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I. Purpose.  This instruction establishes policies and provides clarifications to ensure uniform
inspection procedures are followed when conducting inspections to enforce the Occupational
Exposure to Bloodborne Pathogens Standard.

II. Scope .  This instruction applies OSHA-wide.

III. Cancellation.  This instruction cancels OSHA Instruction CPL 2-2.44C, Enforcement
Procedures for the Occupational Exposure to Bloodborne Pathogens Standard, 29 CFR
1910.1030, February 13, 1992.

IV. References

A. OSHA Instruction, CPL 2.103, Field Inspection Reference Manual (FIRM),
September 26, 1994.

B. OSHA Instruction CPL 2.111, Citation Policy for Paperwork and Written Program
Violations., November 27, 1995.

C. OSHA Instruction, CPL 2-2.30, Authorization of Review of Medical Opinions,
November 14, 1980.

D. OSHA Instruction, CPL 2-2.32, January 19, 1981, Authorization of Review of
Specific Medical Information.

E. OSHA Instruction, CPL 2-2.33, February 8, 1982, Rules of Agency Practice and
Procedure Concerning OSHA Access to Employee Medical Records-Procedures
Governing Enforcement Activities.

F. OSHA Instruction, CPL 2-2.46, January 5, 1989, Authorization and Procedures for
Reviewing Medical Records.

G. OSHA Instruction, PER 8-2.4, March 31, 1989, CSHO Pre-Employment Medical
Examinations.

H. Centers for Disease Control Morbidity and Mortality Weekly Report: "Public Health
Service Guidelines for the Management of Health-Care Worker Exposures to HIV and
Recommendations for Postexposure Prophylaxis.” May 15, 1998; Vol. 47, No. RR-7.  
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I. Centers for Disease Control Morbidity and Mortality Weekly Report:
“Recommendations for Follow-Up of Health-Care Workers After Occupational
Exposure to  Hepatitis C Virus”.  July 4, 1997; Vol. 46, No. 26.

J. Record Summary of the Request for Information (RFI) on Occupational Exposure to
Bloodborne Pathogens due to Percutaneous Injury.  May 20, 1999.

K. Safer Needle Devices: Protecting Health Care Workers , Directorate of Technical
Support, Office of Occupational Health Nursing, October 1997.

L. Needlestick Injuries Among Health Care Workers: A Literature Review, Directorate of
Technical Support, Office of Occupational Health Nursing,  July, 1998.

M. International HealthCare Worker Safety Center, #407, Health Sciences Center,
University of Virginia, Charlottesville, VA  22908, EPINet, Exposure Prevention
Information Network,  E-mail:  epinet@virginia.edu.

N. DHHS, Public Health Service, “FDA Safety Alert: Needlestick and Other Risks from
Hypodermic Needles on Secondary IV Administration Sets - Piggyback and
Intermittent IV”, April 16, 1992.

O. Glass Capillary Tubes: Joint Safety Advisory About Potential Risks,
OSHA/NIOSH/FDA, February, 1999 and Memorandum dated February 18, 1999,
from Steve Witt to the Regional Administrators.

P. NIOSH, “Selecting, Evaluating, and Using Sharps Disposal Containers”, DHHS
(NIOSH) Publication No. 97-111, January 1998.

Q. Centers for Disease Control, MMWR, October 16, 1998/Vol.47/No. RR-19
“Recommendations for Prevention and Control of Hepatitis C Virus (HCV) Infection
and HCV-Related Chronic Disease.”

R. Centers for Disease Control, American Journal of Infection Control, June 1998,
Vol. 26,  “Guideline for Infection Control in Health Care Personnel, 1998."
< http://www.cdc.gov/ncidod/hip/Guide/guide.htm >

S. Centers for Disease Control, MMWR, December 26, 1997, Vol.46, No.RR-18,
Immunization of Health-Care Workers: Recommendations
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T. 29 CFR Part 1910.1030, Occupational Exposure to Bloodborne Pathogens; Final
Rule, Federal Register/Vol.56, No.235/ December 6, 1991. 

U. Training for Development of Innovative Control Technology Project, “Safety Feature
Evaluation Forms”.

V. Action.  OSHA Regional Administrators and Area Directors should use the guidelines in this
instruction to ensure uniform enforcement of the Bloodborne Pathogens Standard.  The
Directorate of Compliance Programs will provide support necessary to assist the Regional
Administrators and Area Directors in enforcing the Bloodborne Pathogens Standard. 

VI. Federal Program Change:  This instruction describes a Federal Program Change for which
State adoption is not required.  NOTE:  In order to effectively enforce safety and health
standards, guidance to compliance staff is necessary.  Therefore, although adoption of this
instruction is not required, States are expected to have standards, enforcement policies and
procedures which are at least as effective as those of Federal OSHA.

VII. Background.  In September 1986, OSHA was petitioned by various unions representing
healthcare employees to develop an emergency temporary standard to protect employees from
occupational exposure to bloodborne diseases.  The agency decided to pursue the
development of a Section 6(b) standard and published a proposed rule on May 30, 1989.

A. The agency also concluded that the risk of contracting the hepatitis B virus (HBV) and
human immunodeficiency virus (HIV) among members of various occupations within
the healthcare sector required an immediate response and therefore issued OSHA
Instruction CPL 2-2.44, January 19, 1988.  That instruction was superseded by CPL
2-2.44A, August 15, 1988; subsequently, CPL 2-2.44B was issued February 27,
1990.

B. On December 6, 1991, the agency issued its final regulation on occupational exposure
to bloodborne pathogens (29 CFR 1910.1030).  Based on a review of the information
in the rulemaking record, OSHA has determined that employees face a significant
health risk as the result of occupational exposure to blood and other potentially
infectious materials (OPIM) because they may contain bloodborne pathogens.  These
pathogens include but are not limited to HBV,  which causes hepatitis B; HIV,
which causes acquired immunodeficiency syndrome (AIDS); hepatitis C virus; 
human T-lymphotrophic virus Type 1; and pathogens causing malaria, syphilis,
babesiosis, brucellosis, leptospirosis, arboviral infections, relapsing fever,
Creutzfeldt-Jakob disease, and viral hemorrhagic fever.  The agency further
concludes that these hazards can be
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minimized or eliminated by using a combination of engineering and work practice
controls, personal protective clothing and equipment, training, medical surveillance,
hepatitis B vaccination, signs and labels, and other provisions.  Both the standard and
CPL 2-2.44C became effective on March 6, 1992.  

VIII. Inspection Scheduling, and Scope.

A. Inspection scheduling should be conducted in accordance with the procedures outlined
in the FIRM (CPL 2.103),  Chapter II, Inspection Procedures. 

B. All inspections, programmed or unprogrammed, should include, if appropriate, a review
of the employer's exposure control plan and employee interviews to assess compliance
with the standard. 

C. Expansion of an inspection to areas involving the hazard of occupational exposure to
blood or other potentially infectious materials (including on site healthcare units and
emergency response or first aid personnel) should be performed when:

1. The exposure control plan or employee interviews indicate deficiencies in
complying with OSHA requirements, as set forth in 29 CFR 1910.1030 or this
instruction. 

2. Relevant formal employee complaints are received which are specifically
related to occupational exposure to blood or OPIM.

3. A fatality/catastrophe inspection is conducted as the result of occupational
exposure to blood or OPIM.

IX. General Inspection Procedures.  The procedures given in the FIRM, Chapter II, should be
followed except as modified in the following sections:

A. Where appropriate, the facility administrator, as well as the directors of infection
control, employee (occupational) health, training and education, and environmental
services (housekeeping) will be included in the opening conference or interviewed early
in the inspection.

B. The facility’s file of "incident reports" that document the circumstances of exposure
incidents in accordance with the provisions in the exposure control plan,  or a first aid
log of injuries (e.g., needlesticks), should be reviewed.  The compliance officer should
ask for any other additional records that track
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bloodborne incidents.  The compliance officer should review the most recent Part 1904
- Recording and Reporting Occupational Injuries and Illnesses regulations prior to citing
recordkeeping violations.  Compliance Officers are reminded that the publication of the
final recordkeeping standard may affect certain recording requirements that will impact
their bloodborne inspections. 

C. Compliance officers should take necessary precautions to avoid direct contact with
blood or OPIM and should not participate in activities that will require them to come
into contact with blood or OPIM. The CSHO should avoid direct contact with needles
or other sharp instruments potentially contaminated with blood or OPIM.  To evaluate
such activities, compliance officers normally should establish the existence of hazards
and adequacy of work practices through employee interviews and should observe them
at a safe distance.

D. On occasions when entry into potentially hazardous areas is judged necessary, the
compliance officer should be properly equipped as required by the facility as well as by
his/her own professional judgment, after consultation with the supervisor, who should
refer to OSHA's exposure control plan for further guidance.  

E. Compliance officers should use appropriate caution when entering patient care areas of
the facility.  When such visits are judged necessary for determining actual conditions in
the facility, the privacy of patients must be respected.  Photos or videos are normally
not necessary and in no event should identifiable photos be taken without the patient’s
consent.

X. Recording of Exposure Incidents.  For recordkeeping purposes, an occupational
bloodborne pathogens exposure incident (e.g., needlestick, laceration, or splash) should be
classified as an injury since it is usually the result of an instantaneous event or exposure.  The
compliance officer should review the most current Part 1904, to determine when injuries must 
be recorded.

XI. Multi-Employer and Related Worksites.  There are a number of different types of multi-
employer worksites.  This paragraph addresses a few typical situations but does not address all
the circumstances that occur.  In addition, this paragraph deals with situations in which
employees are sent out to sites that are not multi-employer worksites.  Where these guidelines
do not address a particular question, see Chapter III C6. of the FIRM, dealing with multi-
employer worksites.

A. Employment Agencies.  An employment agency refers job applicants to potential
employers but does not put these workers on the payroll or otherwise establish an
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employment relationship with them; thus, the employment agency is  not the employer of
these workers.  These agencies shall not be cited for violations affecting the workers
they refer.  The company that uses these workers, e.g., a hospital, is the employer of
these workers and shall be cited for all violations affecting them.

B. Personnel Services.  Personnel services firms employ medical care staff and service
employees who are assigned to work at hospitals and other healthcare facilities that
contract with the firm.  Typically, the employees are on the payroll of the personnel
services firm, but the healthcare facility exercises day-to-day supervision over them.  In
these circumstances, due to the concerns expressed by the court in American Dental
Association v. Martin, 984 F.2d 823, 829-30 (7th Cir. 1993) (dictum about medical
personnel services) the personnel services firm should be cited for violations of the
bloodborne pathogens standard only in the following categories:  (1) hepatitis B
vaccinations; (2) post-exposure evaluation and follow-up; (3) recordkeeping under
paragraph (h) of the standard; (4) generic training; (5) violations occurring at the
healthcare facility about which the personnel services firm actually knew and where the
firm failed to take reasonable steps to have the host employer (the employer using the
workers, e.g., a hospital)  correct the violation (see FIRM multi-employer worksite
guidelines); and (6) pervasive serious violations occurring at the healthcare facility about
which the personnel service firm could have known with the exercise of reasonable
diligence. 

When the host employer exercises day-to-day supervision over the personnel service
workers, they are the employees of the host employer, as well as of the personnel
service, and thus the host employer must comply with all provisions of the standard with
respect to these workers.  With respect to Hepatitis B vaccination, post-exposure
evaluation and follow-up, recordkeeping, and generic training, the host employer’s
obligation is to take reasonable measures to assure that the personnel service firm has
complied with these provisions.

C. Home Health Services.  The American Dental Association v. Martin decision
upheld the bloodborne pathogens standard but restricted its application in the home
health services industry.  These are companies whose employees provide home health
services in private homes.  The court held that OSHA had not adequately considered
feasibility problems for such employers, where employees work at sites that the
employer does not control.  As a result, OSHA may not cite those employers for site-
dependent provisions of the standard when the hazard is site-specific.
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In implementing this decision, OSHA determined that the employer will not be held
responsible for the following site-specific violations: housekeeping requirements, such as
the maintenance of a clean and sanitary worksite and the handling and disposal of
regulated waste; ensuring the use of personal protective equipment; and ensuring that
specific work practices are followed (e.g., handwashing with running water) and
ensuring the use of engineering controls.

The employer will be held responsible for all non-site-specific requirements of the
standard,  including the non-site specific requirements of the exposure control plan,
hepatitis B vaccinations, post exposure evaluation and follow-up, recordkeeping, and
the generic training requirements.  OSHA will also cite employers for failure to supply
appropriate personal protective equipment to employees.

D. Physicians and Healthcare professionals who have established an independent
practice.  In applying the provisions of the standard in situations involving physicians,
the status of the physician is important.  Physicians may be employers or employees. 
Physicians who are unincorporated sole proprietors or partners in a bona fide
partnership are  employers for purposes of the OSH Act and may  be cited if they
employ at least one employee (such as a technician or secretary).  Such physician-
employers may be cited if they create or control bloodborne pathogens  hazards that
expose employees at hospitals or other sites where they have staff privileges may be
cited in accordance with the multi-employer worksite guidelines of the FIRM.  Because
the physicians in these situations are not themselves employees, citations may not be
based on the exposure of such physicians to the hazards of bloodborne diseases.

Physicians may be employed by a hospital or other healthcare facility or may be
members of a professional corporation and conduct some of their activities at host 
employer sites where they have staff privileges.  In general, professional corporations
are the employers of their physician-members and must comply with the hepatitis B
vaccination, post-exposure-evaluation and follow up, recordkeeping, and generic
training provisions with respect to these physicians when they work at host employer
sites.  The host employer is not responsible for these provisions with respect to 
physicians with staff privileges, but in appropriate circumstances, may be cited under
other provisions of the standard in accordance with the multi-employer worksite
guidelines of the FIRM.  The professional corporation may also be cited under other
provisions of the standard for the exposure of its physicians and other workers at a host
employer site in accordance with the multi-employer worksite guidelines of the FIRM.
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E. Independent Contractors.  These are companies that provide a service, such as
radiology or housekeeping, to host employers.  They provide supervisory personnel, as
well as rank-and-file workers, to carry out the service.  These companies and the host
employers are responsible for complying with all provisions of the standard in
accordance with the multi-employer worksite guidelines of the FIRM.

XII. Federal Agency Facilities.  Agencies of the Federal Government are covered by this
instruction.

XIII. Clarification of the Standard on Occupational Exposure to Bloodborne Pathogens, 29
CFR 1910.1030.  The guidance that follows relates to specific provisions of 29 CFR
1910.1030 and is provided to assist compliance officers in conducting inspections where the
standard may be applicable:

A. Scope and Application - 29 CFR 1910.1030(a).  This paragraph defines the range of
employees covered by the standard.

1. Since there is no population that is risk free for HIV, HBV or other bloodborne
disease infection, any employee who has occupational exposure to blood or
other potentially infectious material will be included within the scope of this
standard. 

2. Although a list is included below of a number of job classifications that may be
associated with tasks that have occupational exposure to blood and other
potentially infectious materials, the scope of this standard is not limited to
employees in these jobs .  The hazard of exposure to infectious materials
affects employees in many types of employment and is not restricted to the
healthcare industry.  At the same time, employees in the following jobs are
not automatically covered unless they have the potential for
occupational exposure :

Physicians, physician's assistants, nurses, nurse practitioners, and other
healthcare employees in clinics and physicians' offices; employees of clinical
and diagnostic laboratories; housekeepers in healthcare and other facilities;
personnel in hospital laundries or commercial laundries that service healthcare
or public safety institutions; tissue bank personnel; employees in blood banks
and plasma centers who collect, transport, and test blood; freestanding clinic
employees (e.g., hemodialysis clinics, urgent
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care clinics, health maintenance organization (HMO) clinics, and family planning
clinics); employees in clinics in industrial, educational, and correctional facilities 
(e.g., those who collect blood, and clean and dress wounds); employees
designated to provide emergency first aid; dentists, dental hygienists, dental
assistants and dental laboratory technicians; staff of institutions for the
developmentally disabled; hospice employees; home healthcare workers; staff
of nursing homes and long-term care facilities; employees of funeral homes and
mortuaries; HIV and HBV research laboratory and production facility workers;
employees handling regulated waste; custodial workers required to clean up
contaminated sharps or spills of blood or OPIM; medical equipment service
and repair personnel; emergency medical technicians, paramedics, and other
emergency medical service providers; fire fighters, law enforcement personnel,
and correctional officers (employees in the private sector, the Federal
Government, or a State or local government in a State that has an OSHA-
approved State plan); maintenance workers, such as plumbers, in healthcare
facilities and employees of substance abuse clinics.

3. INSPECTION GUIDELINES.  The scope paragraph of this standard states
that it "applies to all occupational exposure to blood or other potentially
infectious materials as defined by paragraph (b)."  The compliance officer must
take careful note of the definition of “occupational exposure” in paragraph (b) in
determining if an employee is covered by this standard.

a. Part-time, temporary, and healthcare workers known as "per
diem" employees are covered by this standard.

b. OSHA jurisdiction extends only to employees in the workplace.  It
does not extend to students if they are not considered employees, to
state, county, or municipal employees, to health care professionals who
are sole practitioners or partners, and to the self-employed. 

c. If an employee is trained in first aid and identified by the employer as
responsible for rendering medical assistance as part of his/her job
duties, that employee is covered by the standard.  See the citation
policy for paragraph (f)(2) of the standard below regarding designated
first aid providers, who administer  first aid as a collateral duty to their
routine work assignments.  An employee who routinely provides first
aid to fellow 
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employees with the knowledge of the employer may also fall, de facto,
under this designation even if the employer has not officially designated
this employee as a first aid provider. 

d. Exposure to bloodborne pathogens in shipyard operations  is covered
under 29 CFR 1915.1030, which states that its requirements are
identical to those in 29 CFR 1910.1030.  

e. Other Industries: The bloodborne pathogens standard does not
apply to the construction, agriculture, marine terminal and longshoring
industries.  OSHA has not, however, stated that these  industries are
free from the hazards of bloodborne pathogens.  For industries not
covered by the bloodborne pathogens standard, Section 5(a)(1) of the
OSH Act provides that "each employer shall furnish to each of his
employees employment and a place of employment which is free from
recognized hazards that are causing or are likely to cause death or
serious physical harm to his employees."  The General Duty Clause
should not be used to cite for violations of the bloodborne pathogens
rule, but may be used to cite for failure to provide a workplace free
from exposure to bloodborne pathogens.  Section 5(a)(1) citations
must meet the requirements outlined in the FIRM, OSHA Instruction
CPL 2.103, Chapter III.  Failure to implement all or any part of 29
CFR 1910.1030 should not be, in itself, the basis for a citation. 
Accordingly, 29 CFR 1910.1030 should not be specifically referenced
in a citation.

B. Definitions - 29 CFR 1910.1030(b).  The following provides further clarifications of
some definitions found in this paragraph:

1. "Blood":  The term "human blood components" includes plasma, platelets, and
serosanguinous fluids (e.g., exudates from wounds). Also included are
medications derived from blood, such as immune globulins, albumin, and factors
8 and 9. (See letter of interpretation, 5/5/98)

2. "Bloodborne Pathogens":  While HBV and HIV are specifically identified in
the standard, the term includes any pathogenic microorganism that is
present in human blood or OPIM and can infect and cause disease in persons
who are exposed to blood containing the pathogen. Pathogenic
microorganisms can also cause diseases such as  hepatitis C, malaria,
syphilis, babesiosis, brucellosis, leptospirosis, arboviral infections, 
relapsing fever, Creutzfeldt-Jakob disease, adult
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T-cell leukemia/lymphoma (caused by HTLV-I), HTLV-I associated
myelopathy, diseases associated with HTLV-II, and viral hemorrhagic
fever.

NOTE: According to the Centers for Disease Control and Prevention (CDC),
hepatitis C virus (HCV) infection is the most common chronic bloodborne
infection in the United States. (MMWR: Recommendations for Prevention
and Control of Hepatitis C Virus (HCV) Infection and      HCV-Related
Chronic Disease, October 16, 1998/Vol.47/No. RR-19.) 

HCV is a viral infection of the liver that is transmitted primarily by exposure to
blood.  Currently there is no vaccine effective against HCV.  See discussion of
paragraph (f)(3) below.

   
3. "Exposure Incident":  "Non-intact skin" includes skin with dermatitis,

hangnails, cuts, abrasions, chafing, acne, etc

4. “Engineering controls” means controls that isolate or remove the bloodborne
pathogens hazard from the workplace.  Examples include needleless devices,
shielded needle devices, blunt needles, plastic capillary tubes.

5. "Occupational Exposure":  The term "reasonably anticipated contact"
includes the potential for contact as well as actual contact with blood or OPIM. 
Lack of history of blood exposures among designated first aid personnel of a
particular manufacturing site, for instance, does not preclude coverage. 
"Reasonably anticipated contact" includes, among others, contact with blood or
OPIM (including regulated waste) as well as incidents of needlesticks.  For
example, a compliance officer may document incidents in which an employee
observes uncapped needles or contacts other regulated waste in order to
substantiate "occupational exposure."

NOTE:  This definition does not cover "Good Samaritan" acts which result in
exposure to blood or other potentially infectious materials from voluntarily
assisting a fellow  employee, although OSHA encourages employers to offer
follow-up procedures to these employees in such cases.
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6. "Other Potentially Infectious Materials" (OPIM):  Coverage under this
definition also extends to blood and tissues of experimental animals who are
infected with HIV or HBV.

7. "Parenteral":  This definition includes human bites that break the skin, which
are most likely to occur in violent situations such as may be encountered by
prison personnel and police and in emergency rooms or psychiatric wards.

C. Exposure Control Plan - 29 CFR 1910.1030(c).  This paragraph requires the
employer to identify those tasks and procedures in which occupational exposure may
occur and to identify the positions whose duties include those tasks and procedures
identified as having occupational exposure.  The exposure control plan required by
paragraph (c)(1) is a key provision of the standard because it requires the employer to
identify the individuals who will receive the training, protective equipment, vaccination,
and other protections of the standard.

1. INSPECTION AND CITATION GUIDELINES.  The Compliance Officer
should review the facility's written exposure control plan.  While the plan may
be part of a larger document, such as one addressing all health and safety
hazards in the workplace, in order for the plan to be accessible to employees, it
must be a cohesive entity by itself or there must be a guiding document which
states the overall policy goals and references the elements of existing separate
policies that comprise the plan.  

The Compliance Officer should determine whether the plan is reviewed
annually and updated to reflect significant modifications in tasks or procedures
which may result in occupational exposure as required in paragraph (c)(1)(iv).

The location of the plan may be adapted to the circumstances of a particular
workplace, provided that the employee can access a copy at the workplace,
during the workshift (e.g., if the plan is maintained solely on computer,
employees must be trained to operate the computer).  In accordance with 29
CFR 1910.1020, a hard copy of the exposure control plan must be made
available to the employee within 15 working days of the employee's request.

If a facility is lacking an exposure control plan and the other requirements of the
standard have not been implemented, the other relevant paragraphs
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of the standard should be cited in addition to paragraph (c).  These should
normally be classified as serious violations.

2. Paragraphs (c)(1)(ii)(A) and (c)(2)(i).  The exposure determination requires
employers to identify and document:

a. Those job classifications in which all employees have occupational
exposure, and/or

b. Those job classifications in which some  employees have 
occupational exposure.

1) In the latter case, the specific tasks and procedures, or groups
of closely related tasks and procedures, which are associated
with occupational exposure must be delineated.  For example,
only some  of the employees in a hospital laundry room might
be assigned the task of handling contaminated laundry.

2) The tasks and procedures that are grouped must be related;
i.e., they must share a common activity such as "vascular access
procedures," "handling of contaminated sharps," or "handling of
deceased persons," etc.   
NOTE:  If a job classification, task, or procedure involving
occupational exposure is omitted from the list, but all
employees in the job or performing the task or procedure have
been included in all other aspects of the plan (e.g., vaccinations,
training, etc.), it is to be considered an other-than-serious
violation. 

3) The exposure determination must have been made without
taking into consideration the use of personal protective clothing
or equipment.

3. Paragraph (c)(1)(ii)(B).  While the primary purpose of the exposure control
plan is to identify those employees who have occupational exposure and to
commit the employer to a timetable for implementation of the standard's
requirements, paragraphs (d)-(h) of the standard must also be addressed in a
manner appropriate to the circumstances of the particular workplace. An
annotated copy of the final standard may be adequate for
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small facilities.  Larger facilities could develop a broad facility-wide program
incorporating provisions from the standard that apply to their establishments.

4. Paragraph (c)(1)(ii)(C).  The exposure control plan must include the
procedure for evaluating the circumstances surrounding exposure incidents,  in
accordance with paragraph  (f)(3)(i). 

CITATION GUIDELINES:  If the employer failed to include procedures for
the documentation of exposure incidents in the exposure control plan, a citation
for paragraph (c)(1)(ii)(C), should be issued.  If procedures are included in the
plan but not implemented,  then paragraph (f)(3)(i) should be cited.

5. Paragraph (c)(1)(iv) requires the exposure control plan to be reviewed and
updated at least annually (every 12 months) and whenever necessary to reflect
new or modified tasks and procedures which affect occupational exposure and
to reflect new or revised employee positions with occupational exposure. 
According to the preamble to the standard, the requirement to review and
update the plan means that the plan must reflect changes in technology that
eliminate or reduce exposure to bloodborne pathogens. [56 Fed. Reg. 64109-
10 (1991).]  A periodic review ensures that the exposure control plan remains
current with the latest information and scientific knowledge pertaining to
bloodborne pathogens.  The exposure control plan must document
consideration and implementation of appropriate commercially available and
effective engineering controls designed to eliminate or minimize exposure.    

NOTE:  While the exact number of injuries sustained annually in the United
States is unknown, current estimates vary between 590,000 and 800,000
injuries annually.  This  compliance instruction clarifies the agency’s position
regarding the  implementation of effective engineering controls to reduce
needlesticks and other sharps injuries.  Effective engineering controls include the
safer medical devices used to prevent percutaneous injuries before, during, or
after use through safer design features.  When the  Final Rule was published in
December 1991,  the variety of engineering controls was  limited although some
were available. At that time adequate data and information on effective
engineering controls and their effectiveness were not available. The preamble to
the Final Rule in 1991 stated that “with regard to percutaneous incidents, such
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as needlestick injuries, evidence indicated that most injuries were preventable . .
. 75 percent of all exposure incidents are caused by disposable syringes . . .
and could be prevented by using syringes which incorporate resheathing or
retracting designs.” [56 Fed. Reg./64057(1991)]  Since publication of the
standard, there has been a substantial increase in the  number and assortment of
effective engineering controls available to employers. There is now a large body
of research and data available to OSHA and to the public concerning the
effectiveness of these engineering controls.

According to OSHA’s “Record Summary of the Request for Information on
Occupational Exposure to Bloodborne Pathogens Due to Percutaneous Injury
(“Record Summary”)” issued on May 20, 1999,
< http://www.osha-slc.gov/html/ndlreport052099.html >, use of effective
engineering controls such as safer medical devices appear to be steadily
increasing in some applications.  Nearly every healthcare facility responding to
the RFI noted a reduction in injuries after use of effective engineering controls.  
Most IV line access is now accomplished using safer devices.  Engineering
controls are an effective and feasible method of hazard control in many
instances.

NOTE: The Exposure Control Plan must include the procedure for evaluation
of circumstances surrounding exposure incidents. See discussion of paragraph
(f)(3)(i). 

CITATION GUIDELINES:  The employer must review and update the plan,
as necessary, to reflect changes in technology, such as the use of effective
engineering controls, that can eliminate or minimize  exposures.  If the employer
did not review and update its exposure control plan at least annually, paragraph
(c)(1)(iv) should be cited.  See Appendix D for a Sample Exposure Control
Program.

D. Methods of Compliance - 29 CFR 1910.1030(d).  Paragraph  (d) sets forth the
method  by which employers must protect their employees from the hazards of
bloodborne pathogens and comply with this standard through the use of universal
precautions, engineering controls, work practice controls, personal protective
equipment, proper housekeeping and handling of regulated waste.

1. Universal Precautions - Paragraph (d)(1).  Universal precautions are
OSHA's required methods of control to protect employees from exposure
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to all human blood and OPIM.  The term "universal precautions" refers to a
concept of bloodborne disease control which requires that all human blood and
OPIM be treated as if known to be infectious for HIV, HBV, HCV or other
bloodborne pathogens,  regardless of the perceived "low risk" status of a
patient or patient population.  

Alternative concepts in  infection control are called Body Substance Isolation
(BSI) and Standard Precautions.  These methods define all body fluids and
substances as infectious.  These methods incorporate not only the fluids and
materials covered by this standard but expands coverage to include all body
fluids and substances.

These concepts are acceptable alternatives to universal precautions, provided
that facilities utilizing them adhere to all other provisions of this standard.

CITATION GUIDELINES.  If the employer has a policy of treating the
blood or OPIM of some patients as potentially infectious and the blood or
OPIM of others (e.g., the elderly or children) as not infectious, a violation of
this provision exists. 

2. Engineering Controls and Work Practices - Paragraph (d)(2)(i).  This
paragraph requires the employer to institute engineering and work practice
controls as the primary means of eliminating or minimizing employee exposure. 
It conforms to OSHA’s traditional adherence to a hierarchy of controls [See 56
Fed. Reg. 64114-15 (1991)]. OSHA has always required employers to use
engineering and work practice controls.  Thus the employer must use
engineering and work practice controls that eliminate occupational exposure or
reduce it to the lowest feasible extent.  It is OSHA’s view that preventing
exposures requires a comprehensive program,  including  engineering controls
(e.g.,  needleless devices, shielded needle devices, and plastic capillary tubes)
and proper  work practices (e.g., no-hands procedures in handling
contaminated sharps, eliminating  hand-to-hand instrument passing in the
operating room).  If engineering and work practice controls do not eliminate
exposure, the use of personal protective equipment (e.g., eye protection) is
required. 

The employer must also make changes to its Exposure Control Plan to include
these engineering controls. [See discussion of paragraph (c)(1)(iv) above.]  
Safer medical devices are generally of two types:
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needleless systems (e.g., needleless IV connectors) and sharps with engineered
sharps injury protection (e.g., self-sheathing needles on syringes).  Substitution
methods such as the use of plastic (instead of glass) capillary tubes are also
available.  Appendix B (Safety Evaluation Forms) and Appendix C (Web Site
Resource List) have been provided to assist in the evaluation of these devices.
OSHA encourages employers to involve employees in the selection of effective
engineering controls to improve employee acceptance of the newer devices and
to improve the quality of the selection process.

NOTE: Where engineering controls will reduce employee exposure either by
removing, eliminating or isolating the hazard, they must be used.   Significant 
improvements in technology are most evident in the growing market of safer
medical devices that minimize, control or prevent exposure incidents.  OSHA
does not advocate the use of one particular device over another.  

The FDA is responsible for clearing medical devices for marketing, although
this “clearance” alone is not enough to guarantee the device will be effective in
the workplace.  The employer must rely on further evidence to ensure its
effectiveness in the situations it will be used . There are specific design features
for recessed needle systems that the Food and Drug Administration (FDA
Safety Alert, April 16, 1992 and Draft Supplementary Guidance on the
Content of Premarket Notification 510(K) Submissions for Medical Devices
with Sharps Injury Prevention Features, March 1995) has published and agrees
are important in preventing percutaneous injury. These design features have the
following characteristics:

a. A fixed safety feature provides a barrier between the hands and the
needle after use;  the safety feature should allow or require the
worker’s hands to remain behind the needle at all times;

b. The safety feature is an integral part of the device and not an accessory;

c. The safety feature is in effect before disassembly and remains in effect
after disposal to protect users and trash handlers, and for environmental
safety;

d. The safety feature is as simple as possible, and requiring little or no
training  to use effectively.
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OSHA has changed the language of the compliance instruction to clarify the
agency’s position regarding the use of engineering and work practice controls in
light of the increased use and acknowledged feasibility of effective engineering
controls, as discussed in the Record Summary.  See the discussion of
paragraph (c)(1)(iv).  Furthermore, the preamble to the standard supports this
change in the instruction.  It states that the exposure control plan is to be
updated to reflect new technology to control occupational exposure to
bloodborne pathogens [56 Fed. Reg. 64109-10 (1991)].  

INSPECTION GUIDELINES.  The Compliance Officer should determine
through interviews or observation of work involving exposure to blood or
OPIM  whether sufficient engineering controls and work practices are used. 
While it is generally accepted that an exposure incident can occur at any time or
place,  a review of the facility records can better direct the Compliance Officer
to areas that are more likely to be sites of exposure incidents.  Data from The
Uniform Needlestick and Sharp Object Injury Report, 77 Hospitals, 1993-
1995 ( Exposure Prevention Information Network  EPINet at <
http://www.med.virginia.edu/~epinet/soio.html >) show that injuries
occurred, in order of frequency, in patient rooms, operating rooms, emergency
departments, and intensive/critical care units.  The report indicates that nurses
(RN’s and LPN’s) were injured more often than any other type of healthcare
worker.  Furthermore, the report finds that an overwhelming majority (93%) of
the injuries were caused by items that were not a “safe design with a shielded,
recessed, or retractable needle.”  The Compliance Officer should determine if
there were occasions where injuries were incurred during the same procedure,
using the same equipment, in the same location or among similar employees
(e.g., housekeepers) and determine whether engineering or work practices 
have been implemented to prevent or minimize future injuries.  The Compliance
Officer should investigate whether the employer has instituted alternative
engineering controls and work practices to eliminate or minimize employee
exposure in areas where exposure incidents have been documented.  

CITATION GUIDELINES.  Paragraph (d)(2)(i) should be cited for failure
to use engineering/work practice controls as discussed above.  The Compliance
Officer should carefully evaluate the exposure control measures, such as
effective engineering controls, that are in use at the facility.  Part of this
evaluation should include whether other devices that
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are commercially available were reviewed or considered by the employer and
whether there is evidence that other engineering controls would reduce
exposures.  Such evidence might include CDC studies of efficacy, pilot tests by
the employer, or data available in published studies. The  Record Summary
indicates that employers are using safer equipment and devices, e.g., over 87%
of  the respondents who provided information on device usage now use
needleless or shielded needle IV line access.  Other popular devices include
blunt suture needles, safer syringes, and safer phlebotomy devices.  This is not
an exhaustive list of effective engineering controls that are available.  Appendix
B provides some examples of forms an employer might use for evaluation of
engineering controls.

Compliance with this paragraph should take into consideration that the
availability or use of an engineering control is not enough to guarantee that an
employee cannot be injured. Employee acceptance and employee  training are
required for the engineering control to be effective.  The Compliance Officer
should evaluate the training in accordance with paragraph (g)(2)(vii). A citation
for the appropriate paragraph of (g)(2)(vii) should be grouped with paragraph
(d)(2)(i), if the Compliance Officer determines that inadequate training caused
the failure to use such controls.   Examples of effective engineering controls can
be found in several resources linked on OSHA’s  Needlestick Injuries page,
< http://www.osha-slc.gov/SLTC/needlestick/index.html >. 

Citations for paragraph (d)(2)(i) should be issued when these criteria are met:

If a combination of engineering and work practice controls used by the
employer does not eliminate or minimize exposure, the employer shall
be cited for failing to use engineering and work practice controls.

When the compliance officer finds that an employer is using an
engineering control, but believes another device would be clearly more
effective than the one in use, the compliance officer should document
how the device was being used and how it was selected by the
employer and/or employee.  The compliance officer should consult with
the Regional Bloodborne Pathogens Coordinator to determine if a
violation of (d)(2)(i) exists.  
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The citation should describe that the employer failed to use engineering controls
or work practices that would “eliminate or minimize exposures.” [e.g., failed to
identify opportunities for change based upon their evaluation of circumstances
surrounding exposure incidents (f)(3)(i); failed to evaluate feasible alternatives;
failed to incorporate the changes based on an annual review of the exposure
control plan] 

Paragraph (d)(2)(i) should not be cited where another provision of the standard
mandates a specific engineering or work practice control (e.g., paragraph
(d)(4)(iii)(A) for sharps containers and paragraph (d)(2)(vii) for the 
prohibition of recapping).

  
3. Paragraph (d)(2)(ii).  This paragraph requires that engineering controls be

examined and maintained or replaced on a regular schedule to ensure their
effectiveness.  Regularly scheduled inspections are required to confirm, for
instance, that engineering controls such as safer devices continue to function
effectively, that protective shields have not been removed or broken, and that
physical, mechanical or replacement-dependent controls are functioning as
intended. 

CITATION GUIDELINES.  It is the employer's responsibility to regularly
examine and repair and/or replace engineering controls as often as necessary to
ensure that each control is maintained and that it provides the protection
intended.  If the Compliance Officer finds that there is no system for regular
checking of the engineering controls or that regular checking is not done,
paragraph (d)(2)(ii) should be cited.

4. Paragraphs (d)(2)(iii) through (d)(2)(vi).  These paragraphs require
employers to provide handwashing facilities which are readily accessible to
employees.  Handwashing with soap and at least tepid running water must be
performed as soon as feasible, particularly in cases of gross contamination, to
adequately flush contaminated material from the skin.

  
a. Paragraph (d)(2)(iv).  This paragraph allows the use of alternative

handwashing methods as an interim measure when soap and water are
not a feasible means of washing the hands or other parts of the body. 
In such cases, the employer must provide either antiseptic hand cleaner
and clean cloth/paper towels, or antiseptic towelettes.  



21

When these types of alternatives are used, employees must wash their
hands (or other affected area) with soap and running water as soon as
feasible thereafter.

The Compliance Officer may see these types of alternative washing
methods used by ambulance-based paramedics and emergency medical
technicians (EMT's), fire fighters, police, and mobile blood collection
personnel who are exposed to blood or OPIM but have no means of
washing up with running water at the site of the exposure (e.g., a crime
scene, traffic accident, fire).

b. Paragraph (d)(2)(v).  This paragraph requires employers to ensure
that employees wash their hands immediately or as soon as feasible
after removal of gloves or other PPE.  There is no requirement for
handwashing upon leaving the work area unless contact with blood or
OPIM has occurred or gloves/PPE have been removed.

CITATION GUIDELINES.  If the compliance officer finds that
required handwashing facilities are not being provided, paragraph
(d)(2)(iii) should be cited unless the employer demonstrates that
handwashing facilities are not feasible.  If infeasibility is demonstrated,
paragraph (d)(2)(iv) should be cited when the required alternatives are
not used.  If handwashing is not performed by the employees after
exposures or removal of gloves, paragraphs (d)(2)(iv), (v), or (vi)
should be cited.  A citation for one or more of these paragraphs may be
grouped with the pertinent training paragraphs of (g)(2) if employees
have not been adequately trained in handwashing procedures.

At a fixed establishment, if employees need to perform handwashing,
they must have a location for washing available at a reasonable distance
from their normal work area. 

If an employee must thread his/her way through doorways and/or stairs
to wash with appropriate frequency so that there is a reasonable chance
of resultant environmental surface contamination, a violation of
paragraph (d)(2)(iii) exists.

5. Paragraph (d)(2)(vii).  Shearing or breaking of contaminated sharps is
completely prohibited by this paragraph.  Bending, recapping, or removing
contaminated needles is prohibited as a general practice.  Needles are
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expected to be used and immediately discarded, un-recapped, into accessible
sharps containers.  Certain circumstances may exist, however, in which
recapping, bending, or removing needles is necessary (e.g., administering
incremental doses of a medication such as an anesthetic to the same patient).   

a. In these procedures, if the employer can demonstrate that such action is
required by a specific medical procedure, recapping must be performed
by some method other than the traditional two-handed procedure, e.g.,
by means of a mechanical device or forceps.

b. Similarly, if the employer can demonstrate that no alternative, such as
immediately discarding used needles into an accessible and appropriate
sharps container, is feasible, recapping is also allowed.  

c. The use of the properly performed one-hand scoop method (in which
the hand holding the sharp is used to scoop up the cap from a flat
surface) for recapping is a recognized and acceptable method;
however, the scoop method must be performed in a safe manner and
must also be limited to situations in which recapping is necessary.  

d. An acceptable means of demonstrating that no alternative to bending,
recapping, or removing contaminated needles is feasible or that such
action is required by a specific medical procedure would be a written
justification (supported by reliable evidence) included as part of the
exposure control plan.  This justification must state the basis for the
employer's determination that no alternative is feasible or must specify
that a particular medical procedure requires, for example, the bending
of the needle and the use of forceps to accomplish this.

6. Paragraph (d)(2)(viii).  Since reusable sharps, such as large bore needles,
scalpels, and saws, pose the same percutaneous exposure hazard as disposable
sharps, they must be contained in a manner that eliminates or minimizes the
hazard until they are reprocessed.  Therefore, the containers for reusable sharps
must meet the same requirements as containers for disposable sharps, with the
exception that they are not required to be
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closable since it is anticipated that containers used for collecting and holding
reusable sharps will, themselves, be reused.

7. Paragraphs (d)(2)(ix) and (x).  These paragraphs are intended primarily to
eliminate or minimize indirect transmission of bloodborne pathogens from
contaminated environmental surfaces.  

Hand cream is not considered a "cosmetic" and is permitted.  It should be
noted that some petroleum-based hand creams can adversely affect glove
integrity, and the hand washing requirements of paragraph (d)(2)(v) and
(d)(2)(vi) must be followed.

NOTE:  The term "work area" means the area where work involving exposure
or potential exposure to blood or OPIM exists, along with the potential
contamination of surfaces.  Employees are permitted to eat and drink in an
ambulance cab, for example, as long as the employer has implemented
procedures to permit employees to wash up and change contaminated clothing
prior to entering the ambulance cab, and to ensure that patients and
contaminated material remain behind the separating partition.

INSPECTION GUIDELINES.  In addition to direct contamination of food
or drink by blood or OPIM, the Compliance Officer must keep in mind that
containers of food and beverage may also become contaminated, resulting in
unsuspected contamination of the hands.  The purpose of this paragraph is to
prevent food and drink from being contaminated by the leakage/spilling of
specimen containers, contact with contaminated items, or the performance of
activities (e.g., laboratory analysis) that could generate splashes, sprays, or
droplets of blood or OPIM, for example.

CITATION GUIDELINES.  Deficiencies of paragraphs (d)(2)(iv) through (x)
should be cited in conjunction with the appropriate paragraph of (g)(2) if
inadequate training exists.

8. Paragraph (d)(2)(xi).  The intent of this paragraph is not only to decrease the
chances of direct employee exposure through spraying or splashing of infectious
materials onto employees, but also to reduce contamination of surfaces in the
general work area.
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Surgical power tools, lasers, and  electrocautery devices may generate aerosols
as well as be a source for splashing and spattering. Some of these devices
include labeling recommendations such as local exhaust ventilation.  The
employer is responsible for appropriate operation of these devices, including
controls recommended by the manufacturer.   

Typically, reasonably anticipated spattering or generation of droplets would
necessitate use of eye protection and mask or a face shield to prevent
contamination of the mucous membranes of the eyes, nose, and mouth.

CITATION GUIDELINES.  The use of sprays, brushes, and high pressure
in equipment lines is particularly hazardous.  A citation should normally be
issued for paragraph (d)(2)(xi) if cleaning procedures cause unnecessary
splashing, spraying, spattering, or generation of droplets of blood or OPIM. 

9. Paragraph (d)(2)(xii).  While this paragraph prohibits mouth
pipetting/suctioning, the agency allows a recognized emergency care method of
clearing an infant's airways called "DeLee suctioning" in the following situation:
in an emergency; when no other method is available, and a trap which prevents
suctioned fluid from reaching the employee’s mouth is inserted in-line between
the infant and the employee.

10. Paragraphs (d)(2)(xiii)-(d)(2)(xiii)(C).  These paragraphs deal with the
containerization and labeling of specimens with the intent to eliminate or
minimize the possibility of inadvertent employee contact with blood or OPIM
which have leaked out of the container, contaminated exterior surfaces of the
container, and/or surrounding surfaces.  The labeling requirement warns
employees that these substances are present so that proper handling
precautions can be taken. 

The labeling exemption listed in paragraph (d)(2)(xiii)(A) applies to facilities
which handle all specimens (not just those specimens which contain blood or
OPIM) with universal precautions. This exemption applies only while these
specimens remain within the facility.  All employees who will have contact with
the specimens must be trained to handle all specimens with universal
precautions.  If the specimens leave the facility (e.g., during transport, shipment,
or disposal) a label or red color-coding is required.
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Extracted teeth which are being discarded or used as specimens are subject
to the containerization and labeling provisions of the standard.  However,
OSHA does not issue citations to dentists and doctors for non-employee
exposures.  Extracted teeth, gall stones and kidney stones may be given to the
patients.  In these situations, the teeth and stones are not subject to the
containerization and labeling provisions of the standard. 

The use of pneumatic tube  systems for transport of small materials in hospitals
now includes transmittal of laboratory specimens and other more fragile items. 
The primary concern in the transportation of clinical specimens in a pneumatic
tube system is leakage of the specimen into the carrier and potentially into the
system tubing.  Some systems have virtually eliminated breakage as a cause of
leakage by means of padded inserts for carriers and soft delivery of the carrier. 
Leakage generally results from improper packaging and/or the use of primary
containers that do not prevent leakage during transport.

All employees who might potentially open a carrier must be trained to regard
the contents as biohazardous in nature.  Employees who open biohazard
carriers must wear gloves in accordance with paragraph (d)(3) when removing
specimens from the tube system carrier, because it may be contaminated with
leakage.  They must be trained in decontamination of the carrier and, if need be,
the tube system in accordance with paragraph (g)(2).

All precautions and standards for manual transport of specimens also apply to
the automated transport of specimens (e.g., containerization and
tagging/labeling).

INSPECTION GUIDELINES.  The Compliance Officer must observe or
document work practices to determine whether a secondary container is being
used when necessary.  If a bloody glove contaminates the outside of a primary
container while the employee is placing a specimen, the employee would need
to use a secondary container.  Also, primary containers which may be
punctured by their contents, including such items as pointed bone slivers, must
be placed in a puncture-resistant secondary container.

11. Paragraph (d)(2)(xiv).  When it is not possible to decontaminate equipment
prior to servicing or shipping (e.g., highly technical or sensitive equipment
and/or limited access to contaminated parts), at least partial
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decontamination, such as flushing lines and wiping the exterior, must be
accomplished.

INSPECTION AND CITATION GUIDELINES.  The Compliance Officer
should ensure that the employer's program makes provision for the required
equipment labels.  A label must be attached to equipment stating which portions
of the equipment remain contaminated in order to inform downstream
servicing/repair employees of the hazard and precautions they need to take.

Before citing paragraph (d)(2)(xiv), the Compliance Officer should document
that equipment is being shipped and/or serviced. Compliance Officers should
observe or document work practices used when employees are
decontaminating equipment. When decontaminating reusable equipment that is
heavily soiled, the employee will have to perform some prewashing before
proceeding with decontamination because most disinfectants/sterilants cannot
sufficiently penetrate the organic material that may remain on such heavily soiled
equipment.  

12. Personal Protective Equipment - Paragraph (d)(3).  When there is
occupational exposure, PPE must be provided at no cost to the employee  to
prevent blood or OPIM from passing through to, or contacting, the employees'
work or street clothes, undergarments, skin, eyes, mouth, or other mucous
membranes.

13. Paragraph (d)(3)(i).  The type and amount of PPE must be chosen to protect
against contact with blood or OPIM based upon the type of exposure and
quantity of these substances  reasonably anticipated to be encountered  during
the performance of a task or procedure.

INSPECTION AND CITATION GUIDELINES.   The financial
responsibility for purchasing and providing PPE rests with the employer.  The
employer is not obligated under this standard to provide general work clothes
to employees, but is responsible for providing PPE.  If laboratory coats or
uniforms are intended to protect the employee's body from contamination, they
are to be provided by the employer at no cost to the employee.
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Laboratory coats, uniforms and the like that are used as PPE must be
laundered by the employer and not sent home with the employee for cleaning. 

Scrubs are usually worn in a manner similar to street clothing, and normally
should be covered by appropriate gowns, aprons or laboratory coats when
splashes to skin or clothes are reasonably anticipated.  

If a pullover scrub (as opposed to scrubs with snap closures) becomes
minimally contaminated, employees should be trained in accordance with
paragraph (g)(2)(vii)(G) to remove the pullover scrub in such a way as to
avoid contact with the outer surface, e.g., rolling up the garment as it is pulled
toward the head for removal.

However, if the amount of blood exposure is such that the blood penetrates the
scrub and contaminates the inner surface, not only is it impossible to remove the
scrub without exposure to blood, but the penetration itself would constitute skin
exposure.  Even though wearing scrubs for protection against exposures of this
magnitude is inappropriate, it may also be prudent to train employees on the
proper methods to remove grossly contaminated scrubs and prevent exposure
to the face.  

A gown which is frequently ripped or falls apart under normal use would not be
considered "appropriate PPE.”

Resuscitator devices are to be readily available and accessible to employees
who can reasonably be expected to perform resuscitation procedures. 
Emergency ventilation devices also fall under the scope of PPE and hence must
be provided by the employer for use in resuscitation (e.g., masks, mouthpieces,
resuscitation bags, shields/overlay barriers).   Improper use of these devices
should be cited as a violation of paragraph (d)(3)(ii).  In addition, paragraph
(g)(2)(vii)(G),  which requires employees to be trained in the types, proper
use, location, etc., of the PPE should be cited if inadequate training exists. 
Improper use includes failure to follow the manufacturer's instructions and/or
accepted medical practice.

NOTE:  The American Society for Testing and Materials (ASTM) has several
complete testing and evaluation methods which can be used for assessing the
resistance of materials used for PPE for medical use.  (ASTM-F1819-98,
ASTM-F-1671-97b, and ASTM-F1670-97)  
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14. Paragraph (d)(3)(ii).  This paragraph requires the use of PPE.  It also
provides for a limited exemption from the use of PPE, based on situations in
which use of PPE would prevent the proper delivery of healthcare or public
safety services, or would pose an increased hazard to the personal safety of the
worker or coworker.  The following represent examples of when such a
situation could occur:

a. A sudden change in patient status occurs such as when an apparently
stable patient unexpectedly begins to hemorrhage profusely, putting the
patient's life in immediate jeopardy;

b. A fire fighter rescues an individual who is not breathing from a burning
building and discovers that his/her resuscitation equipment is
lost/damaged and he/she must administer CPR;

c. A bleeding suspect unexpectedly attacks a police officer with a knife,
threatening the safety of the officer and/or coworkers.

NOTE:  An employee's decision not to use PPE is to be made on a case-by-
case basis and must have been prompted by legitimate and truly extenuating
circumstances.  In such cases, no citation should be issued when the employee
temporarily and briefly abandons use of PPE.  This does not relieve the
employer of the responsibility to ensure that PPE is readily accessible at all
times.  The employer must investigate and document why PPE was not used in
each case and evaluate the circumstances surrounding the incident to reduce the
likelihood of a future (unprotected) incident.

CITATION GUIDELINES.  Paragraph (d)(3)(ii) should be cited if PPE is
not being used properly.  Improper use would include wearing the wrong PPE
(e.g., wearing a laboratory coat when a rubber apron is needed) or wearing the
wrong size glove.

In addition, paragraph (g)(2)(vii)(G) should also be cited if the employees have
not been adequately trained.

Unless all elements of the exemption, including the documentation requirement,
are met, the employer should not receive the benefit of this exemption and
paragraph (d)(3) (ii) should be cited.
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15. Paragraph (d)(3)(iii).  This paragraph requires that the employer provide PPE
in appropriate sizes and accessible locations.  In addition, “hypoallergenic”
gloves (see Note below), glove liners, powderless gloves, or other similar
alternatives must be readily available and accessible at no cost to those
employees who are allergic to the gloves normally provided.  Similar
alternatives must supply appropriate barrier protection and must be approved
by the FDA for use as a medical glove.  The compliance officer should review
the employer's program and, through employee interviews and inspection of
places where PPE is kept, ensure that these provisions have been met.

NOTE: In accordance with a notice published in the Federal Register, Volume
62, No. 189, effective September 30, 1998, the FDA now requires labeling
statements for medical devices which contain natural rubber and prohibits the
use of the word “hypoallergenic” to describe such products. Additional
information on the  incidence of hypersensitivity reactions to natural rubber latex
can be found in the following documents:   NIOSH Alert, Preventing Allergic
Reactions to Natural Rubber Latex in the Workplace  (Publication No. 97-
135) published in June 1997;   Directorate of Technical Support, Technical
Information Bulletin: Potential for Allergy to Natural Rubber Latex Gloves and
other Natural Rubber Products, 
< http://www.osha-slc.gov/html/hotfoias/tib/TIB19990412.html >.

CITATION GUIDELINES.  If PPE is not provided at no cost to the
employee, the Compliance Officer should cite paragraph (d)(3)(i).  If PPE is
not being used properly or the wrong PPE is used (e.g., wearing a laboratory
coat when a rubber apron is needed) or wearing the wrong size PPE,
paragraph (d)(3)(ii) should be cited.  If PPE is not available in appropriate sizes
or readily accessible, the Compliance Officer should cite paragraph (d)(3)(iii). 
For example, the clothing of paramedics out on an emergency call may become
blood soaked.  If they are unable to change before the next emergency call
because a second set of clothing is located at the ambulance's home base, and
the ambulance does not return to base for prolonged periods, a violation of
paragraph (d)(3)(iii) would exist.

If it is common practice that PPE is not utilized during certain situations or
procedures where exposure to blood or OPIM is anticipated, then a violation
of paragraph (d)(3)(ii) would exist.  If inaccessibility of PPE exists, paragraph
(d)(3)(iii) should also be cited.
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16. Paragraph (d)(3)(iv).  It is the employer's responsibility not only to provide
PPE, but to clean, maintain, and/or dispose of it. Home laundering is not
permitted since the employer cannot guarantee that proper handling or
laundering procedures are being followed. 

While many employees have traditionally provided and laundered their own
uniforms or laboratory coats or the like, if the item's intended function is to act
as PPE, then it is the employer's responsibility to provide, clean, repair, replace,
and/or dispose of it.

Home laundering by employees is not permitted since the standard requires that
the laundering be performed by the employer at no cost to the employee. 
Home laundering is unacceptable because the employer cannot ensure that
proper handling or laundering procedures are being followed and because
contamination could migrate to the homes of employees.

If the employee wishes to choose, wear, and maintain his/her own uniform or
laboratory coat, then he/she would need to don additional employer-handled
and employer-controlled PPE when performing tasks where it is reasonable to
anticipate exposure to blood or OPIM.

CITATION GUIDELINES.  If PPE is not cleaned, laundered, and disposed
of by the employer, or if the employer cleans the PPE but there is a charge to
the employee, then paragraph (d)(3)(iv) should be cited.  If PPE is not repaired
and/or replaced by the employer at no cost to the employee, then paragraph
(d)(3)(v) should be cited.

If a garment is not removed as soon as possible when penetrated by blood or
OPIM, the Compliance Officer should cite paragraph (d)(3)(vi).

If the PPE is not changed, and additional PPE was available, paragraph
(g)(2)(vii)(G) may also be cited if employees have not been adequately trained.

17. Paragraph (d)(3)(vii).  To minimize migration of contamination beyond the
work area, employees must wash up and change any contaminated clothing
before leaving a work area.  Then, for example, they may enter designated
lunchrooms or break rooms.
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INSPECTION AND CITATION GUIDELINES.  While "work areas"
must be determined on a case-by-case basis, a work area is generally
considered to be an area where work involving occupational exposure occurs
or where the contamination of surfaces may occur.  The standard would not
require employees to change PPE when traveling, for example, from one
hospital laboratory area to another, provided the connecting hallway is also
considered to be a work area.  The Compliance Officer should evaluate on a
case-by-case basis whether the employee received adequate training in
accordance with paragraph (g)(2)(vii)(F) to ensure that no surface
contamination occurs during the employee's movement.  A violation would exist
for the following:

An employee wearing contaminated gloves exits from a pathology laboratory to
use a public telephone located in a public hallway of the hospital.  Under such
circumstances, it can be reasonably anticipated that another employee, without
benefit of gloves or knowledge of the potential surface contamination, could use
the phone and unwittingly become contaminated.

18. Paragraph (d)(3)(ix)(A)-(C).  These paragraphs discuss the use of gloves. 
Gloves of appropriate sizes must be made available in accordance with
paragraph (d)(3)(iii).  Studies have shown that gloves provide a barrier, but
that neither vinyl nor latex procedure gloves are completely impermeable. 
Thus, hand washing after glove removal is required. Disposable gloves must be
replaced as soon as practical or as soon as feasible when contaminated.  

While disposable gloves must be replaced as soon as practical when
contaminated, obviously some critical procedures (i.e., surgery, delivery)
cannot be interrupted to change gloves.  The key words to evaluate are
"practical" and "feasible."

Disinfecting agents may cause deterioration of the glove material; washing with
surfactants could result in "wicking" or enhanced penetration of liquids into the
glove via undetected pores, thereby transporting blood or other potentially
infectious materials into contact with the hand.  For this reason, disposable
(single use) gloves may not be washed and reused.
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The Compliance Officer should note that certain solutions, such as iodine, may
cause discoloration of gloves without affecting their integrity and function.

At a minimum, gloves must be used where there is reasonable anticipation of
employee hand contact with blood, OPIM, mucous membranes, or    non-
intact skin; when performing vascular access procedures; or when handling or
touching contaminated surfaces or items.

Gloves are usually not necessary when administering intramuscular or
subcutaneous injections as long as bleeding that could result in hand contact
with blood or OPIM is not anticipated.

Plastic film food handling gloves ("cafeteria" or "baggie" gloves) are not
considered to be appropriate for use in exposure-related tasks.  They would
not fit the employee as required by paragraph (d)(3)(iii) of the standard. 

19. Paragraph (d)(3)(ix)(D).  The exemption regarding the use of gloves during
phlebotomy procedures applies only to employees of volunteer donor blood
collection centers, and does not apply to phlebotomy conducted in other
settings such as plasmapheresis centers or hospitals.

INSPECTION GUIDELINES.  Where an employer in a volunteer donor
blood collection center does not require routine gloving for all phlebotomies, the
Compliance Officer should document that the employer has fulfilled the
requirements of paragraphs (d)(3)(ix)(D)(1) through (d)(3) (ix)(D)(4)(iii), and
that employees have received the training necessary to make an informed
decision on the wearing of gloves.

CITATION GUIDELINES.  Paragraph (d)(3)(ix)(D) should not be cited. 
Rather, the other paragraphs of (d)(3) should be cited if such an employer
violates them and if the employer has not demonstrated fulfillment of all the
requirements of the exemptions.

20. Paragraph (d)(3)(x).  This paragraph requires protection for the mucous
membranes of the face and upper respiratory tract from exposure.   Depending
on the degree and type of anticipated  exposure, protection for
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the face would consist of a surgical mask in conjunction with goggles or eye
glasses with solid side shields or, alternatively, a chin length face shield.  

The employer would not necessarily have to provide prescription eyewear for
employees.  He/she could provide and mandate the use of side shields, goggles,
and/or protective face shields, and provide proper training in decontamination
procedures.

During microsurgery, when it is not reasonably anticipated that there would be
any splattering, a surgeon would not be required to wear eye protection while
observing surgery through the microscope. 

21. Paragraphs (d)(3)(xi)-(xii).  Requirements for the use of protective body
clothing, such as gowns, aprons, laboratory coats, clinic jackets, surgical caps,
or shoe covers, and the degree to which such PPE must resist penetration, are
performance based.  The employer must evaluate the task and the type of
exposure expected and, based on the determination, select the "appropriate"
personal protective clothing in accordance with paragraph (d)(3)(i).  For
example, laboratory coats or gowns with long sleeves must be used for
procedures in which exposure of the forearm to blood or OPIM is reasonably
anticipated to occur.

INSPECTION GUIDELINES.  The Compliance Officer will need to
evaluate the task being performed and the degree of anticipated exposure by
direct observation, employee interview, or review of written standard operating
procedures.

22. Housekeeping  (d)(4).  The term "worksite" in this paragraph refers not only
to permanent fixed facilities such as hospitals, dental/medical offices, clinics,
etc., but also covers temporary non-fixed workplaces.  Examples of such
facilities include but are not limited to ambulances, bloodmobiles, temporary
blood collection centers, and any other non-fixed worksites which have a
reasonable possibility of becoming contaminated with blood or OPIM.

Paragraph (d)(4)(i).  Cleaning schedules and methods will vary according to
the factors outlined in this paragraph.  While extraordinary attempts to disinfect
or sterilize environmental surfaces such as walls or floors are rarely indicated,
routine cleaning and removal of soil are required.
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The employer must determine and implement an appropriate written schedule of
cleaning and decontamination based upon the location within the facility (e.g.,
surgical operatory versus patient room), type of surface to be cleaned (e.g.,
hard-surfaced flooring versus carpeting), type of soil present (e.g., gross
contamination versus minor splattering), and tasks and procedures being
performed (e.g., laboratory analyses versus routine patient care).  

The  particular disinfectant used, as well as the frequency with which it is used,
will depend upon the circumstances in which the housekeeping task occurs.

23. Paragraph (d)(4)(ii).  Since environmental contamination is an effective
method of disease transmission for HBV (the CDC states that HBV can survive
for at least one week in dried blood on environmental surfaces or contaminated
needles and instruments), paragraph (d)(4)(ii) provides the minimum
requirements for the cleaning and decontamination of equipment and
environmental and working surfaces that come into contact with blood or
OPIM.  

Under paragraph (d)(4)(ii)(A), cleaning of contaminated work surfaces after
completion of procedures is required to ensure that employees are not
unwittingly exposed to blood or OPIM remaining on a surface from previous
procedures. This paragraph requires contaminated work surfaces to be cleaned
with an “appropriate disinfectant.”  Appropriate disinfectants include a
diluted bleach solution and EPA-registered tuberculocides (List B), sterilants
(List A), or products registered against HIV/HBV(List D).    The lists of these
EPA Registered Products are available from the  National Antimicrobial
Information Network at  (800) 447-6349 or its web site at <
http://ace.orst.edu/info/nain/lists.htm >.   List D includes primarily
quaternary ammonia products that EPA has approved as effective against HIV
and HBV.  OSHA allows the use of these products provided the surfaces have
not become contaminated with agents or volumes of or concentrations of agents
for which higher level disinfection is recommended.  

NOTE: The lists contain the primary registrants’ products only.  The same
formulation is repackaged and renamed and distributed by other companies. 
These renamed products will not appear on the list, but their EPA Registration
number must appear on the label.
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INSPECTION GUIDELINES.   Compliance Officers should check the
product label for EPA  registration and/or consult the Environmental Protection
Agency (EPA) lists of registered sterilants (representing the highest level of
antimicrobial activity that destroys all viruses), tuberculocidal disinfectants
(effective against tuberculosis bacteria and the specific viruses named on the
product label as well as the hepatitis B virus), and antimicrobials with
HIV/HBV efficacy claims for verification that the disinfectant used is
appropriate.   The employer must follow the label instructions regarding the
amount of disinfectant and the length of time it must remain wet on the surface. 
Since the effectiveness of a disinfectant is governed by strict adherence to the
instructions on the label, Compliance Officers should also interview employees
to ensure that the disinfectants are being used according to the manufacturer’s
instructions.   If employees have not been trained in the proper use of the
disinfectant, a violation of the appropriate paragraph in (g)(2)(vii) should be
cited.

NOTE:  Fresh solutions of diluted household bleach made up daily (every 24
hours) are also considered appropriate  for disinfection of environmental
surfaces and for decontamination of sites following initial cleanup (i.e., wiping
up) of spills of blood or other potentially infectious materials.  Contact time for
bleach is generally considered to be the time it takes the product to air dry. 
Solutions of bleach should not be stored in glass containers, but in material such
as the plastic in which the bleach, the consumer product, is packaged in. 
Household bleach (5.25 sodium hypochlorite) diluted to the appropriate
strength for the clean up job at hand is also an effective disinfectant, although
bleach may cause damage to some medical instruments and therefore cannot be
used in all cases. In addition, gross contamination must be cleaned up first with
a soap and water solution, to ensure the disinfectant is completely effective.  

. Where procedures are performed on a continual basis throughout a shift or a
day, as may be the case with a clinical laboratory technician performing blood
analyses, it is not the agency's intent for the work surface to be decontaminated
before the technician can proceed to the next analysis; rather the intention is for
contaminated work surfaces to be decontaminated after the procedures are
completed which, in the above example, would include a set of analyses.  The
completion of procedures might also occur when the employee is going to leave
the work area for a period of time.
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Decontamination is not automatically required after each patient care
procedure, but is required only after procedures resulting in surface
contamination.

There may be some instances in which "immediate" decontamination of overt
contamination and spills may not be practical as in, for example, an operating
table during surgery.

The  work surface decontamination is to be performed at the end of the work
shift if the work surface may have become contaminated since the last cleaning
by, for example, setting down contaminated instruments or specimens on the
work surface.  This requirement is based upon the existence of a contaminated
work surface rather than a particular worksite location.  It does not, for
example, encompass desks, countertops, and so forth that remain
uncontaminated.

The use of protective coverings described in paragraph (d)(4)(ii)(B) is an
acceptable alternative for protecting items and surfaces against contamination
and is particularly useful in situations in which a piece of equipment would be
difficult to decontaminate but could be protected by a cover.

If this option is chosen, the covering must be removed and replaced at the 
stated minimum intervals, i.e., as soon as feasible following overt contamination
or at the end of a workshift if it may have become contaminated during the shift. 

More stringent decontamination rules, such as cleaning equipment or changing
coverings between patients, may be prudent infection control policy but do not
fall under OSHA's mandate to safeguard employee (not patient) health.

24. Paragraph (d)(4)(ii)(C) requires both the inspection and decontamination, on a
regularly scheduled basis, of cans, bins, pails, and so forth which are intended
for reuse.

Since these containers may be used in a manner which presents the potential for
their becoming contaminated with blood or OPIM, they must be cleaned
immediately or as soon as feasible upon visible contamination.  For example, a
reusable metal trash can could have been lined with a
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disposable plastic regulated waste bag which leaks and contaminates the can. 
In addition, regular decontamination will prevent the can from leaking, spilling,
or contaminating the outside of successive bags. Disinfection of these containers
is not necessary to ensure their safety for their intended use; it may be possible
to achieve their proper decontamination by means of a soap and water wash.

Since contaminated broken glass (e.g., glass capillary tubes, lab specimen
dishes, phlebotomy tubes) is capable of inflicting percutaneous injury and direct
inoculation of bloodborne pathogens into the bloodstream, paragraph
(d)(4)(ii)(D) stipulates that broken glassware which may be contaminated must
not be picked up directly with the hands.  The tools which are used in cleanup
(e.g., forceps) must be properly decontaminated or discarded after use and the
broken glass placed in a sharps container, and employees must be given
specific information and training with respect to this task in accordance with the
requirements of paragraph (g)(2).  Vacuum cleaners are not appropriate for
cleanup of contaminated broken glass.

25. Paragraph (d)(4)(ii)(E) prohibits employers from allowing employees to place
their hands into containers whose contents include reusable sharps
contaminated with blood or OPIM.  The intent is to prevent conditions of use in
which the contents cannot be seen and safely handled.  For example,
employees must not reach into sinks filled with soapy water into which sharp
instruments have been placed;  appropriate controls in such a circumstance
would include the use of strainer type baskets to hold the instruments and
forceps to remove the items.

The final standard recognizes that proper decontamination of reusable
equipment, such as glassware or hand instruments, cannot be achieved in the
presence of organic debris (e.g., blood) because it interferes with the efficacy of
the disinfecting/sterilizing process, and the number of products which can
successfully penetrate a heavy bioburden is limited.

Violations of paragraphs (d)(4)(ii) and (d)(4)(ii)(A)-(E) may result from a
failure to adequately train employees in proper housekeeping procedures.  If
the Compliance Officer determines this is the case, violations should be
grouped with the appropriate paragraph(s) of paragraph (g)(2).
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26. Regulated Waste  (d)(4)(iii).  This paragraph requires regulated waste to be
properly contained and disposed of, so as not to become a source of
transmission of disease to employees.

To eliminate the implication that OSHA has determined the "infectivity" of
certain medical wastes, the bloodborne pathogens standard uses the term
"regulated waste" to refer to the following categories of waste which require
special handling, at a minimum: liquid or semi-liquid blood or OPIM; items
contaminated with blood or OPIM and which would release these substances
in a liquid or semi-liquid state if compressed; items that are caked with dried
blood or OPIM and are capable of releasing these  materials during handling;
contaminated sharps; pathological and microbiological wastes containing blood
or OPIM.

INSPECTION AND CITATION GUIDELINES.  The compliance officer 
should not use the actual volume of blood to determine whether or not a
particular material is to be considered regulated waste, since 10 ml of blood on
a disposable bed sheet would appear as a spot (not regulated waste) while the
same amount of blood on a cotton ball would likely cause saturation and
dripping (regulated waste).  Similarly, an item may adequately contain these
materials when in a static state yet liberate them when compacted in the waste
container. Instead, the compliance officer should the potential for the generation
of bulk blood should be considered (e.g., through dripping or flaking off of
material that may contain either blood or OPIM).  Under no circumstances
should a bag of waste be squeezed or shaken to determine this.  The
compliance officer should exercise professional judgment to make a
determination based on visual factors such as a pool of liquid in the bottom of
the container or dried blood flaking or falling off during handling, or based on
employee interviews. 

NOTES:  The Compliance Officer should keep in mind that, while OSHA
specifies certain features of the regulated waste containers, including
appropriate tagging, the ultimate disposal method (landfilling, incinerating, and
so forth) for medical waste falls under the purview of the EPA and possibly
State and local regulations.

Lacking information to the contrary, the Compliance Officer should
consider a used needle to be contaminated. 
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27. Paragraph (d)(4)(iii)(A)(1).  The construction of the sharps containers must
meet at least four criteria, two of which will be easily discernible. The
Compliance Officer should examine a container, preferably empty, to check
that it is closable and color-coded or labeled.  Sharps containers are made
from a variety of products, from cardboard to plastic.  As long as they meet the
criteria for a sharps container, the Compliance Officer should consider them to
be acceptable no matter what the composition.  If questions arise, the
Compliance Officer should consult the manufacturer's literature or contact the
manufacturer directly to determine if the container is leakproof on the sides and
bottom, as well as puncture resistant.  The NIOSH publication, “Selecting,
Evaluating and Using Sharps Disposal Containers” is also a good resource. 

If the container is considered puncture resistant by the manufacturer, but there
is evidence, through observation or employee statements, that sharps have been
protruding through a container, paragraph (d)(4)(iii)(A)(1)(ii) should be cited.

The sharps container should not create additional hazards.  Some sharps
containers have unwinders that are used to separate needles from reusable
syringes or from reusable vacutainer holders.  The design of the sharps
container and the location of the unwinder must allow the needle removal to be
accomplished in a safe, one-handed manner.  If this situation is  encountered,
the Compliance Officer should determine if the circumstances warrant needle
removal.  If they do not, paragraph (d)(2)(vii)(A), which prohibits needle
removal unless no alternative is feasible or it is required by a specific medical
procedure, should be cited.  If needle removal must be accomplished, the
employee must be trained in the correct procedure as required by paragraph
(g)(2)(vii)(F). 

The needle sheath is not to be considered a "waste container" because it is
viewed as a temporary measure.  Self-sheathing needle products must be
disposed of in a sharps container which conforms to the requirements of
paragraph (d)(4)(iii)(A)(1).  

Duct tape may be used to secure a sharps container lid, but tape is not
acceptable if it serves as the lid itself.
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28. Paragraph (d)(4)(iii)(A)(2)(i).  The Compliance Officer should ensure that the
sharps container is as close as feasible to where sharps are used or can be
reasonably anticipated to be found. 

If an employee must travel to a remote location to discard a sharp, it will
increase the possibility of an accidental needlestick and increase the chances
that needles and sharps will be improperly  discarded and create potential
hazards for other staff members. 

Areas such as correctional facilities, psychiatric units, pediatric units, or
residential homes may have difficulty placing containers in the immediate use
area.  Alternatives include using containers which are lockable or which are
designed to prevent removal of syringes while maintaining easy accessibility for
discarding.  Containers may also be locked onto a mobile cart if one is used by
healthcare workers in these units, or they may be brought to the site and
removed by the employee upon leaving.

The determination of whether or not the container is as close as feasible should
be made on a case-by-case basis.   After interviewing employees, if the
Compliance Officer believes there is a better location for the container,
management should be given the opportunity to explain the reasons for the 
present location of the container.  The acceptability of the new site should also
be discussed.  The Compliance Officer should then decide if a violation of this
paragraph exists.

Laundries must also have sharps containers easily accessible because of  the
high incidence of needles being mixed with laundry.  Facilities that handle
shipments of waste which may contain contaminated sharps must also have
sharps containers available in the event a package accidentally opens and
releases sharps.

29. Paragraph (d)(4)(iii)(A)(2)(iii).  The Compliance Officer should ensure that
sharps containers are being replaced routinely to prevent overfilling. The
Record Summary states that overfilling of sharps containers is an often reported
problem.  Overfilling is often associated with containers that were too small to
accommodate the volume of sharps, limited ability to see the contents in order
to determine the remaining capacity, and lax procedures for container
maintenance.  Examples of methods by which sharps containers can be
examined to determine a need for replacement, are the use of sharps containers
which have a transparent window or are
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placed at a height which allows employees to see if the container needs to be
replaced.  Overfilling of sharps containers should be cited under paragraph 
(d)(4)(iii)(A)(2)(iii).  A citation for inadequate training on work practices,
paragraph (g)(2)(vii)(F), should be grouped with the citation for this paragraph
if the overfilled containers are present because of  lack of training.

NOTE: The Exposure Prevention Information Network (EPINet) study
Uniform Needlestick and Sharp Object Injury Report (77 Hospitals, 1993-
1995) reports that 717 injuries occurred in this time period when an employee
was putting an item into a disposal container.  The Compliance Officer should
closely inspect  sharps disposal containers at the site to ensure containers are
not overfilled.  Additional information on sharps disposal containers is available
in the NIOSH publication, “Selecting, Evaluating and Using Sharps Disposal
Containers,”  January 1998, DHHS (NIOSH) Publication No. 97-111.

30. Paragraphs (d)(4)(iii)(A)(3)(i) and (ii).  If work practice violations of these
paragraphs exist (e.g., not closing the container prior to movement or not
placing the container in a secondary container if leakage is possible), the
citations  should be grouped with paragraph (g)(2)(vii)(F) if employees have
not received adequate training. 

31. Paragraph (d)(4)(iii)(A)(3)(ii)(B).  It is reasonable to presume that some
sharps containers will contain residual liquids.  If the container cannot be sealed
to prevent leakage, it must be placed in a secondary container.

32. Paragraph (d)(4)(iii)(A)(4).  A  reusable sharps container system for
disposable sharps will be acceptable if it does not expose employees to the risk
of percutaneous injury.  No system involving the manual opening, emptying, or
cleaning of the containers will be allowed.  The only acceptable system is a fully
automated container cleaning system that eliminates employee exposure to
sharps. 

33. Paragraph (d)(4)(iii)(B).  While this paragraph requires that regulated waste
containers be closable, simply being closed does not ensure that waste will be
contained.  Waste-containing bags may break and spill their contents, including
liquid blood, while, for example, being loaded onto incinerator hoppers, thus
contaminating both the employees and the work area.  Also, small medical
offices which generate only a small volume of
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regulated waste may place that waste in a large holding container until the
container is filled.  In such a case, the design of the container must be such that
it is able to retain the waste over an extended period of time between pickups
by a specialized waste service.  The Compliance Officer should, therefore,
check for visual signs of leakage of fluids during handling, storage, transport, or
shipping.

Any failures to comply with the container construction requirements would be
cited under this paragraph.  If the compliance officer determines that the
employee was not properly trained to recognize the problem or use the
containers correctly, a citation for the appropriate paragraph of paragraph
(g)(2) should be grouped with violations of paragraph (d).

34. Paragraphs (d)(4)(iii)(B)(1)(iii) and (2)(iii).  Regulated waste containers are
required to be labeled with the biohazard symbol or color-coded to warn
employees who may have contact with the containers of the potential hazard
posed by their contents.

Even if a facility considers all of its waste to be regulated waste, the waste
containers must still bear the required label or color-coding in order to protect
new employees, employees who would not normally come into contact with
wastes, and employees from outside the facility. This requirement is in contrast
to the labeling alternative allowed when laundries use universal precautions for
the handling of all soiled laundry.

Regulated waste that has been decontaminated need not be labeled or color-
coded.  The compliance officer in such a case should verify that the employer's
exposure control plan states the decontamination procedures to be followed. 
In order to ensure that the decontamination process is successful, the employer
must monitor factors such as the content, volume, density, configuration, and
organic content of the load of waste.  The temperature needed for incineration
is sufficient to decontaminate regulated waste.  Autoclave efficiency can be
verified by means of biological or chemical indicators.  While most disposal
bags used will contain an indicative color strip, if this is not the case a review
may be made of the documentation kept for the sterilizer.  Such documentation
should include (1) date, time, and operator of each run, (2) type and
approximate amount of waste tracked, (3) post-treatment reading of
temperature-sensitive tape, (4) dates and results of calibration of the
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sterilizer, and (5) results of routine spore testing.  Although these paragraphs
contain label requirements, failure to label can also be cited under paragraph
(g)(1)(i).

35. Paragraph (d)(4)(iii)(B)(2).  A second container is required to be used when
outside contamination of the first waste container occurs.  This provision does
not require routine double-bagging but rather requires double-bagging in such
circumstances as a waste container being splashed with blood during surgery or
autopsy, when a container has been handled by an employee with bloody
gloves, or when a waste bag leaks blood or OPIM onto an adjacent bag. 

36. Laundry - Paragraph (d)(4)(iv).  This paragraph reduces employee exposure
to bloodborne pathogens by reducing the amount of manual handling of
contaminated laundry. Restricting the sorting to the laundry area will also reduce
contamination of additional surfaces.

INSPECTION AND CITATION GUIDELINES.  Paragraphs
(d)(4)(iv)(A) and (A)(1) limit the handling of laundry to removal and bagging or
containerization.  The compliance officer should check the laundry collection
program as well as the training of the employees assigned to these tasks.

37. Paragraph (d)(4)(iv)(A)(2).  The employer has been given the choice, by this
paragraph, to either: label or color-code according to paragraph (g)(1)(i), or to
utilize universal precautions in the handling of all soiled (i.e., used) laundry.

If universal precautions are used for handling all soiled laundry, the employer
may use an alternative color or label for the bags/containers, as long as all
employees are trained to recognize them as containing soiled laundry which
requires the use of universal precautions.

Training violations would be cited under the appropriate paragraph of
(g)(2)(vii).  

38. Paragraph (d)(4)(iv)(A)(3).  The material for the bags or containers used in
laundry collection must prevent soak-through or leakage of fluids to the
exterior, if the contaminated laundry is wet and presents a reasonable
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likelihood of soak-through or leakage.  Not all contaminated laundry must be
placed in such bags or containers; only laundry wet enough to leak or soak
through and expose workers handling the bags/containers to blood or OPIM,
or contaminate other surfaces should be considered contaminated laundry.

39. Paragraph (d)(4)(iv)(B).  Employees having direct contact with contaminated
laundry must wear protective gloves (e.g., utility gloves) and any other
appropriate personal protective equipment, in order to prevent or reduce
contact exposure to blood or OPIM.  Any other personal protective equipment
required must be determined on a case-by-case basis.  Gowns, aprons,
eyewear, and masks may be necessary to prevent employee exposure.

40. Paragraph (d)(4)(iv)(C).  The employer generating the laundry must have
determined if the facility to which it is shipped utilizes universal precautions in
the handling of all laundry.  If not, all bags or containers of contaminated
laundry must be labeled or color-coded in accordance with paragraph (g)(1)(i). 
In this instance, if the employer generating the laundry chooses to color-code
rather than label, the color of the bag must be red.

INSPECTION AND CITATION GUIDELINES. The compliance officer
should check the employer's program to determine if laundry is shipped to
another facility for cleaning and should evaluate the methods used to ship
contaminated laundry (CL) to a facility that does not utilize universal
precautions in the handling of all soiled laundry.  

The following are unacceptable shipment methods and constitute violations of
this paragraph:

The CL is not shipped labeled or in a red bag, paragraph (d)(4)(iv)(C)
would be cited and grouped with the applicable subparagraph of
paragraph (g)(1)(i);

The CL is shipped with an improper label, paragraph (d)(4)(iv)(C)
would be cited and grouped with the applicable subparagraphs of
paragraphs (g)(1)(i) (B), (C) and/or (D);
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The CL is shipped in a bag color-coded for in-house use (in a color
other than red), paragraph (d)(4)(iv)(C) would be cited and grouped
with citations for paragraph (g)(1)(i)(E).

CDC has published “Guidelines for Laundry in Health Care Facilities”Current
recommendations for the laundering of contaminated linen stipulate only that
normal laundering methods be used according to the manufacturer’s 
recommendations. 

E. HIV and HBV Research Laboratories and Production Facilities  29 CFR
1910.1030(e).  This paragraph includes additional requirements that must be met by
research laboratories and production facilities engaged in the culture, production,
concentration, and manipulation of HIV and HBV.

"Research laboratory" means a laboratory which produces or uses research
laboratory scale amounts of HIV or HBV.  Although research laboratories may not
have the volume found in production facilities, they deal with solutions containing higher
viral titers than those normally found in patients' blood.  Academic research laboratories
are included in this definition.  Laboratories that conduct research on blood and other
body fluids unrelated to HIV or HBV, or that use unconcentrated blood or blood
components as the source of HIV or HBV, are not considered research laboratories
for the purpose of this paragraph.  

"Production facilities" are those engaged in industrial scale, large volume, or high
concentration production of HIV or HBV.

NOTE:  Employers in such facilities remain responsible for complying with the entire
standard.  Requirements stated elsewhere in the standard are not repeated here.  These
requirements are based largely on information from published guidelines of the Centers
for Disease Control and Prevention (CDC) and the National Institutes of Health (NIH). 
(Resource: "Biosafety in Microbiological and Biomedical Laboratories.")

INSPECTION AND CITATION GUIDELINES.  The compliance officer should
review the covered facility's plan,  interview a sufficient number of employees, and
observe work practices as necessary to determine if the requirements of this paragraph
are met. Care should be taken to ensure the compliance officer understands the special
practices and precautions in place at the facility so that the compliance officer is not
placed at risk.  Specific requirements include:



46

1. Paragraph (e)(2)(i).  The term "regulated waste" refers to the OSHA definition
as found in paragraph (b) of this standard. The purpose of decontaminating
regulated waste is to prevent the accidental exposure of other employees to the
concentrated virus.

2. Paragraphs (e)(2)(ii)(A) through (M).  Paragraphs (A), (C), and (D) require
employers to limit access to the laboratory and warn of the hazards associated
with bloodborne pathogens.  The  must review the written policies and
procedures to determine if they are adequate to ensure that access to the work
areas and animal rooms is limited to authorized persons.  Interviews with
employees should be used to determine if the policies are followed.

3. Paragraph (e)(2)(ii)(E).  The "other physical containment device" must be
sufficient to ensure that virus containing material will be kept away from the
worker's mucous membranes, unprotected skin, and breathing zone.  

4. Paragraphs (e)(2)(ii)(H) and (I).  These paragraphs are designed to prevent
the spread of contamination to other work areas.  Paragraph (I) allows for an
alternative to a HEPA filter as long as it is of equivalent or superior efficiency. 
HEPA filters may be ineffective in humid atmospheres.   

The employer must also have made provisions for routine maintenance and/or
replacement of all filters and traps.

If the compliance officer suspects that the engineering controls are failing to
prevent the spread of the virus, the manufacturer should be contacted to
establish the limits and required maintenance of the filters and traps.

5. Paragraph (e)(2)(ii)(J).  The compliance officer should determine if the use of
needles and syringes is kept to a minimum and that they are properly handled as
required, paying particular attention to establishing if the puncture-resistant
containers are properly autoclaved or decontaminated before being discarded,
reused, or incinerated.

6. Paragraph (e)(2)(ii)(M).  This paragraph ensures that any necessary
additional procedures are developed to protect employees in situations unique
to a research/production facility.  The biosafety manual required by
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this paragraph must be reviewed and updated annually or more often if
necessary. The facility will thus be required to review its procedures and
determine if they are adequate to protect workers.

7. Paragraph (e)(2)(iii).  Specific containment equipment is required by this
paragraph to minimize or eliminate exposure to the viruses.

If the compliance officer determines that biological safety cabinets (BSC) have
been chosen as the means of containment, they must be certified (Class I, Class
II, or Class III,  as appropriate) when installed or moved, and at least annually.

The compliance officer should check that a dated tag is affixed to the BSC
indicating who performed the certification.  Alternatively, a certification report
attesting to a minimum inward face velocity of at least 75 linear feet per minute
and the integrity of the HEPA filters should be reviewed by the compliance
officer.  The report must be dated and signed by the trained technician
performing the measurements and integrity tests.

In the alternative, appropriate combinations of PPE or physical containment
devices (examples listed in the standard) will be accepted.  

8. Paragraphs (e)(3)(i) and (e)(4)(iii).  The hand washing facility must be
supplied with at least tepid water, soap, and hand towels.  The eyewash must
supply a sufficient quantity of water to completely flush the eyes.  A 15-minute
supply of continuous free-flowing water is acceptable.  The hands must be free
to hold the eyelids open to aid in the complete flushing of the eyes.  Portable
facilities are acceptable only if they meet these requirements.

9. Paragraph (e)(4) covers additional requirements for production facilities only. 
The requirement in paragraph (e)(4)(v) minimizes the potential for accidental
exposure of other employees from the transport of culture fluids, plastic ware,
and other contaminated equipment.

10. Training Requirements  (e)(5).   The additional training requirements are
specified in paragraph (g)(2)(ix).  Any violations found would be cited under
that paragraph of the standard.  
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F. Hepatitis B Vaccination and Post Exposure Evaluation and Follow-up  29 CFR
1910.1030(f).  This paragraph provides a means to protect employees from infection
caused by the hepatitis B virus by requiring employers to make the hepatitis B
vaccination available to employees with occupational exposure to blood or OPIM.  It
also ensures that employees receive appropriate medical follow-up after each specific
exposure incident. 

1. General - Paragraph (f)(1). This paragraph refers to the hepatitis B
vaccination as both the hepatitis B vaccine and vaccination series. These are to
be made available to all occupationally exposed employees. In addition, a post-
exposure evaluation and follow-up procedures are to be made available to all
employees who experience an exposure incident.  While it is OSHA's intent to
have the employer remove, as much as possible, obstacles to the employee's
acceptance of the vaccine, the term "made available" emphasizes that the
employee has the option to decline participation in the vaccination and follow-
up programs.

INSPECTION GUIDELINES.  The compliance officer should examine the
employer's program to determine if the vaccination series and post-exposure
follow-up procedures meet the requirements of paragraph (f)(1)(ii). 

2. Paragraph (f)(1)(ii)(A).  The term "no cost to the employee" means, among
other things, no "out of pocket" expense to the employee. 

The employer may not permit the employee to use his/her healthcare insurance
to pay for the series unless the employer pays all of the cost of the health
insurance and unless there is no cost to the employee in the form of deductibles,
copayments, or other expenses.  Even partial employee contribution to the
insurance premium means the employee could be affected by a rise in the total
premium caused by insurance company reaction to widespread hepatitis B
vaccinations and is therefore unacceptable. Likewise, any use of a spouse or
other family member's insurance plan to provide vaccination would not be
considered "at no cost" to the employee.

The employer may not institute a program in which the employee pays the
original cost of the vaccine and is reimbursed by the employer if she/he remains
employed for a specified period of time.
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An "amortization contract" which requires employees to reimburse the employer
for the cost of the vaccination should they leave his/her employ prior to a
specified period of time is similarly prohibited.  A waiver of liability with respect
to acceptance of the vaccine is also prohibited.

3. Paragraph (f)(1)(ii)(B).  The term "reasonable time and place" requires the
medical procedures and evaluations to be convenient to the employee.  They
must normally be offered during employees' scheduled work hours.  If
participation requires travel away from the worksite, the employer must bear
the cost.

4. Paragraph (f)(1)(ii)(C).  The Compliance Officer can contact the National
Council of State Boards of Nursing, Inc. at the Board of Nursing Contact
Information web site at < http://www.ncsbn.org > to obtain the most current
lists of addresses and phone numbers for each State Board of Nursing, to
determine if the State Board of Nursing  allows licensed healthcare
professionals other than physicians to carry out the procedures and evaluations
required by paragraph (f).  The National Commission on Certification of
Physicians’ Assistants can clarify the role of physician assistants in these
procedures.  They can be reached at (770) 399-9971. 

5. Paragraph (f)(1)(ii)(D).  This paragraph takes into consideration the changing
nature of medical treatment relating to Hepatitis B.  The CDC is the U.S. Public
Health Service (USPHS) agency responsible for issuing guidelines and making
recommendations  regarding infectious agents.  OSHA requires use of  the
CDC guidelines current at the time of the evaluation or procedure.  Copies of
the current guidelines and other CDC documents can be obtained on CDC’s
web site, < http://www.cdc.gov >.  The hepatitis B vaccination must be given
in the standard dose and through the standard route of administration as
recommended in the USPHS/CDC guidelines. The most current CDC guideline
regarding Hepatitis B is “Immunization of Health-Care Workers:
Recommendations of ACIP and HICPAC”  in Vol. 46, No RR-18, published
in the 12/26/1997 MMWR. (See Appendix C for the web site address)  It
recommends that employees who have ongoing contact with patients or blood
and are at on going risk for injuries with sharp instruments or needlesticks  be
tested for antibody to Hepatitis B surface antigen, one to two months after the
completion of the three-dose vaccination series.
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Employees who do not respond to the primary vaccination series must be
revaccinated with a second three-dose vaccine series and retested.  Non-
responders must be medically evaluated.

INSPECTION GUIDELINES: It is important that the compliance officer
investigate thoroughly whether the employer knows of the contents of the CDC
guidelines.  Evidence may include an interview with the employer, employer’s
attendance at conferences or seminars where in service training about the CDC
guidelines was provided, knowledge of interactive webpages associated with
the CDC, actual copies of the MMWR, and/or employee interviews where
knowledge of the MMWR has been made evident.   

CITATION GUIDELINES: Paragraph (f)(1)(ii)(D) should be cited if the
employer failed to provide  vaccinations, evaluations, or follow-up  procedures
for Hepatitis B in accordance with the CDC recommendations that were
current at the time these procedures took place. Any additional requirements
(such as obtaining a written healthcare  professional's opinion) specified in
paragraph (f) must also be met.

6. Paragraph (f)(1)(iii) requires that all laboratory tests be conducted by an
accredited  laboratory.  The Compliance Officer must  determine by means of
employer documentation (e.g., certificate) that the laboratory is accredited by a
national accrediting body (e.g., American Association of Blood Labs, College
of American Pathologists, Joint Commission on  Accreditation of Healthcare
Organizations, etc.) or equivalent State agency which participates in a
recognized quality assurance program.

7. Hepatitis B Vaccination - Paragraph (f)(2).  The Compliance Officer should
determine whether or not all occupationally exposed employees have had the
hepatitis B vaccination series made available to them after the training required
by paragraph (g)(2)(vii)(I) and within 10 working days of their initial
assignment.  The term "made available" includes the healthcare professional's
evaluation and arranging for the administration of the first dose of the hepatitis B
vaccination series to begin within the 10 days.  This includes all employees with
occupational exposure, regardless of how often the exposure may occur.  Part-
time and temporary employees are included in this coverage.  The vaccine does
not have to be made available if the employer documents the exemption(s) set
forth in
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paragraph (f)(2).  It  does not have to be administered if the employer can
produce the signature of the employee on the mandatory declination form  (See
Appendix A of 29 CFR 1910.1030.)

8. Paragraph (f)(2)(i) states the circumstances under which an employer is
exempted from making the vaccination available.  If,  (a) the complete hepatitis
B vaccination series was previously received (three vaccines or in the case of a
non-responder, six), or (b) antibody testing shows the employee to be immune,
or (c) the vaccine cannot be given for medical reasons, the series does not have
to be made available.  If the employer claims one of these exemptions, it must
be documented in the employee's medical record in accordance with paragraph
(h)(1)(ii)(B).

Current USPHS guidelines recommend post-vaccination screening for antibody
to HBsAg (anti-HBs) for certain healthcare workers.  See discussion of
(f)(1)(ii)(D).  Periodic antibody tests thereafter are not currently
recommended.

CITATION POLICY.  Citations should not be issued when designated first
aid providers who have occupational exposure are not offered the pre-
exposure hepatitis B vaccine if the following conditions exist:

a. The primary job assignment of such a designated first aid provider
 is not the rendering of first aid or other medical assistance, and

b. Any first aid rendered by such person is rendered only as a
collateral duty, responding solely to injuries resulting from workplace
incidents, generally at the location where the incident occurred.

NOTE:  This provision does not apply to designated first aid providers who
render assistance on a regular basis, for example, at a first aid station, clinic,
dispensary or other location where injured employees routinely go for
assistance; nor does it apply to any healthcare, emergency, or public safety
personnel who are expected to render first aid in the course of their work.

c. The employer's exposure control plan must specifically address  the
provision of the hepatitis B vaccine to all unvaccinated first aid providers who
render assistance in any situation involving the presence of blood or OPIM 
(regardless of whether an actual "exposure incident" as defined by
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the standard occurred) and the provision of appropriate post-exposure
evaluation, prophylaxis, and follow-up for those employees who experience an
"exposure incident."   The plan must include:

a. Provision for a reporting procedure that ensures that all first aid
incidents involving the presence of blood or OPIM will be reported to the
employer before the end of the work shift during which the incident occurred. 
The report must include the names of all first aid providers who rendered
assistance, regardless of whether personal protective equipment was used and
must describe the first aid incident, including time and date. The description
must include a determination of whether or not, in addition to the presence of
blood or other potentially infectious materials, an "exposure incident,” as
defined by the standard, occurred.  This determination is necessary in order to
ensure that the proper post-exposure evaluation, prophylaxis, and follow-up
procedures required by paragraph (f)(3) of the standard are made available
immediately, whenever there has been an "exposure incident" as defined by the
standard.

b. A report that lists all such first aid incidents, that is readily
available, upon request, to all employees and  to the Assistant Secretary.

c. Provision for the bloodborne pathogens training program for
designated first aiders to include the specifics of this reporting procedure.

d. Provision for the full hepatitis B vaccination series to be made
available as soon as possible, but in no event later than 24 hours, to all
unvaccinated first aid providers who have rendered assistance in any situation
involving the presence of blood or OPIM, regardless of whether or not a
specific "exposure incident," as defined by the standard, has occurred. 

e. Unless all the requirements of this de minimis policy are met,
paragraph (f)(2)(i) should be cited for failure to provide the hepatitis B vaccine.

NOTE:  For industries not covered by 1910.1030 or 1915.1030, failure to
provide appropriate evaluation of first aid incidents (including the determination
of whether an exposure incident occurred) and adequate
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follow-up of exposure incidents (including the provision of the hepatitis B
vaccine series free of charge) should be considered for a possible 5(a)(1)
citation.

9. Paragraph (f)(2)(ii).  Prevaccination screening for antibody status cannot be
required of an employee, although if an employer wishes, he/she can make it
available at no cost to employees.  An employee may decline the prescreening,
and the employer must still make the vaccination series available to the
employee.   

10. Paragraph (f)(2)(iii).  The signing of the hepatitis B vaccine declination form
by the employee, at the time the vaccination is made available, does not relieve
the employer from the requirement to provide the vaccine at a later date if the
employee so chooses.

11. Paragraph (f)(2)(iv).  Although the declination form set forth in 29 CFR
1910.1030, Appendix A, need not be reproduced verbatim, any modifications
to that language shall be made for the sole purpose of improving employee
comprehension.

The standard does not make reference to consent forms.  Medical informed
consent forms, when they are a part of  the healthcare professional's standard
medical practice, are acceptable.  However, any waiver of liability violates
paragraph f(1)(ii)(A), which requires that the vaccine be provided at no cost. 
Consent forms which require the employee to release his or her test results to
the employer violate the confidentiality requirements in paragraph (f)(5)(iii). 
Consent forms which are used by the employer for training or documentation
purposes would violate paragraph (g)(2)(vii)(I) if the hazards of the vaccine
are clearly exaggerated.

12. Paragraph (f)(2)(v).  At the time of this publication, the provision of routine
boosters of the hepatitis B vaccine is still being assessed.  There is no
requirement to provide boosters unless the USPHS recommends it at a later
date.

13. Post-Exposure Evaluation and Follow-up paragraph  (f)(3).  This
paragraph requires the employer to make immediately available a confidential
medical evaluation and follow-up to an employee reporting an exposure
incident.  
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Bloodborne pathogens are defined by the standard (see the Definitions
paragraph of this Directive), to include more than just HIV and HBV.  The
standard applies to any pathogenic microorganism present in human blood that
can cause disease in humans.  Paragraph (f)(3) is not specific to HIV and
HBV.  This paragraph requires that the employer provide post-exposure
evaluation and follow-up to employees for bloodborne pathogens,  such as
hepatitis C (HCV), as recommended by the CDC.  The current CDC
recommendation for HCV is found in Recommendations for Prevention and
Control of Hepatitis C Virus (HCV) Infection and HCV-Related Chronic
Disease, October 16, 1998/Vol. 47/No. RR-19
< http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/00055154.htm. >.

In addition, the most current HIV post-exposure follow-up recommendations
for an exposure incident  made applicable by the bloodborne pathogens
standard, at paragraph (f)(3)(iv) are found in the CDC Morbidity and Mortality
Weekly Report:  "Public Health Service Guidelines for the Management of
Health-Care Worker Exposures to HIV and Recommendations for
Postexposure Prophylaxis,”  May 15, 1998/Vol. 47/ No. RR-7. 
< http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/00052722.htm >   (See
Appendix C for the web site address) 

NOTE:  Employees who do not fall within the scope of this standard may still
experience a specific exposure incident at work that is unrelated to the
performance of their job duties. An example is “Good Samaritan” assistance,
voluntarily performed,  to an injured co-worker or a member of the public.  In
such a case, OSHA strongly encourages employers of these employees to offer
them the follow-up procedures set forth in this paragraph.

INSPECTION GUIDELINES.  The compliance officer should determine if
the employer's plan ensures immediate and confidential post-exposure and
follow-up procedures in accordance with the current CDC guidelines.  As
advised in paragraph (f)(1)(ii)(D), the compliance officer should document the
employer’s awareness of CDC guidelines.  At sites where an exposure incident
has occurred it should be determined if the procedures were properly followed
through interviews, incident report reviews, and, if necessary, medical records
reviews.
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CITATION GUIDELINES:  The word "immediately" is used in the
standard to emphasize the importance of prompt medical evaluation and
prophylaxis.  An exact time was not given in the standard because the time limit
on the  effectiveness of post-exposure prophylactic measures can vary
depending on the infection of concern.  OSHA requires the post-exposure
evaluation and follow-up to be given as soon as possible after exposure. 
Where medical practice is an issue, and the compliance officer believes that
access to care was delayed or denied or the employer was not following
accepted post-exposure procedures, the Regional Bloodborne Pathogens
Coordinator shall be contacted.  A health care professional in the Directorate of
Technical Support will be consulted if necessary. The employer must have
established a system that maintains  the confidentiality of the employee's identity
and test results.  If the employer has contracted with a clinic or other healthcare
facility to provide the follow-up programs, the confidentiality requirements must
be part of the contract.

The boundary between employer and healthcare professional may be blurred in
a medical setting in which, for example, the physician is both the employer and
the evaluating healthcare professional or where the employer's certified medical
laboratory analyzes the serological samples.  In such cases, the compliance
officer should ensure that requirements for consent and confidentiality have
been followed.  The medical information is to be confined to the medical
department and not to be discussed with or revealed to others (e.g., the
personnel department, supervisors, or other healthcare professionals who do
not need the information to comply with the standard).

The employer should be cited for violating paragraph (f)(3) provisions (except
(iv)) for not providing a confidential medical evaluation and follow-up, e.g.,
testing.  Failure to provide post-exposure prophylaxis should be cited under
(f)(3)(iv).  

14. Paragraph (f)(3)(i).  Documentation of the circumstances surrounding an
exposure incident will help the employer and the Compliance Officer determine,
for example, if PPE is being used or if training is lacking.
Percutaneous injuries are primarily associated with the following activities:
disposing of needles; administering injections; drawing blood, including use of
capillary tubes; recapping needles; and handling trash and dirty linens. 
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Following an exposure incident, such as a needlestick or other sharps injury, 
employers are required to document, at a minimum, “the route(s) of exposure,
and the circumstances under which the exposure incident occurred,” as per
paragraph (f)(3)(i).   The documentation of circumstances surrounding an
incident by the employer allows identification and correction of hazards.  To be
useful,  the documentation  must contain sufficient detail about the incident. 
There should be information about the following: engineering controls in use at
the time, work practices followed, a description of the device in use, protective
equipment or clothing that was used at the time of the exposure incident, 
location,  procedure being performed  when the incident occurred, and the
employee’s training.  Additional information might also include a comparison of
similar occurrences and recommendations to avoid future incidents, although
this information is not mandatory.  The Compliance Officer should request
copies of the employer’s documentation on exposure incidents to determine if
they are in compliance with paragraphs (c)(1)(ii)(C) and  (f)(3)(i).  

INSPECTION AND CITATION GUIDELINES.   The goal of the
employer should be to implement a method or device that prevents  exposure
incidents from recurring.  Evaluating the circumstances around an exposure
incident as required by paragraph (f)(3)(i) provides the employer with data
necessary to make effective decisions about engineering controls and work
practices that will reduce the risk of exposure.  The compliance officer should
review the documentation of incidents available in the facility.  The compliance
officer should request the Exposure Control Plan and review the procedures for
evaluating the circumstances surrounding exposure incidents.

15. Paragraph (f)(3)(ii).  This paragraph requires the employer to identify the
source individual in an exposure incident, unless this is infeasible.  The employer
must document in writing the identity of, or infeasibility of identifying, the source
individual.  Examples of when it may not be feasible to identify the source
individual include incidents of needlesticks caused by unmarked syringes left in
laundry or those involving blood samples which are not properly labeled, as
well as incidents occurring where State or local laws prohibit such identification.

16. Paragraph (f)(3)(ii)(A).  This paragraph requires testing of the source
individual's blood after consent is obtained. The employer must ask for consent
from the source individual or anyone legally authorized to give
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consent on his/her behalf.  If legally-required consent is not obtained, the
employer must establish this.  This fact should be documented in writing, unless
there is other clear evidence that consent could not be obtained.  The
compliance officer should ensure that the employer's plan includes this
provision.

For those jurisdictions that do not require consent of the individual, available
blood may be used for testing rather than redrawing a specimen.   The term "if
available" applies to blood samples that have already been drawn from the
source individual.  OSHA does not require redrawing of blood specifically for
HBV and HIV testing without the consent of the source individual.

17. Paragraph (f)(3)(ii)(C).  This paragraph does not authorize the employer to be
informed of the results of source individual or exposed employee testing. 
However, the results of the source individual's testing must be made available to
the exposed employee in accordance with applicable State and Federal laws
and regulations concerning medical privacy and confidentiality.

18. Paragraph (f)(3)(iii).  The Compliance Officer must determine if the
employer's program offers covered employees all of the listed requirements in
the event of an exposure incident. Counseling and evaluation of reported
illnesses are not dependent on the employee's electing to have baseline HBV
and HIV serological testing. 

19. Paragraph (f)(3)(iii)(A).  The consent of the employee must be obtained
before the collection and testing of his or her blood.

20. Paragraph (f)(3)(iii)(B).  This paragraph allows employees the opportunity for
future testing without the need for an immediate decision. Employees involved in
an exposure incident have at least 90 days following baseline blood collection
to decide if they wish to have their blood tested for HIV.

To the employee, HIV testing may present adverse ramifications, e.g.,
confidentiality, employment, prejudice, or lack of medical information. 
Therefore, the 90-day time frame allows for the opportunity to obtain
knowledge about baseline serologic testing after exposure incidents, and to
participate in further discussion, education or counseling.  This
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opportunity will, instead of placing a demand on the employee to make an
immediate decision, encourage employees to consent to blood collection at the
time of exposure.

Employers are required to preserve the blood the employee consented to have
drawn, if it was not tested for HIV initially, for at least the 90-day period. 
Compliance officers should check that if the employer contracts for post-
exposure follow-up, the contractor has been informed of the 90- day
requirement.

21. Paragraph (f)(3)(iv).    Employers must follow the current guidelines at the
time of exposure to determine if post-exposure prophylaxis is medically
indicated.  See paragraph (f)(3) above.  

CITATION GUIDELINES:  Failure to offer post-exposure HIV prophylaxis
under the current CDC guidelines should be cited as a violation of paragraph
(f)(3)(iv).  The guidelines leave decisions about prophylaxis up to the
healthcare professional. However, in unusual circumstances involving gross
misapplication of the CDC guidelines by the healthcare professional, the
employer may be cited.  In such cases consultation with the National office is
appropriate.

22. Information Provided to the Healthcare Professional - Paragraph (f)(4). 
This paragraph requires the employer to provide information to the healthcare
professional responsible for the employee's hepatitis B vaccination and post-
exposure incident follow-up.

INSPECTION GUIDELINES.  The Compliance officer must determine if
the employer's plan includes providing a copy of this standard to the healthcare
professional responsible for the employee's hepatitis B vaccination.  In the case
of an exposure incident, the plan must provide for the transmission of the
information required by paragraphs  (f)(4)(ii)(A)-(C) and (E) to the healthcare
professional.  The information required by paragraph (f)(4)(ii)(D) must be
provided only if available. The employer does not have a specific right to know
the actual results of the source individual's blood testing, but must ensure that
the information is provided to the evaluating healthcare professional.  If the
evaluating healthcare professional is also the employer, the information must still
be in the
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employee's record and be made available at the time of a post-exposure
incident.  All applicable laws and standards of confidentiality apply in this
situation.

23. Healthcare Professional's Written Opinion - Paragraph (f)(5).  The
employer is required to obtain a written opinion and provide it to the employee
within 15 working days of completion of the original evaluation.  Employer
access to the healthcare professional's written opinion is specifically allowed.

24. Paragraph (f)(5)(i) limits the healthcare professional's written opinion to very
specific information regarding the employee's hepatitis B vaccine status,
including indication for vaccine and whether such vaccination was initiated (i.e.,
the first shot had been given.)

25. Paragraph (f)(5)(ii) requires documentation that a post-exposure evaluation
was performed and that the exposed employee was informed of the results as
well as any medical conditions resulting from exposure which require further
evaluation and treatment.

G. Employee Information and Training - Paragraph(g).  Paragraph (g) ensures that
employees receive sufficient warning through labels, signs, and training to eliminate or
minimize their exposure to bloodborne pathogens.

1. Labels, paragraph (g)(1).  Labels must be provided on containers of
regulated waste, on refrigerators and freezers that are used to store blood or
OPIM, and on containers used to store, transport, or ship blood or OPIM. 
This requirement alerts employees to possible exposure since the nature of the
material or contents will not always be readily identifiable as blood or OPIM. 

NOTE:  The labeling requirements do not preempt either the U.S. Postal
Service labeling requirements (39 CFR Part III) or the Department of
Transportation's Hazardous Materials Regulations (49 CFR Parts 171, 180).

DOT labeling is required on some transport containers (i.e., those containing
"known infectious substances").  It is not required on all containers for which 29
CFR 1910.1030 requires the biohazard label.  Where there is an overlap
between the OSHA-mandated label and the
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DOT-required label, the DOT label will be considered acceptable on the
outside of the transport container, provided that the OSHA-mandated label
appears on any internal containers which may be present.  Containers serving
as collection receptacles within a facility must bear the OSHA label since these
are not covered by the DOT requirements.

INSPECTION AND CITATION GUIDELINES.  The Compliance Officer
should determine that the warning labels in the facility are used as required by
paragraphs (g)(1)(i)(A) through (D) and include the term "BIOHAZARD." 

2. Paragraphs (g)(1)(i)(E) through (G).  These paragraphs list exemptions from
the labeling requirements which are additional to those exemptions listed for
specimens in paragraph (d)(2)(xiii)(A) and for laundry in paragraph 
(d)(4)(iv)(A)(2).  

Blood and blood products bearing an identifying label as specified by the Food
and Drug Administration, which have been screened for HBV and HIV
antibodies and released for transfusion or other clinical uses, are exempted from
the labeling requirements.  

When blood is being drawn or laboratory procedures are being performed on
blood samples, then the individual containers housing the blood or OPIM do
not have to be labeled, provided the larger container into which they are placed
for storage, transport, shipment, or disposal (e.g., a test tube rack) is labeled.

3. Paragraph (g)(1)(i)(I).  Regulated waste that has been decontaminated by
incineration, autoclaving, or chemical means, prior to disposal is not required to
bear the BIOHAZARD warning label. Failure to ensure adequate
decontamination procedures prior to removal of the hazard label should be
cited under paragraph (g)(1)(i)(A), since the material would still be regulated
waste.

4. Information and Training - Paragraph (g)(2).  All employees with
occupational exposure must receive initial and annual training on the hazards
associated with blood and OPIM, and the protective measures to be taken to
minimize the risk of occupational exposure.  Retraining must take place when
changes in procedures or tasks occur which affect
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occupational exposure.  While the provisions for employee training are
performance oriented, with flexibility allowed to tailor the program to, for 
example, the employee's background and responsibilities, the categories of
information listed in paragraph (g)(2)(vii) must be covered, at a minimum. 
These requirements include some site-specific information.

INSPECTION GUIDELINES.  The Compliance Officer should verify that
the training is provided at the time of initial employment and at least annually
thereafter as well as whenever a change in an employee's responsibilities,
procedures, or work situation is such that an employee's occupational exposure
is affected.  "At the time of initial assignment to tasks where occupational
exposure may take place" means that employees must be trained prior to being
placed in positions where occupational exposure may occur.  The annual
retraining for these employees must be provided within one year of their original
training. This refresher training must cover topics listed in the standard to the
extent needed and must emphasize new information or procedures.  It does
need to be an exact repetition of the previous annual training. 

Part-time and temporary employees, and healthcare employees, known as "per
diem" employees, are covered and are also to be trained on company time.

The Compliance Officer should interview a representative number of employees
from  different work areas to determine that the training (including written
material, oral presentations, films, videos, computer programs, or audiotapes)
was presented in a manner that was appropriate to the employee's education,
literacy level, and language. If an employee is only proficient in a foreign
language, the trainer or an interpreter must convey the information in that
foreign language. 

5. Paragraphs (g)(2)(vii)(B) and (C).  These paragraphs require that HIV and
HBV and other bloodborne diseases be described.  The employer must convey
the idea that a number of bloodborne diseases other than HIV and HBV exist,
such as hepatitis C (HCV) and syphilis.  At the same time, the employer
need not cover such uncommon diseases as Creutzfeldt-Jakob disease unless it
is appropriate, for example, for employees working in a research facility with
that particular virus.
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HCV is the most common chronic bloodborne infection in the United States.
Persons who are chronically infected with HCV may not be aware of their
infection because they may not be clinically ill.  The infection may lead to
chronic liver disease that develops slowly, often taking two or more decades
before it is recognized.  It is important that training include information on the
transmission and symptoms of HCV. 

6. Paragraph (g)(2)(vii)(F).  This paragraph requires that training include an
explanation of the use and limitations of methods that will prevent or reduce
exposure, including appropriate engineering controls, work practices, and
personal protective equipment. 

This requirement is very important, because the development of safer
engineering controls introduces a variety of new techniques and practices to the
work environment.  Manufacturers market passive safety features, active
devices, integrated safety designs, and accessory safety devices. The Record
Summary  respondents “repeatedly” emphasized the necessity of effective
training and education whenever new engineering controls are implemented. 
Training must include instruction in any new techniques and practices.  “Hands-
on” training is particularly useful.  Employee participation in the selection of new
devices, which plays a major part in their acceptance and correct use, is
encouraged but not required.  (See above discussion in paragraphs (c)(1)(iv)
and (d)(2) on engineering and work practice controls.)   

7. Paragraph (g)(2)(vii)(J).  The word "emergency" in this paragraph refers to
blood or OPIM exposure outside the normal scope of work.  This does not
refer to hospital emergency rooms or  emergency medical technicians' work.

8. Paragraph (g)(2)(vii)(N).  This paragraph requires that there be an
opportunity for interactive questions and answers with the person conducting
the training session.  During training, it is critical that trainees have an
opportunity to ask and receive answers to questions where   material is
unfamiliar to them.  Frequently, a trainee may be unable to go further with the
training or to understand related training content until a response is received. 
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Training the employees solely by means of a film or video without the
opportunity for a discussion period would constitute a violation of this
paragraph.

Similarly, a generic computer program, even an interactive one, is not
considered appropriate unless the employer supplements such training with the
site-specific information required (e.g., the location of the exposure control plan
and the procedures to be followed if an exposure incident occurs) and a person
is accessible for interaction.  

Trainees must have direct access to a qualified trainer during training.  OSHA’s
requirement can be met if trainees have direct access to a trainer by way of a
telephone hot line.  The use of an electronic mail system to answer employee
questions is not considered direct access to a qualified trainer, unless the trainer
is available to answer e-mailed questions at the time the questions arise.

9. Paragraph (g)(2)(viii).  The person conducting the training is required to be
knowledgeable in the subject matter covered by the elements contained in the
training program as it relates to the workplace that the training will address.  In
addition to demonstrating expertise in the area of the occupational hazard of
bloodborne pathogens, the trainer must be familiar with the manner in which the
elements in the training program relate to the particular workplace.    

The Compliance Officer should verify the competency of the trainer based on
the completion of specialized courses,  degree programs, or work experience, if
he/she determines that deficiencies in training exist.

Possible trainers include a variety of healthcare professionals such as infection
control practitioners, nurse practitioners, registered nurses, occupational health
professionals,  physician's assistants, and emergency medical technicians.

Non-healthcare professionals, such as but not limited to, industrial hygienists,
epidemiologists, or professional trainers, may conduct the training provided they
are knowledgeable in the subject matter covered by the elements contained in
the training program as it relates to the workplace.  One way, but not the only
way, knowledge can be demonstrated is the fact that the person received
specialized training.  
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In some workplaces, such as dental or physicians' offices, the individual
employer may conduct the training, provided he or she is familiar with
bloodborne pathogen exposure control and the subject matter required by
paragraphs (g)(2)(vii)(A) through (N).

10. Paragraphs (g)(2)(ix)(A)-(C).  "Standard microbiological practices" as used in
these paragraphs refer to procedures outlined in "Biosafety in Microbiological
and Biomedical Laboratories." The requirement that "proficiency" be
demonstrated means that employees who are experienced laboratory workers
may not need to be retrained in accordance with these paragraphs. Education
such as a graduate degree in the study of viral diseases, or another closely
related subject area with a period of related laboratory research experience,
would also constitute "proficiency." The employer is responsible for evaluating
the employee's proficiency and for documenting the mechanism used to
determine proficiency. 

H. Recordkeeping 29 CFR 1910.1030(h).  Records are required to be kept for each
employee covered by this standard for training, as well as for medical records.

1. Medical records required by paragraph (h)(1) will be of particular importance
to the healthcare professional in determining vaccination status and
recommendation for treatment in the event of an exposure incident.  Although
the employer is required to establish and maintain medical records, he/she may
contract for the services of a healthcare professional located offsite and that
person or company may retain the records.

The requirements of 29 CFR 1910.1020 apply.  In particular, 29 CFR
1910.1020(d)(1)(i)(C) provides that the medical records of employees who
have worked for less than one (1) year need not be retained beyond the term of
employment if they are provided to the employee upon termination of
employment.   

NOTE: While paragraph (h)(1)(iii) requires that medical records are to be
kept confidential, paragraph (h)(1)(iii)(B) stipulates that disclosure is permitted
when required by this standard or other Federal, State, or local law.

INSPECTION GUIDELINES.  All medical records required to be kept by
this standard are also required to be made available to OSHA.  The
Compliance Officer must protect the confidentiality of these records.  If
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they are copied for the case file, the provisions of 29 CFR 1913.10 must be
followed.

The Compliance Officer should review the employer's recordkeeping program
to ensure that the required information is collected, and provision has been
made to ensure the confidentiality of the medical records in accordance with 29
CFR 1910.1020.  While 29 CFR 1910.1020(a) makes allowances for its
provisions being carried out on behalf of the employer, paragraph
1910.1020(b)(3) states that "each employer must ensure that the preservation
and access requirements are complied with regardless of the manner in which
the records are made or maintained."  If the employer has contracted with a
responsible third party to maintain the required records, the employer should
only be cited for deficiencies of which she/he knew or could have known with
the exercise of reasonable diligence.  

2. Paragraph (h)(2) requires accurate recordkeeping of training sessions,
including titles of the employees who attend.  The records are necessary to
assist the employer and OSHA in determining whether the training program
adequately addresses the risks involved in each job.  Additionally, this
information is helpful in tracking the relationship between exposure incidents
(e.g., needlesticks) and various jobs and the corresponding level of training.

Training records may be stored onsite where the actual documents will be easily
accessible for review.  In order to ensure that the employee training is
complete, all the components of the program required by paragraph (g)(2)(vii)
must be covered.

Training records are not considered to be confidential. Training records may be
stored onsite where the actual documents are readily accessible. They must be
retained for 3 years from the training date.

XIV. Interface With Other Standards.

A. The hazard communication standard, 29 CFR 1910.1200, applies only to the hazards
of chemicals in the workplace and does not apply to biological hazards such as
bloodborne diseases.
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B. Records concerning employee exposure to bloodborne pathogens and records about
HIV and/or HBV status are both considered employee medical records within the
meaning of 29 CFR 1910.1020.  Under 29 CFR 1913.10 (b)(4) the Compliance
Officer may review these records on site for verification of compliance with the medical
surveillance requirements.  If requested this review shall be conducted under the
observation of the medical record holder (or other employer designated healthcare
professional).   The compliance officer should not record or take offsite any information
from the medical record other than documentation of the fact of compliance or
noncompliance.  Generally, compliance/noncompliance verification requires no
additional action (i.e., in-depth review, copying, and/or removal of confidential medical
information from the worksite) on behalf of the compliance officer.  If additional or
more detailed information is required for clarification or to support a suspected
violation, the compliance officer is advised to seek a medical access order (MAO) from
the director (Medical Records Officer), Office of Occupational Medicine.  Also, when
a compliance officer anticipates (or if it is known) that there may be a problem in
gaining access to confidential medical information/medical records or the employer
denies access during the course of the inspection, the compliance officer is advised to
obtain an administrative subpoena (from the regional solicitor) in addition to the MAO
before looking at any confidential medical information or medical record.  

C. Generally, the respiratory protection standard, 29 CFR 1910.134, does not apply. 
However, placing or storing respirators in areas where they could be contaminated by
body fluids constitutes a violation of 29 CFR 1910 .134(h)(2)(i) (or 29 CFR 1910
.139(b)(6), if the respirator is used for protection against tuberculosis.)

D. The Hazardous Waste Operations and Emergency Response (HAZWOPER) standard,
29 CFR 1910.120, covers four groups of employees:  workers at uncontrolled
hazardous waste remediation sites; workers at Resource Conservation and Recovery
Act (RCRA) permitted hazardous waste treatment, storage and disposal facilities;
workers performing corrective actions involving cleanup operations at RCRA sites; and
those workers expected to respond to emergencies caused by the uncontrolled release
of a hazardous substance.

1. The definition of hazardous substance includes any biological agent or infectious
material which may cause disease or death.  There are potential scenarios
where the bloodborne and HAZWOPER standards may interface, such as:
workers involved in cleanup operations at hazardous
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waste sites involving infectious waste; workers at RCRA permitted incinerators
that burn infectious waste; workers at RCRA permitted incinerators that burn
infectious waste and that are involved in cleanup operations; and workers
responding to an emergency caused by the uncontrolled release of infectious
material, e.g., a transportation accident.

2. Employers of employees engaged in these types of activities must comply with
the requirements in  29 CFR 1910.120 as well as the bloodborne pathogens
standard.  If there is a conflict or overlap, the provision that is more protective
of employee safety and health applies.
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This directive provides guidance for enforcement of the Bloodborne Pathogens Standard.  The
agency’s application of this policy in any particular matter will, however, depend upon all relevant
circumstances.  For purposes of providing information and guidance, this directive also restates,
clarifies, or explains the provisions of the standard.  OSHA’s restatement, clarification or explanation of
the requirements of the standard does not amend the standard or create new legal duties, obligations or
defenses.
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APPENDIX A

TYPICAL COMMITTEES IN HEALTH CARE FACILITIES

The Compliance Safety and Health Officer (CSHO) may find that a health care facility has a variety of
committees involved in assuring compliance with the bloodborne pathogens standard.  Although
committees are rarely mandated by the Joint Commission on Accreditation of Healthcare Organizations
(JCAHO) and the Health Care Financing Administration (HCFA), there are certain committees which
are typically found in health care facilities.  Although the minutes or reports from these committees may
be “protected” (not available to the general public), discussions about the committees’ functions may be
useful in evaluating the facility’s processes.  Committee functions may vary and there is no prescribed
form for their structure. However, listed below are some general functions and the committees which
might be involved in those processes:

ASSURING IMPLEMENTATION OF THE EXPOSURE CONTROL PLAN:

Safety Committee/ Employee Health Committee
Typically composed of representatives from the occupational health unit, safety manager, human
resources, and employees from the various departments. The duties of this committee usually include:

• Developing and reviewing policies and procedures for safe and healthy work conditions for
employees.

• Developing and evaluating all safety and health programs, including implementation of the
Exposure Control Plan for Bloodborne Pathogens.

• Establishing and implementing procedures for workplace safety inspections.
• Establishing procedures for investigating and recording all workplace accidents, illnesses, and

fatalities.
• Assuring implementation of OSHA standards, including resource allocation.
• Making recommendations in response to exposure incidents.
• Reviewing screening and surveillance data.

Infection Control Committee
Typically composed of employee and management representatives from various departments, including
the infection control practitioner and facility epidemiologist. The duties of this committee usually include:

• Analyzing and identifying infections among patients/residents.
• Developing and evaluating infection control plans to protect the patients/residents, including the

use of universal precautions.
• Establishing policies and procedures regarding infection control, focusing on risks to

patients/residents and the general public (e.g., visitors, volunteers, etc.).
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HAZARD IDENTIFICATION (Including worksite inspections and tracking trends)

Safety Committee (see description above)

Facilities Maintenance /Hazardous Waste Committee
Typically composed of the facilities engineer and representatives from various departments. The duties of
this committee usually include:

• Developing and reviewing policies and procedures related to environmental, facility, and
hazardous waste issues.

• Coordinating with the Safety and Quality Assurance committees for investigation and recording
all workplace accidents, illnesses, and fatalities which relate to environmental and hazardous
waste issues

• Assuring compliance with applicable OSHA standards.
• Performing building inspections.

Quality Assurance/Utilization Review/Risk Management Committee
Typically composed of a Board of Directors representative, chief executive officer, director of quality
care/assurance/utilization review/risk management, and representatives from various departments. The
duties of this committee usually include:

• Ensuring the presence of overall acceptable standards of quality care for patients/residents.
• Complying with laws and regulations related to patient safety, specifically JCAHO and HCFA.
• Evaluating the utilization of health care services by patients/residents.

SELECTION, EVALUATION & RECOMMENDATIONS FOR PPE AND NEW DEVICES

Products Management Committee 
Typically composed of the safety director, the purchasing agent and representatives from various
departments. The duties of this committee typically include:

• Monitoring equipment currently in use.
• Evaluating new products being considered or already ordered.
• Providing information about equipment and products to involved employees.

Quality Care/Assurance/Utilization Review/Risk Management Committee (see description
above)

Safety Committee (See description above)
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EDUCATION/TRAINING/ORIENTATION 

Education Committee
Typically composed of a Board of Directors representative and representatives from various
departments. The duties of this committee usually include:

• Assuring delivery of education programs for both professional and non-professional employees
within the health care facility and the community, such as training with new equipment.

• Ensuring that educational presentations meet professional standards.
• Evaluating new employee orientation and on-going continuing educational programs.

Products Management Committee (see description above)

RECORDKEEPING

Safety Committee (see description above)

Quality Assurance/Utilization Review/Risk Management Committee (see description above)

Infection Control Committee (see description above)

ASSURE COMPLIANCE BY PHYSICIAN STAFF

Medical Executive Committee
Typically composed of elected officers of the medical staff, the immediate past president of the medical
staff, the chairpersons of the various medical departments, and physicians on the Board of Directors. 
The president of the hospital, vice president of medical affairs, director of nursing services and director
of quality care/assurance/utilization review/risk management serve as nonvoting members. 
The duties of this committee usually include:

• Accounting to the Board of Directors for patient/resident care. 
• Acting on reports and recommendations offered by other committees.
• Coordinating the activities of the medical staff.
• Making recommendations on medical issues.
• Recommending appointment, reappointment, and corrective action of medical staff.
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OTHER COMMITTEES WHICH THE CSHO MAY ENCOUNTER

Budget/Finance and Audit Committee
Typically composed of representatives from the Board of Directors, chief executive officer, chief
financial officer, and various departmental directors. The duties of this committee usually include:

• Monitoring the financial status of the health care facility. 

• Advising the Board of Directors concerning financial policies.  
• Reporting to the Board of Directors on the effectiveness of resource allocations. 

Ethics Committee
Typically composed of facility staff such as nurses, physicians, attorneys, hospital administrators, social
workers and clergy. May also include community members. The duties 
of this committee usually include:

• Clarifying complex ethical issues that affect the care and treatment of patients/residents
 in the health care facility.

Information Systems Committee
Typically composed of the director of information systems and representatives from the various
departments. The duties of this committee usually include:

• Evaluating and recommending clinical computer systems.
• Providing training on clinical computer systems.
• Responding to requests for assistance with computer applications.

Pharmacy and Therapeutics Committee
Typically composed of the director of pharmacy, a nursing representative, the infection control
practitioner, a dietician, and a physician. The duties of this committee usually include:

• Developing policies and procedures concerning drugs used in the facility.
• Establishing standards concerning the use of investigational drugs.
• Recommending drugs to be made available at the facility (“formulary”), including vaccines.
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APPENDIX  B

ENGINEERING CONTROL EVALUATION FORMS

The following pages contain sample forms that may be used in evaluating safer engineering controls.
These forms are only applicable to certain groups of devices. Safer engineering controls are not limited
to the devices contained in the following pages. None of these forms are specifically required by the
bloodborne pathogens standard, but they may be useful as guidance documents. Employers are
responsible for setting the evaluation criteria for the devices used in their facilities in accordance with the
standard.

Sample Forms:

NIOSH

Questionnaire for Evaluating Sharps Disposal Container Performance

ECRI©

ECRI’s Needlestick-Prevention Device Evaluation Form

NPD Cost Calculation Worksheet

Training for Development of Innovative Control Technologies Project (TDICT)©
SAFETY FEATURE EVALUATION FORMS

SAFETY SYRINGES

I.V. ACCESS DEVICES

SHARPS DISPOSAL CONTAINERS

I.V. CONNECTORS

VACUUM TUBE BLOOD COLLECTION SYSTEMS

E. R. SHARPS DISPOSAL CONTAINERS                   

SAFETY DENTAL SYRINGES

HOME USE SHARPS DISPOSAL CONTAINER
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QUESTIONNAIRE FOR EVALUATING SHARPS
DISPOSAL CONTAINER PERFORMANCE

INSTRUCTIONS: Product evaluators should inspect and operate containers to be evaluated in side-by-side
comparisons.  Representative sharps (syringes, IV sets, blades, biopsy needles, pipettes, etc.) should be used to test
candidate products. Actual use conditions should be simulated, if possible. Prior to inserting test sharps, attempt to
reopen sealed containers and attempt to spill or remove contents from unsealed containers if this is a functional
requirement. Evaluation facilitators should provide product manufacturer literature and visual instructions and should
demonstrate proper operation of each of the containers. Use of this guideline requires knowledge that the
ideal product may not exist and that this evaluation tool was based on common product designs available at the time.

 PLEASE CIRCLE YOUR RESPONSE

FUNCTIONALITY
agree . . . . . disagree

Container is stable when placed on horizontal surface and when used as described in the
  product labeling for use in trays, holders, or enclosures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Container provides for puncture, leak, and impact resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Container, labels, warning devices, and brackets are durable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Container is autoclavable, if necessary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Container is available in various sizes and capacities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Container is available with auxiliary safety features (e.g., restricted access to sharps
  in the container), if required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Closure mechanism will not allow needlestick injury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Closure mechanism provides secure seal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Design minimizes needle-tip flipback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Design promotes clinical performance (e.g., will not compromise sterile field
  or increase injury or infection control hazards) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Design resists easy reopening after sealing for final disposal or autoclaving . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Inlet design defeats waste removal when open . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Inlet design prevents spillage of contents (physical or liquid) while sharps disposal
  container is in use in the intended upright position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Containers designed to be reopenable have removable lids design with tight closure
  that facilitates ease of removal with grip safety and comfort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Mounting brackets are rugged and designed for ease of service and decontamination . . . . . . . . . . . . 1      2      3      4      5

ACCESSIBILITY
agree . . . . . disagree

Container available in various opening sizes and shapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Containers are supplied in sufficient quantity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Container has an entanglement-free opening/access way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Container opening/access way and current fill status visible to user prior to
  placing sharps into container . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Internal design/molding of container does not impede ease of use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Handles, if present, located above full-fill level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Handles, if present, facilitate safe vertical transport and are located away from
  opening/access way and potentially soiled surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Fixed locations place container within arm's reach of point of waste generation . . . . . . . . . . . . . . . . . 1      2      3      4      5
Fixed locations allow for installation of the container below horizontal vision level . . . . . . . . . . . . . . 1      2      3      4      5
If necessary, in high patient or visitor traffic areas, container should provide for
  security against tampering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
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VISIBILITY
agree . . . . . disagree

Color or warning label implies danger. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
A warning indicator (i.e., color or warning label) is readily visible to the user 
  prior to user placing sharps into container . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Overfill level provided and current fill status is readily visible to the user 
  prior to use placing sharps into container . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Sharps disposal container complies with OSHA requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Disposal opening/access way is visible prior to user placing sharps into container . . . . . . . . . . . . . . 1      2      3      4      5
Security, mounting, aesthetic, and safety features do not distort visibility of the
  opening/access way or fill status indicator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5

ACCOMMODATION
agree . . . . . disagree

No sharp edges in construction or materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Safety features do not impede free access . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Promotes patient and user satisfaction (i.e., aesthetic to extent possible) . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Is simple to operate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Any emissions from final disposal comply with pollution regulations . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Easy to assemble, if required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Components of containers that require assembly are easy to store prior to use . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Use allows onehanded disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Product available in special designs for environments with specific needs 
  (e.g., laboratories, emergency rooms, emergency medical services, pediatrics,
  correctional facilities) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Mounting system durable, secure, safe, cleanable, and, where appropriate, lockable . . . . . . . . . . . . . 1      2      3      4      5
Mounting systems allow height adjustments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Design promotes task confidence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5
Cost effectiveness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1      2      3      4      5

OTHER COMMENTS

What design or performance requirements are missing from the product you evaluated that are really needed to
safely or more comfortably conduct your job or sharps related task?

  

Additional Evaluator Concerns and Comments:

This product selection questionnaire was developed by the Centers for Disease Control and Prevention’s National Institute for
Occupational Safety and Health in conjunction with NIOSH Educational Resource Centers; The Johns Hopkins University, Baltimore;
the University of Texas, Houston; the University of California, Berkeley; and the Mount Sinai School of Medicine, New York City.
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ECRI’s Needlestick-Prevention Device Evaluation Form

  Device :                                                                                                                                                                                   

  Supplies/Trade Name                                                                                                                                                          

  Applications :                                                                                                                                                                         

  Reviewer:                                                                                                                          Date:                                            

      For each question circle the appropriate response for the needlestick-prevention (NPD) device being evaluated.

   Healthcare Worker Safety

    1. A.  Does the NPD prevent needlesticks during use (i.e., before disposal)? . . . . . . . . . . . . . . . . . . . . . . . . Yes      No

B.  Does it do so after use(i.e., does the safety mechanism remain activated through disposal
      of the NPD)? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes      No

    2. A.  Does NPD provide protection one of the following ways: Either intrinsically or automatically? 
      (Answer “No” if a specific action by the user is required to activate the safety mechanism.) . . . . . . . Yes      No

      B.  If  “No,” is the mechanism activated in one of the following ways: either by one-handed technique
      or by a two-handed technique accomplished as part of the usual procedure? . . . . . . . . . . . . . . . . . . Yes      No

    3. During the use of NPD do user’s hands remain behind the needle until activation of the
safety mechanism is complete? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes      No

    4. Is the safety mechanism reliable when activated properly? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes      No

    5. Does the NPD minimize the risk of user exposure to the patient’s blood? . . . . . . . . . . . . . . . . . . . . . . . . . . Yes      No

   Patient Safety and Comfort

    6. Does the NPD minimize the risk of infection to the patient ( e.g., through cross-contamination)? . . . . . . . Yes      No

    7. Can the NPD be used without causing more patient discomfort than a conventional device? . . . . . . . . . . Yes      No

    8. For IV NPDs : Does the NPD attach comfortably ( i.e., without causing patient discomfort at the 
catheter port or IV tubing? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes      No

   Ease of use and Training

    9. Is NPD Operation obvious? That is can the device be used properly without extensive training? . . . . . . . Yes      No

   10. Can the NPD be used by a left-handed person as easily as by a right handed person? . . . . . . . . . . . . . . Yes      No

   11. Is the technique required for using the NPD the same as that for using a conventional  device? . . . . . . . . Yes      No

   12. Is it easy to identify the type and size of the product from the packaging? . . . . . . . . . . . . . . . . . . . . . . . . . Yes      No

   13. For intravenous (IV) catheters and blood collection needle sets : Does the NPD provide a
visible blood flashback during initial insertion? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes      No

   14. Please rate the ease of using this NPD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Exc.    Good    Fair    Poor

   15. Please rate the quality of the in-service training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Exc.    Good    Fair    Poor

  Compatibility

   16. Is the NPD compatible with devices ( e.g., blood collection tubes) from a variety of suppliers? . . . . . . . . . Yes       No

   17. For IV NPDs:  

A. Is the NPD compatible with intralipid solutions? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes      No

B. Does the NPD attach securely at the catheter port? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes      No

C. Doe the NPD attach securely or lock at a Y-site ( e.g. for piggybacking)? . . . . . . . . . . . . . . . . . . . . . . . Yes      No

   18. Is the NPD easy to dispose of in sharps containers of all sizes (if required)? . . . . . . . . . . . . . . . . . . . . . . Yes      No

   19 Does using the NPD instead of a conventional device result in only a modest (if any) increase in sharps 
container waste volume? ( Answer “No” if the NPD will increase waste volume significantly.) . . . . . . . . Yes      No

   Overall 

   20 Would you recommend using this device? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes       No

   Comments (e.g., describe problems, list incompatibilities)

 Source: Reprinted with permission of ECRI, Plymouth Meeting, Pennsylvania   © 1998 ECRI
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NPD Cost Calculation Worksheet*

WORKSHEET SAMPLE  DATA

PROTECTIVE SYSTEM Protective blood collection tube holder

   NPD (supplier/trade name) XYZ Medical Pro Hold

A.   Price per device A= $ A= $4.00

B.   Uses per year B= B= 130,000

C.   Uses per device C= C= 300

D.   Quantity used per year (B ÷ C) D= D= 433

E.   NPD cost per year (A × D) E= $ E= $ 1,732

   Additional component XYZ Medical ProHold Companion 1 Qt Sharps Container

F.   Price per device F= $ F= $3.50

G.   Uses per year G= G= Dispose of 130,000 needles

H.   Uses per device H= H= NA (see next entry)

I.   Quantity used per year (G ÷ H) I= I= 32**

J.   Additional component cost per year (F × I) J= $ J= $112

K. Annual protective system cost (E ÷ J) K= $ K= $1,844

CONVENTIONAL SYSTEM Blood collection tube holder

   Conventional device XYZ Medical Tube Holder 

L..  Price per device L= $ L= $0.15

M.   Uses per year M= M= 130,000

N.   Uses per device N= N= 300

O.   Quantity used per year (M ÷ N) O= O= 433

P.   Conventional device cost per year (L × O) P= $ P= $65

   Additional component Conventional 1qt sharps container

Q.   Price per device Q= $ Q= $2.13

R.   Uses per year R= R= Dispose of 130,000 needles

S.   Uses per device S= S= NA (see next entry)

T.   Quantity used per year ® ÷ S) T= T= 32**

U.   Additional component cost per year (Q × T) U= $ U= $68.16

V. Annual conventional system cost (P + U) V= $ V= $133.16

RELATED DISPOSAL COSTS

    Additional sharps containers

W. Disposal volume of each NPD W= W= 14 cm3 (tube holder only)

X. Disposal volume of each conventional device X= X= 12 cm3 (tube holder only) 

Y. Sharps container volume Y= Y= 1 qt ( = 943cm3)

Z. Number of additional sharps containers per year  ([{W × Z= 1 (assumes 100% packing efficiency) 

AA.  Price per sharps container AA= $ AA= $3.50

AB. Annual additional sharps containers cost (Z ×AA) AB= $ AB= $3.50

AC.  Other additional disposal costs AC= $ AC= None

AD. Total annual increase in disposal costs (AB + AC) AD= $ AD= $3.50

NSI COST

AE. Number of NSIs per year with conventional device AE= AE= 6

AF. Projected NSIs per year with NPD (50% × AE) AF= AF= 3

AG. Cost of each NSI AG= $ AG= $540

AH. Annual NSI cost savings (AG × [AE - AF]) AH= $ AH= $1,620

AI. MISCELLANEOUS COSTS AI= $ AI= None

AJ. NET PROTECTIVE SYSTEM COSTS (K+AD+AI -AH) AJ= $ AJ= $227.50

AK. ANNUAL INCREASE IN EXPENDITURES (AJ - V) AK= $ Annual increase in expenditures: $94.34
*The figures obtained by completing this worksheet should be used for comparison purposes only.  These figures will not reflect the actual costs and cost savings- associated with implementing the
alternative under consideration, and they cannot reflect the true value of using an NPD in terms of staff safety and the economic impact on NSIs that result in seroconversion.
**Calculated by multiplying the estimated volume of one needle (0.23 cm3) by the number of needles per year (130,000) and then dividing by the volume of one sharps container (1 qt = 943 cm3). Note that
this analysis assume 100% packing efficiency.

  Source:   Reprinted with permission of ECRI, Plymouth Meeting, Pennsylvania  © 1998 ECRI
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       GUIDELINES FOR THE USE OF
       SAFETY FEATURE EVALUATION SHEETS

Coordinators:

Determine which products are to be evaluated and provide at least four or more
test samples for each individual evaluating the product. (Each evaluator should
have enough samples to disassemble and examine the design thoroughly.)

Set up a testing station for each type of device which allows testers to evaluate
products in a simulated patient procedure. Provide training dummies (injection
pads, oranges, etc.) as necessary.

Provide visual instructions and demonstrate proper use of each device.

Review the instructions and rating system with each evaluator.

Encourage each evaluator to comment on the sheets and prioritize the questions at
the end of the evaluation. This will provide a useful decision making tool and will
help alert you to specific areas of concern which may not have been covered by the
questionnaire.

Evaluators:

Re-enact all steps of intended or possible procedures performed with the device
being tested.

Attempt to misuse the device and circumvent or disable the safety feature.

Answer each question, including the short answer section at the end. If you do not
understand a question, please write comments directly on the sheets.

NOTE:  Certain assumptions have been made in the development of these forms based
on information about currently available products. We recognize the likelihood that
the ideal product may not exist.  TDICT welcomes your comments on the use of these
tools.

Source: Reprinted with permission of Training for Development of Innovative Control Technology Project
June Fisher, M.D.

© June1993, revised August 1998
Trauma Foundation, Bldg #1, Room #300

San Francisco General Hospital
1001 Potrero Avenue

San Francisco, CA 94110
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SAFETY FEATURE EVALUATION FORM 

SAFETY SYRINGES
   

Date:                   Department:                                                     Occupation:                                   
Product:                                                                  Number of times used:                                    

Please circle the most appropriate answer for each question. Not applicable (N/A) may be used if the
question does not apply to this particular product.

agree............disagree

DURING USE:

1. The safety feature can be activated using a one-handed technique . . . . . . . . . . . . . . . . . 1 2 3 4 5  N/A
2. The safety feature does not obstruct vision of the tip of the sharp . . . . . . . . . . . . . . . . . 1 2 3 4 5  N/A

3. Use of this product requires you to use the safety feature . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5  N/A
4. This product does not require more time to use than a non-safety device . . . . . . . . . . . . 1 2 3 4 5  N/A
5. The safety feature works well with a wide variety of hand sizes . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5  N/A

6. The device is easy to handle while wearing gloves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5  N/A
7. This device does not interfere with uses that do not require a needle . . . . . . . . . . . . . . . 1 2 3 4 5  N/A
8. This device offers a good view of any aspirated fluid . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5  N/A
9. This device will work with all required syringe and needle sizes . . . . . . . . . . . . . . . . . . . 1 2 3 4 5  N/A

10.This device provides a better alternative to traditional recapping . . . . . . . . . . . . . . . . . . . 1 2 3 4 5  N/A

AFTER USE:
11. There is a clear and unmistakable change (audible or visible) that occurs

       when the safety feature is activated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5  N/A
12. The safety feature operates reliably . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5  N/A
13. The exposed sharp is permanently blunted or covered after use and prior to disposal . . . 1 2 3 4 5  N/A

14. This device is no more difficult to process after use than non-safety devices . . . . . . . . . 1 2 3 4 5  N/A

TRAINING:
15. The user does not need extensive training for correct operation . . . . . . . . . . . . . . . . . . 1 2 3 4 5  N/A

16. The design of the device suggests proper use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5  N/A
17.  It is not easy to skip a crucial step in proper use of the device . . . . . . . . . . . . . . . . . . 1 2 3 4 5  N/A

Of the above questions, which three are the most important to your safety when using this product?

Are there other questions which you feel should be asked regarding the safety/utility of this product?
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Source: Reprinted with permission of Training for Development of Innovative Control Technology Project
June Fisher, M.D.

© June1993, revised August 1998
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SAFETY FEATURE EVALUATION FORM                                        

I.V. ACCESS DEVICES

Date:                        Department:                                               Occupation:                                         

Product:                                                                Number of times used:                                              

Please circle the most appropriate answer for each question. Not applicable (N/A) may be used if the
question does not apply to this particular product.

agree............disagree

1.  The safety feature can be activated using a one-handed technique . . . . . . . . . . . . . . 1  2  3  4  5  N/A
2.  The safety feature does not interfere with normal use of this product . . . . . . . . . . . . . 1  2  3  4  5  N/A
3.  Use of this product requires you to use the safety feature . . . . . . . . . . . . . . . . . . . . . 1  2  3  4  5  N/A
4.  This product does not require more time to use than a non-safety device . . . . . . . . . 1  2  3  4  5  N/A

5.  The safety feature works well with a wide variety of hand sizes . . . . . . . . . . . . . . . . . 1  2  3  4  5  N/A
6.  The device allows for rapid visualization of flashback in the catheter or chamber . . . . . 1  2  3  4  5  N/A
7.  Use of this product does not increase the number of sticks to the patient . . . . . . . . . 1  2  3  4  5  N/A

8.  The product stops the flow of blood after the needle is removed from the catheter
     (or after the butterfly is inserted) and just prior to line connections or hep-lock 
      capping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1  2  3  4  5  N/A
9.   A clear and unmistakable change (either audible or visible) occurs when the

      safety feature is activated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1  2  3  4  5  N/A
10. The safety feature operates reliably . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1  2  3  4  5  N/A
11. The exposed sharp is blunted or covered after use and prior to disposal . . . . . . . . . . 1  2  3  4  5  N/A

12. The product does not need extensive training to be operated correctly . . . . . . . . . . . 1  2  3  4  5  N/A

Of the above questions, which three are the most important to your safety when using this product?

Are there other questions which you feel should be asked regarding the safety/utility of this product?

Source: Reprinted with permission of Training for Development of Innovative Control Technology Project
June Fisher, M.D.

© June1993, revised August 1998



B-11

SAFETY FEATURE EVALUATION FORM                                          

SHARPS DISPOSAL CONTAINERS

Date:                          Department:                                        Occupation:                                               

        

Product:                                                                                   Number of times used:                            

    

Please circle the most appropriate answer for each question. Not applicable (N/A) may be used if the

question does not apply to this particular product.

agree............disagree

1.   The container's shape, its markings, or its color, imply danger . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

2.   The implied warning of danger can be seen from the angle at which people 
       commonly view it (very short people, people in wheel chairs, children, etc) . . . . . . . . . . . 1 2 3 4 5 N/A
3.   The implied warning can be universally understood by visitors, children, and patients . . . . 1 2 3 4 5 N/A
4.   The container's purpose is self-explanatory and easily understood by a worker

      who may be pressed for time or unfamiliar with the hospital setting . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
5.   The container can accept sharps from any direction desired . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
6.   The container can accept all sizes and shapes of sharps . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

7.   The container allows single handed operation. (Only the hand holding the
      sharp should be near the container opening) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
8.   It is difficult to reach in and remove a sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
9.   Sharps can go into the container without getting caught on the opening . . . . . . . . . . . . . 1 2 3 4 5 N/A

10. Sharps can go into the container without getting caught on any molded
      shapes in the interior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
11. The container is puncture resistant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
12. When the container is dropped or turned upside down (even before it is

       permanently closed) sharps stay inside . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
13. The user can determine easily, from various viewing angles, when the 
      container is full . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

14. When the container is to be used free-standing (no mounting bracket), it is stable
      and unlikely to tip over . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
15. It is safe to close the container. (Sharps should not protrude into the path of
      hands attempting to close the container) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

16. The container closes securely. (e.g. if the closure requires glue, it may not
      work if the surfaces are soiled or wet.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
17. The product has handles which allow you to safely transport a full container . . . . . . . . . . 1 2 3 4 5 N/A

18. The product does not require extensive training to operate correctly . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

Of the above questions, which three are the most important to your safety when using this product?

Are there other questions which you feel should be asked regarding the safety/utility of this product?
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Source: Reprinted with permission of Training for Development of Innovative Control Technology Project
June Fisher, M.D.

© June1993, revised August 
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SAFETY FEATURE EVALUATION FORM                                              

I.V. CONNECTORS

Date:                         Department:                                           Occupation:                                             
       

Product:                                                                                    Number of times used:                           
       

Please circle the most appropriate answer for each question. Not applicable (N/A) may be used if the
question does not apply to this particular product.

agree..........disagree

1.  Use of this connector eliminates the need for exposed needles in connections . . . . . . . . . 1 2 3 4 5 N/A
2.  The safety feature does not interfere with normal use of this product . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
3.  Use of this product requires you to use the safety feature . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
4.  This product does not require more time to use than a non-safety device . . . . . . . . . . . . 1 2 3 4 5 N/A

5.  The safety feature works well with a wide variety of hand sizes . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
6.  The safety feature allows you to collect blood directly into a vacuum tube,
     eliminating the need for needles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

7.  The connector can be secured (locked) to Y-sites, hep-locks, and central lines . . . . . . . . 1 2 3 4 5 N/A
8.  A clear and unmistakable change (either audible or visible) occurs when the
     safety feature is activated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
9.  The safety feature operates reliably . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

10.The exposed sharp is blunted or covered after use and prior to disposal . . . . . . . . . . . . . . 1 2 3 4 5 N/A
11.The product does not need extensive training to be operated correctly . . . . . . . . . . . . . . 1 2 3 4 5 N/A

Of the above questions, which three are the most important to your safety when using this product?

Are there other questions which you feel should be asked regarding the safety/utility of this product?
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SAFETY FEATURE EVALUATION FORM                                                   

VACUUM TUBE BLOOD COLLECTION SYSTEMS

Date:                 Department:                                                       Occupation:                                         

  

Product:                                                                                   Number of times used:                           

Please circle the most appropriate answer for each question. Not applicable (N/A) may be used if the
question does not apply to this particular product.

agree............disagree

1.   The safety feature can be activated using a one-handed technique . . . . . . . . . . . . . . 1  2  3  4  5  N/A

2.   The safety feature does not interfere with normal use of this product . . . . . . . . . . . . 1  2  3  4  5  N/A
3.   Use of this product requires you to use the safety feature . . . . . . . . . . . . . . . . . . . . 1  2  3  4  5  N/A
4.   This product does not require more time to use than a non-safety device . . . . . . . . . 1  2  3  4  5  N/A

5.   The safety feature works well with a wide variety of hand sizes . . . . . . . . . . . . . . . . . 1  2  3  4  5  N/A
6.   The safety feature works with a butterfly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1  2  3  4  5  N/A
7.   A clear and unmistakable change (either audible or visible) occurs when the
       safety feature is activated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1  2  3  4  5  N/A

8.   The safety feature operates reliably . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1  2  3  4  5  N/A
9.   The exposed sharp is blunted or covered after use and prior to disposal . . . . . . . . . . 1  2  3  4  5  N/A
10. The inner vacuum tube needle (rubber sleeved needle) does not present a
       danger of exposure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1  2  3  4  5  N/A

11. The product does not need extensive training to be operated correctly . . . . . . . . . . . 1  2  3  4  5  N/A

Of the above questions, which three are the most important to your safety when using this product?

Are there other questions which you feel should be asked regarding the safety/utility of this product?
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SAFETY FEATURE EVALUATION FORM

E. R. SHARPS DISPOSAL CONTAINERS                   

Date:                            Department:                                                 Occupation:                                    
        
 
Product:                                                                                       Number of times used:                        
       

Please circle the most appropriate answer for each question. Not applicable (N/A) may be used if the
question does not apply to this particular product.

agree............disagree

1.  The container's shape, its markings, or its color, imply danger which can be                     

      understood by visitors, children, and patients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
2.  The implied warning of danger can be seen from the angle at which people
     commonly view it. (very short people, people in wheel chairs, children, etc) . . . . . . . . . . . 1 2 3 4 5 N/A
3.  The container can be placed in a location that is easily accessible during

      emergency procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
4.  The container's purpose is self-explanatory and easily understood by a worker
      who may be pressed for time or unfamiliar with the hospital setting . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

5.   The container can accept sharps from any direction desired . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
6.   The container can accept all sizes and shapes of sharps . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
7.   The container is temporarily closable, and will not spill contents (even after
      being dropped down a flight of stairs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

8.  The container allows single handed operation. (Only the hand holding the sharp
      should be near the container opening) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
9.   It is difficult to reach in and remove a sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
10. Sharps can go into the container without getting caught on the opening or any

      molded shapes in the interior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
11. The container can be placed within arm's reach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
12. The container is puncture resistant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

13. When the container is dropped or turned upside down (even before it is permanently
       closed) sharps stay inside . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
14. The user can determine easily, from various viewing angles, when the container is full . . . 1 2 3 4 5 N/A
15. When the container is to be used free-standing (no mounting bracket), it is stable

      and unlikely to tip over . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
16. The container is large enough to accept all sizes and shapes of sharps, including
       50 ml preloaded syringes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

17. It is safe to close the container. (Sharps should not protrude into the path of hands
      attempting to close the container) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
18. The container closes securely under all circumstances . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
19. The product has handles which allow you to safely transport a full container . . . . . . . . . . 1 2 3 4 5 N/A

20. The product does not require extensive training to operate correctly . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

Of the above questions, which three are the most important to your safety when using this product?

Are there other questions which you feel should be asked regarding the safety/ utility of this product?
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SAFETY FEATURE EVALUATION FORM                                                 

SAFETY DENTAL SYRINGES

Date:                         Department:                                           Occupation:                                             
       

Product:                                                                                 Number of times used:                              
       

Please circle the most appropriate answer for each question. Not applicable (N/A) may be used if the
question does not apply to this particular product.

agree............disagree

1.   The safety feature can be activated using a one-handed technique . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
2.   The safety feature does not obstruct vision of the tip of the sharp and the
       intraoral injection site. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
3.   Use of this product requires you to use the safety feature . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

4.   This product does not require more time to use than a non-safety device . . . . . . . . . . . . 1 2 3 4 5 N/A
5.   The safety feature works well with a wide variety of hand sizes . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
6.   The device is easy to handle while wearing gloves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
7.   The device is easy to handle when wet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

8.   This device accepts standard anesthetic carpules and does not hinder carpule
       changing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
9.   The safety feature does not restrict visibility of carpule contents intraorally . . . . . . . . . . . 1 2 3 4 5 N/A

10. This device accepts standard dental needles of all common lengths and gauges,
       and does not interfere with needle changing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
11. The device provides a better alternative to traditional recapping . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
12.  Sterilization of this device is as easy as a standard dental syringe . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

13.  For syringes with integral needles only: The needle on this syringe will not break
       while bending and repositioning in the tissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
14. This device is no more difficult to break down after use for sterilization than a

      standard dental syringe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
15. The safety feature operates reliably . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
16. The exposed sharp is permanently blunted or covered after use and prior to
      disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

17. There is a clear and unmistakable change (either visible or audible) that occurs
      when the safety feature is activated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
18. The user does not need extensive training to operate the product correctly . . . . . . . . . . . 1 2 3 4 5 N/A

19. The design of the device allows for easy removal of the needle from the syringe . . . . . . . . 1 2 3 4 5 N/A
20. The design of the device allows for easy removal of the carpule from the syringe . . . . . . . 1 2 3 4 5 N/A
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SAFETY FEATURE EVALUATION FORM                                               

HOME USE SHARPS DISPOSAL CONTAINER

Date:                                 Department:                                                   Occupation:                             
       
  
Product:                                                                              Number of times used:                                 
       

Please circle the most appropriate answer for each question. Not applicable (N/A) may be used if the
question does not apply to this particular product.

agree............disagree

The container is puncture resistant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
The container is stable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
There is a handle which is robust, comfortable to carry, and compact . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
The container allows single handed use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

The user can access the container from any direction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
It is possible to drop sharps into the container vertically . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
Minimal or no force is required to put sharps into the container . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

The container opens and closes easily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
Container closure maintains integrity after repeated use . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
The box accommodates a range of sharps, including 12 cc syringe, butterfly,

and lancet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

The size of the container is appropriate to its use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
No one (including a child) can access the contents of the container to retrieve a

sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

Needles/tubing do not get caught on the opening or interior shape . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
There is a temporary lock for transport which is secure but reversible . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
There is a permanent lock for final disposal which is not reversible . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
There is an absorbent lining to collect excess fluid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

The user can determine the fill level visually . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
There is a signal when the box is 2/3 full . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
The container is appropriately labeled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
Biohazard of container contents is apparent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

The box is not threatening to patients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A
Use of this container in no way compromises infection control practices . . . . . . . . . . . . . . . . 1 2 3 4 5 N/A

Of the above questions, which three are the most important to your safety when using this product?

Are there other questions which you feel should be asked regarding the safety/ utility of this product?
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APPENDIX  C

 WEB SITE RESOURCE LIST

Effective Engineering Controls
CDC Guidelines and Recommendations
Vaccine Safety

NOTE: This appendix contains web sites that can be used for the purposes of information and
research. The examples of effective engineering controls in this appendix do not include all those on the
market, but are simply representative of the devices available. OSHA does not approve, endorse,
register, or certify any medical devices. Inclusion in this list does not indicate OSHA approval,
endorsement, registration, or certification. The final determination of compliance with OSHA’s
standards takes into account all factors pertaining to the use of such devices at a particular worksite.

Effective Engineering Controls

ECRI
Available: < http://healthcare.ecri.org/site/whatsnew/press.releases/980724hdneedle.html >
ECRI, designated as an Evidence-based Practice Center by the Agency for Health Care Policy and
Research, is a nonprofit international health services research organization. This web site discusses the
June 1998 issue of ECRI’s Health Devices, which evaluated 19 needlestick-prevention devices ,and
provides information on how to obtain this document. 

Food and Drug Administration (FDA) Safety Alert: Needlestick and Other Risks from
Hypodermic Needles on Secondary IV Administration Sets - Piggyback and Intermittent IV 
Available: < http://www.fda.gov/cdrh/safety.html >.
Warns of the risk of needlestick injuries from the use of hypodermic needles as a connection between
two pieces of intravenous (IV) equipment. Describes characteristics of devices which have the potential
to decrease the risk of needlestick injuries.

International Health Care Worker Safety Center, University of Virginia
Available: < http://www.people.virginia.edu/~epinet/products.html >
Features a list of safety devices with manufacturers and specific product names.



C-2

National Institute for Occupational Safety and Health (NIOSH) Sharps Disposal Containers
Available: < http://www.cdc.gov/niosh/sharps1.html >
Features information on selecting, evaluating, and using sharps disposal containers.

Occupational Safety and Health Administration (OSHA) Glass Capillary Tubes: Joint Safety
Advisory About Potential Risks
Available: < http://www.osha-slc.gov/OshDoc/Interp_data/I19990222.html >
Describes safer alternatives to conventional glass capillary tubes.

Occupational Safety and Health Administration (OSHA) Needlestick Injuries
Available: http://www.osha-slc.gov/SLTC/needlestick/index.html
Features recent news, recognition, evaluation, controls, compliance, and links to information on 
effective engineering controls.

Safety Sharp Device Contracts
Available: http://www.va.gov/vasafety/osh-issues/needlesafety/safetysharpcontracts.htm
Features safety sharp devices on contract with the US Department of Veterans Affairs (VA).

SHARPS Injury Control Program
Available: http.//www.ohb.org/sharps.htm
Established by Senate Bill 2005 to study sharps injuries in hospitals, skilled nursing facilities, and home
health agencies in California. Features a Beta version of Safety Enhanced Device Database Listing by
Manufacturer.

Training for Development of Innovative Control Technologies (TDICT) Project
Available:http://www.tdict.org/criteria.html
Features “Safety Feature Evaluation Forms” for specific devices.

US DEPARTMENT OF HEALTH & HUMAN SERVICES (HHS):CENTERS FOR
DISEASE CONTROL AND PREVENTION (CDC) GUIDELINES AND
RECOMMENDATIONS

CDC Prevention Guidelines Database
Available: <  http://aepo-xdv-www.epo.cdc.gov/wonder/PrevGuid/PrevGuid.htm > 
Provides access to the CDC Prevention Guidelines Database, which is a compilation of all of the official
guidelines and recommendations published by the CDC for the prevention of diseases, disabilities, and
injuries. Information on how to find a specific CDC Prevention Guideline. 
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Morbidity and Mortality Weekly Report (MMWR)
Available: < http://www2.cdc.gov/mmwr/mmwr.html >
Provides access to the MMWR, a series which is prepared by the CDC. Contains comprehensive
information on policy statements for prevention and treatment that are within the CDC’s scope of
responsibility, for example, recommendations from the Advisory Committee on Immunization Practices
(ACIP).

The following are CDC guidelines and recommendations on HIV, Hepatitis B, and Hepatitis C:

Guideline for infection control in health care personnel, 1998.
Available: < http://www.cdc.gov/ncidod/hip/GUIDE/InfectControl98.pdf >

Recommendations for Prevention and Control of Hepatitis C Virus (HCV) Infection and HCV-
Related Chronic Disease. Publication date 10/16/1998. 
Available: < http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/00055154.htm >

Public Health Service Guidelines for the Management of Health-Care Worker Exposures to HIV
and Recommendations for Postexposure Prophylaxis. Publication date 05/15/1998. 
Available: < http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/00052722.htm >

Appendix - First-Line Drugs for HIV Postexposure Prophylaxis (PEP). Publication date
05/15/1998.
Available: < http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/00052801.htm >

Immunization of Health-Care Workers: Recommendations of the Advisory Committee on
Immunization Practices (ACIP) and the Hospital Infection Control Practices Advisory
Committee (HICPAC). Publication date 12/26/1997.
(Provides recommendations for Hepatitis B).
Available: < http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/00050577.htm >

VACCINE SAFETY

Centers for Disease Control and Prevention (CDC)
Available: < http://www.cdc.gov/nip/vacsafe/ >
The National Immunization Program (NIP) of the CDC features information on vaccine safety.
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Food and Drug Administration (FDA)
Available: < http://www.fda.gov/fdac/features/095_vacc.html > and 
< http://www.fda.gov/cber/vaers/vaers.htm >
The first site features information on how the FDA ensures vaccine safety. The second site
features information on the Vaccine Adverse Event Reporting System (VAERS), a cooperative
program for vaccine safety of the FDA and CDC.

Immunization Action Coalition (IAC)
Available: < http://www.immunize.org/ >
The IAC is a nonprofit organization working to increase immunization rates and prevent disease.
Features Vaccine Information Statements, free print materials, and other hepatitis and immunization
sites.

Infectious Diseases Society of America (IDSA) 
Available: < http://www.idsociety.org/vaccine/index.html >
The Vaccine Initiative is a project of the IDSA and the Pediatric Infectious Diseases Society. Features
information on vaccination and vaccination-related issues.

Institute for Vaccine Safety, Johns Hopkins School of Public Health
Available: < http://www.vaccinesafety.edu/ >
The purpose of the Institute is to obtain and distribute information on the safety of recommended
immunizations. This is a new web site, which is not currently fully operational. Its official launch will
occur later in 1999.

National Institutes of Health (NIH)
Available: < http://www.niaid.nih.gov/publications/vaccine/undvacc.htm >
Features a 40 page brochure “Understanding Vaccines.”

World Health Organization (WHO)  
Available: < http://www.who.int/gpv-safety/ >
Features a vaccine safety home page which offers links to vaccine safety-related information. 
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APPENDIX D

 MODEL EXPOSURE CONTROL PLAN

The Model Exposure Control Plan is intended to serve as an employer guide to the OSHA Bloodborne
Pathogens standard.  A central component of the requirements of the standard is the development of an
exposure control plan (ECP).  

The intent of this model is to provide small employers with an easy-to-use format for developing a
written exposure control plan.  Each employer will need to adjust or adapt the model for their specific
use.

The information contained in this publication is not considered a substitute for the OSH Act or any
provisions of OSHA standards.  It provides general guidance on a particular standard-related topic but
should not be considered as the legal authority for compliance with OSHA requirements.  The reader
should consult the OSHA standard in its entirety for specific compliance requirements.

POLICY

The     (Facility Name)     is committed to providing a safe and healthful work environment for our
entire staff.  In pursuit of this endeavor, the following exposure control plan (ECP) is provided to
eliminate or minimize occupational exposure to bloodborne pathogens in accordance with OSHA
standard 29 CFR 1910.1030, "Occupational Exposure to Bloodborne Pathogens."

The ECP is a key document to assist our firm in implementing and ensuring compliance with the
standard, thereby protecting our employees.  This ECP includes:

* Determination of employee exposure
* Implementation of various methods of exposure control, including:

Universal precautions
Engineering and work practice controls
Personal protective equipment
Housekeeping

* Hepatitis B vaccination 

* Post-exposure evaluation and follow-up

* Communication of hazards to employees and training
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* Recordkeeping

* Procedures for evaluating circumstances surrounding an exposure incident

The methods of implementation of these elements of the standard are discussed in the subsequent pages
of this ECP.

PROGRAM ADMINISTRATION

* _(Name of responsible person or department)_______________________ is (are)
responsible for the implementation of the ECP.  _(Name of responsible person or
department)_______________________ will maintain, review, and update the ECP at least
annually, and whenever necessary to include new or modified tasks and procedures.   Contact
location/phone number:____________________________

* Those employees who are determined to have occupational exposure to blood or other
potentially infectious materials (OPIM) must comply with the procedures and work practices
outlined in this ECP.

* ___(Name of responsible person or department)_____________________ will maintain
and provide all necessary personal protective equipment (PPE), engineering controls (e.g.,
sharps containers), labels, and red bags as required by the standard.  __(Name of responsible
person or department______________________ will ensure that adequate supplies of the
aforementioned equipment are available in the appropriate sizes.  Contact location/phone
number:_________________________________

* _(Name of responsible person or department)_______________________ will be
responsible for ensuring that all medical actions required are performed and that appropriate
employee health and OSHA records are maintained.  Contact location/phone
number:_________________________________

* _(Name of responsible person or department)_______________________ will be
responsible for training, documentation of training, and making the written ECP available to
employees, OSHA, and NIOSH representatives.
Contact location/phone number:_________________________________

EMPLOYEE EXPOSURE DETERMINATION

The following is a list of all job classifications at our establishment in which all employees have
occupational exposure:
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JOB TITLE DEPARTMENT/LOCATION

(Example: Phlebotomists)                  (Clinical Lab)                                     

___________________________ _________________________________

The following is a list of job classifications in which some  employees at our establishment have
occupational exposure.  Included is a list of tasks and procedures, or groups of closely related tasks
and procedures, in which occupational exposure may occur for these individuals:

JOB TITLE DEPARTMENT/LOCATION TASK/PROCEDURE

(Example: Housekeeper Environmental Services        Handling Regulated Waste)

                                                                                                                                          

Part-time, temporary, contract and per diem employees are covered by the standard.  How the
provisions of the standard will be met for these employees should be described in the ECP.

METHODS OF IMPLEMENTATION AND CONTROL

Universal Precautions

  All employees will utilize universal precautions. 

Exposure Control Plan

Employees covered by the bloodborne pathogens standard receive an explanation of this ECP
during their initial training session.  It will also be reviewed in their annual refresher training. All
employees have an opportunity to review this plan at any time during their work shifts by
contacting _(Name of responsible person or department)__________.  If requested, we will
provide an employee with a copy of the ECP free of charge and within 15 days of the request.

___(Name of responsible person or department)_________________ is responsible for
reviewing and updating the ECP annually or more frequently if necessary to reflect any new or
modified tasks and procedures which affect occupational exposure and to reflect new or
revised employee positions with occupational exposure.
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Engineering Controls and Work Practices

Engineering controls and work practice controls will be used to prevent or minimize exposure
to bloodborne pathogens.  The specific engineering controls and work practice controls used
are listed below:  

* _(For example: glass capillary tubes in the clinical laboratory, outpatient clinics, and     
  pediatric units)

* __________________________________________________________

* __________________________________________________________

Sharps disposal containers are inspected and maintained or replaced by ___(Name of
responsible person or department)_____________________ every ___(list
frequency______________ or whenever necessary to prevent overfilling. 

This facility identifies the need for changes in engineering control and work practices through 

(Examples: Review of OSHA records, employee interviews, committee activities, etc.)        
                                                                                                                                

We evaluate need procedures or new products by (Describe the process)                                          
                                                                                                                                                                   
_________________________________________________________________________________
_          

The following staff are involved in this process: (Describe how employees will be involved)     
                                                                                                              

(Name of responsible person or department)                                         will ensure effective
implementation of these recommendations.

Personal Protective Equipment (PPE)

PPE is provided to our employees at no cost to them. Training is provided by __(Name of
responsible person or department)______________________ in the use of the appropriate
PPE for the tasks or procedures employees will perform.

The types of PPE available to employees are as follows: 

          __(Ex., gloves, eye protection, etc.)_____________________________________
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PPE is located  ____(List location)_______________________________ and may be
obtained through_(Name of responsible person or department)_____                             
(Specify how employees are to obtain PPE, and who is responsible for ensuring that it is
available.)

  All employees using PPE must observe the following precautions:
     * Wash hands immediately or as soon as feasible after removal of gloves or other PPE.
     * Remove PPE after it becomes contaminated, and before leaving the work area.

           * Used PPE may be disposed of in _____________(List appropriate containers for
storage, laundering, decontamination, or disposal.)  

                 * Wear appropriate gloves when it can be reasonably anticipated that there may be hand
contact with blood or OPIM, and when handling or touching contaminated items or
surfaces; replace gloves if torn, punctured, contaminated, or if their ability to function as
a barrier is compromised.

     * Utility gloves may be decontaminated for reuse if their integrity is not compromised;
discard utility gloves if they show signs of cracking, peeling, tearing, puncturing, or
deterioration.

     * Never wash or decontaminate disposable gloves for reuse.
     * Wear appropriate face and eye protection when splashes, sprays, spatters, or droplets

of blood or OPIM pose a hazard to the eye, nose, or mouth.
       * Remove immediately or as soon as feasible any garment contaminated by blood or

OPIM, in such a way as to avoid contact with the outer surface.

The procedure for handling used PPE is as follows:  (may refer to specific agency procedure
by title or number and last date of review)

____________________________________________________________

____________________________________________________________

(For example, how and where to decontaminate face shields, eye protection,
resuscitation equipment)

Housekeeping

Regulated waste is placed in containers which are closable, constructed to contain all contents and
prevent leakage, appropriately labeled or color-coded (see Labels), and closed prior to removal to
prevent spillage or protrusion of contents during handling.
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The procedure for handling sharps disposal containers  is: (may refer to specific agency
procedure by title or number and last date of review) 
________________________________________________________________________
________________________________________________________________________ 
                                                                                                                                                

The procedure for handling other regulated waste is:  (may refer to specific agency
procedure by title or number and last date of review) 
________________________________________________________________________
________________________________________________________________________

                                                                                                                                                            

Contaminated sharps  are discarded immediately or as soon as possible in containers that are
closable, puncture-resistant, leakproof on sides and bottoms, and labeled or color-coded
appropriately. Sharps disposal containers are available at __________(must be easily
accessible and as close as feasible to the immediate area where sharps are used). 

Bins and pails (e.g., wash or emesis basins) are cleaned and decontaminated as soon as
feasible after visible contamination.

Broken glassware  which may be contaminated is picked up using mechanical means, such as
a brush and dust pan.

Laundry

  The following contaminated articles will be laundered by this company:
________________________ ________________________
________________________ ________________________

Laundering will be performed by _(Name of responsible person or department)
_______________________ at   (time and/or location)    .
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 The following laundering requirements must be met: 
*  handle contaminated laundry as little as possible, with minimal agitation
*  place wet contaminated laundry in leak-proof, labeled or color-coded containers
before transport. Use  (red bags or bags marked with biohazard
symbol)___________________ for this purpose.
*   wear the following PPE when handling and/or sorting contaminated laundry:  (List
appropriate PPE)______________________
       

Labels

The following labeling method(s) is used in this facility:

EQUIPMENT TO BE LABELED LABEL TYPE (size, color, etc.)
(e.g., specimens, contaminated laundry, etc.)(_red bag, biohazard label, etc.)

           ____________________________     ________________________
                    ____________________________     ________________________

  __(Name of responsible person or department)______________________ will
ensure warning labels are affixed or red bags are used as required if regulated waste or
contaminated equipment is brought into the facility.  Employees are to notify
________________________ if they discover regulated waste containers,
refrigerators containing blood or OPIM, contaminated equipment, etc. without proper
labels.

HEPATITIS B VACCINATION
(Name of responsible person or department)________________________ will provide
training to employees on hepatitis B vaccinations, addressing the safety, benefits, efficacy,
methods of administration, and availability. 

 
The hepatitis B vaccination series is available at no cost after training and within 10 days of
initial assignment to employees identified in the exposure determination section of this plan. 
Vaccination is encouraged unless:  1) documentation exists that the employee has previously
received the series, 2) antibody testing reveals that the employee is immune, or 3) medical
evaluation shows that vaccination is contraindicated.

However, if an employee chooses to decline vaccination, the employee must sign a declination
form.  Employees who decline may request and obtain the vaccination at a later date at no cost. 
Documentation of refusal of the vaccination is kept at _______(List location or person
responsible for this recordkeeping).
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Vaccination will be provided by            _(List Health care Professional who is responsible
for this part of the plan)              at                    (location)                   .

Following hepatitis B vaccinations, the health care professional's Written Opinion will be limited
to whether the employee requires the hepatitis vaccine, and whether the vaccine was
administered.  

POST-EXPOSURE EVALUATION AND FOLLOW-UP 

Should an exposure incident occur, contact ____(Name of responsible person)  at the
following number:_____________________________.

An immediately available confidential medical evaluation and follow-up will be conducted by     
(Licenced health care professional)    .  Following the initial first aid (clean the wound, flush
eyes or other mucous membrane, etc.), the following activities will be performed:
     * Document the routes of exposure and how the exposure occurred.
     * Identify and document the source individual (unless the employer can establish that

identification is infeasible or prohibited by state or local law).
     * Obtain consent and make arrangements to have the source individual tested as soon as

possible to determine HIV, HCV,  and HBV infectivity; document that the source
individual's test results were conveyed to the employee's health care provider.

     * If the source individual is already known to be HIV, HCV and/or HBV positive, new
testing need not be performed.

     * Assure that the exposed employee is provided with the source individual's test results
and with information about applicable disclosure laws and regulations concerning the
identity and infectious status of the source individual (e.g., laws protecting
confidentiality).      

     * After obtaining consent, collect exposed employee's blood as soon as feasible after
exposure incident, and test blood for HBV and HIV serological status

     * If the employee does not give consent for HIV serological testing during collection of
blood for baseline testing, preserve the baseline blood sample for at least 90 days; if the
exposed employee elects to have the baseline sample tested during this waiting period,
perform testing as soon as feasible.

ADMINISTRATION OF POST-EXPOSURE EVALUATION AND FOLLOW-UP 

(Name of responsible person or department)________________________ ensures that health care
professional(s) responsible for employee's hepatitis B vaccination and post-exposure evaluation and
follow-up are given a copy of OSHA's bloodborne pathogens standard.  



D-9

___(Name of responsible person or department)_____________________ ensures that the health
care professional evaluating an employee after an exposure incident receives the following:

  * a description of the employee's job duties relevant to the exposure incident
  * route(s) of exposure
  * circumstances of exposure
  * if possible, results of the source individual's blood test
  * relevant employee medical records, including vaccination status

__(Name of responsible person or department)_______________________provides the employee
with a copy of the evaluating health care professional's written opinion within 15 days after completion
of the evaluation. 

PROCEDURES FOR EVALUATING THE CIRCUMSTANCES SURROUNDING AN
EXPOSURE INCIDENT

(Name of responsible person or department)________________________ will review the
circumstances of all exposure incidents to determine:

* engineering controls in use at the time
* work practices followed
* a description of the device being used
* protective equipment or clothing that was used at the time of the exposure incident       
(gloves, eye shields, etc.)
* location of the incident (O.R., E.R., patient room, etc.)
* procedure being performed when the incident occurred
* employee’s training

If it is determined that revisions need to be made, __(Responsible person or
department)___________________ will ensure that appropriate changes are made to this
ECP.  (Changes may include an evaluation of safer devices, adding employees to the
exposure determination list, etc.)  

EMPLOYEE TRAINING

All employees who have occupational exposure to bloodborne pathogens receive training conducted by
               (Name of responsible person or department)               .  (Attach a brief description of
their qualifications.)

All employees who have occupational exposure to bloodborne pathogens receive training on the
epidemiology, symptoms, and transmission of bloodborne pathogen diseases.  In addition, the training
program covers, at a minimum, the following elements:
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     * a copy and explanation of the standard
     * an explanation of our ECP and how to obtain a copy
     * an explanation of methods to recognize tasks and other activities that may

involve exposure to blood and OPIM, including what constitutes an exposure
incident 

     * an explanation of the use and limitations of engineering controls, work practices,
and PPE

     * an explanation of the types, uses, location, removal, handling, decontamination,
and disposal of PPE

     * an explanation of the basis for PPE selection
     * information on the hepatitis B vaccine, including information on its efficacy,

safety, method of administration, the benefits of being vaccinated, and that the
vaccine will be offered free of charge

     * information on the appropriate actions to take and persons to contact in an
emergency involving blood or OPIM

     * an explanation of the procedure to follow if an exposure incident occurs,
including the method of reporting the incident and the medical follow-up that
will be made available

     * information on the post-exposure evaluation and follow-up that the employer is
required to provide for the employee following an exposure incident

     * an explanation of the signs and labels and/or color coding required by the
standard and used at this facility

     * an opportunity for interactive questions and answers with the person conducting
the training session.

Training materials for this facility are available at ___________________________.

RECORDKEEPING

 Training Records
Training records are completed for each employee upon completion of training.  These
documents will be kept for at least three years  at __(Name  of responsible person or
location of records)______________________. 

The training records include:

     * the dates of the training sessions
     * the contents or a summary of the training sessions
     * the names and qualifications of persons conducting the training
     * the names and job titles of all persons attending the training sessions
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Employee training records are provided upon request to the employee or the
employee's authorized representative within 15 working days. Such requests should be
addressed to _____(Name of Responsible person or department)_         
____________________________________.

Medical Records

Medical records are maintained for each employee with occupational exposure in accordance
with 29 CFR 1910.20, "Access to Employee Exposure and Medical Records."

                 (Name of Responsible person or department)                   is responsible for
maintenance of the required medical records.  These confidential records are kept at
____(List location)________________for at least the duration of employment plus 30
years . 
Employee medical records are provided upon request of the employee or to anyone having
written consent of the employee within 15 working days. Such requests should be sent to
____(Name of responsible person or department and address)______________________

OSHA Recordkeeping

An exposure incident is evaluated to determine if the case meets OSHA’s Recordkeeping
Requirements (29 CFR 1904).  This determination and the recording activities are done by
_(Name of responsible person or department)___________.
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 HEPATITIS B VACCINE DECLINATION (MANDATORY)

I understand that due to my occupational exposure to blood or other potentially infectious materials I
may be at risk of acquiring hepatitis B virus (HBV) infection.  I have been given the opportunity to be
vaccinated with hepatitis B vaccine, at no charge to myself.  However, I decline hepatitis B vaccination
at this time.  I understand that by declining this vaccine, I continue to be at risk of acquiring hepatitis B,
a serious disease.  If in the future I continue to have occupational exposure to blood or other potentially
infectious materials and I want to be vaccinated with hepatitis B vaccine, I can receive the vaccination
series at no charge to me.

Signed:__(Employee Name)______________________________
Date:________________________



E-1

APPENDIX  E

GUIDELINES FOR THE MANAGEMENT OF
HEALTH-CARE WORKER EXPOSURES

This appendix lists the URLs for the Centers for Disease Control Morbidity and Mortality Weekly
Report:   "Public Health Service Guidelines for the Management of Health-Care Worker Exposures to
HIV and  Recommendations for Postexposure Prophylaxis.”   May 15, 1998; Vol. 47, No. RR-7.  The
Adobe Acrobat pdf version contains the text of the report.  The CDC has the text of this report
available on their website.  The URLs are:

< http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/00052722.htm >
or
< ftp://ftp.cdc.gov/pub/Publications/mmwr/rr/rr4707.pdf > 

and the RR-7 Appendix:

< http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/00052801.htm >
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Public Health Service Guidelines
for the Management of Health-Care Worker

Exposures to HIV and Recommendations
for Postexposure Prophylaxis

Summary

This report updates and consolidates all previous PHS recommendations for

the management of health-care workers (HCWs) who have occupational expo-

sure to blood and other body fluids that may contain human immunodeficiency

virus (HIV); it includes recommendations for HIV postexposure prophylaxis

(PEP) and discusses the scientific rationale for PEP. The decision to recommend

HIV postexposure prophylaxis must take into account the nature of the exposure

(e.g., needlestick or potentially infectious fluid that comes in contact with a mu-

cous membrane) and the amount of blood or body fluid involved in the

exposure. Other considerations include pregnancy in the HCW and exposure to

virus known or suspected to be resistant to antiretroviral drugs. Assessments of

the risk for infection resulting from the exposure and of the infectivity of the

exposure source are key determinants of offering PEP. Systems should be in

place for the timely evaluation and management of exposed HCWs and for con-

sultation with experts in the treatment of HIV when using PEP.

Recommendations for PEP have been modified to include a basic 4-week

regimen of two drugs (zidovudine and lamivudine) for most HIV exposures and

an expanded regimen that includes the addition of a protease inhibitor (indinavir

or nelfinavir) for HIV exposures that pose an increased risk for transmission or

where resistance to one or more of the antiretroviral agents recommended for

PEP is known or suspected. An algorithm is provided to guide clinicians and

exposed health-care workers in deciding when to consider PEP.

Occupational exposures should be considered urgent medical concerns to

ensure timely administration of PEP. Health-care organizations should have pro-

tocols that promote prompt reporting and facilitate access to postexposure care.

Enrollment of HCWs in registries designed to assess side effects in HCWs who

take PEP is encouraged.

INTRODUCTION
Although preventing blood exposures is the primary means of preventing occupa-

tionally acquired human immunodeficiency virus (HIV) infection, appropriate

postexposure management is an important element of workplace safety. In January

1990, CDC issued a statement on the management of HIV exposures that included

considerations for zidovudine (ZDV) use for postexposure prophylaxis (PEP) (1 ). At

that time, data were insufficient to assess the efficacy of ZDV as a prophylactic agent

in humans or the toxicity of this drug in persons not infected with HIV. Although there

are still only limited data to assess safety and efficacy, additional information is now

available that is relevant to this issue.
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In December 1995, CDC published a brief report of a retrospective case-control

study of health-care workers (HCWs) from France, the United Kingdom, and the

United States exposed percutaneously to HIV; the study identified risk factors for HIV

transmission and documented that the use of ZDV was associated with a decrease in

the risk for HIV seroconversion (2 ). This information, along with data on ZDV efficacy

in preventing perinatal transmission (3 ) and evidence that PEP prevented or amelio-

rated retroviral infection in some studies in animals (4 ), prompted a Public Health

Service (PHS) interagency working group*, with expert consultation (5 ), in June 1996

to issue provisional recommendations for PEP for HCWs after occupational HIV expo-

sure (6 ).

Since the provisional recommendations were released, several new antiretroviral

drugs have been approved by the Food and Drug Administration (FDA), and more

information is available about the use and safety of antiretroviral agents in exposed

HCWs (7–10 ). In addition, questions have been raised about the use of chemoprophy-

laxis in situations not fully addressed in the 1996 recommendations, including when

not to offer PEP, what to do when the source of exposure or the HIV status of the

source person is unknown, how to approach PEP in HCWs who are or may be preg-

nant, and considerations for PEP regimens when the source person’s virus is known or

suspected to be resistant to one or more of the antiretroviral agents recommended for

PEP.

In May 1997, a meeting of expert consultants, convened by CDC to consider the

new information, prompted a PHS interagency working group† decision to issue up-

dated recommendations. This document addresses the management of occupational

exposure to HIV, including guidance in assessing and treating exposed HCWs, up-

dates previous recommendations for occupational postexposure chemoprophylaxis,

and updates and replaces all previous PHS guidelines and recommendations for occu-

pational HIV exposure management for HCWs. Included in this document is an

algorithm to guide decisions regarding the use of PEP for HIV exposures. The algo-

rithm and these recommendations together address most issues that may be

encountered during postexposure follow-up. As relevant information becomes avail-

able, updates of these recommendations will be published. Recommendations for

nonoccupational (e.g., sexual or pediatric) exposures are not addressed in these

guidelines.

DEFINITIONS OF HEALTH-CARE WORKERS AND EXPOSURE
In this report, “health-care worker” (HCW) is defined as any person (e.g., an em-

ployee, student, contractor, attending clinician, public-safety worker, or volunteer)

whose activities involve contact with patients or with blood or other body fluids from

patients in a health-care or laboratory setting. An “exposure” that may place an HCW

at risk for HIV infection and therefore requires consideration of PEP is defined as a

*This interagency working group comprised representatives of CDC, the Food and Drug Ad-
ministration, the Health Resources and Services Administration, and the National Institutes of
Health.

†This interagency working group comprised representatives of CDC, FDA, and the National
Institutes of Health. Information included in these recommendations may not represent FDA
approval or approved labeling for the particular product or indications in question. Specifically
the terms “safe” and “effective” may not be synonymous with the FDA-defined legal standards
for product approval.
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percutaneous injury (e.g., a needlestick or cut with a sharp object), contact of mucous

membrane or nonintact skin (e.g., when the exposed skin is chapped, abraded, or af-

flicted with dermatitis), or contact with intact skin when the duration of contact is

prolonged (i.e., several minutes or more) or involves an extensive area, with blood,

tissue, or other body fluids. Body fluids include a) semen, vaginal secretions, or other

body fluids contaminated with visible blood that have been implicated in the transmis-

sion of HIV infection (11,12 ); and b) cerebrospinal, synovial, pleural, peritoneal,

pericardial, and amniotic fluids, which have an undetermined risk for transmitting HIV

(11 ). In addition, any direct contact (i.e., without barrier protection) to concentrated

HIV in a research laboratory or production facility is considered an “exposure” that

requires clinical evaluation and consideration of the need for PEP.

Although one nonoccupational episode of HIV transmission has been attributed to

contact with blood-contaminated saliva (13 ), this incident involved intimate kissing

between sexual partners and is not similar to contact with saliva that may occur dur-

ing the provision of health-care services. Therefore, in the absence of visible blood in

the saliva, exposure to saliva from a person infected with HIV is not considered a risk

for HIV transmission; also, exposure to tears, sweat, or nonbloody urine or feces does

not require postexposure follow-up.*

Human breast milk has been implicated in perinatal transmission of HIV. However,

occupational exposure to human breast milk has not been implicated in HIV transmis-

sion to HCWs. Moreover, the contact HCWs may have with human breast milk is quite

different from perinatal exposure and does not require postexposure follow-up.

BACKGROUND
The rationale is provided here for the postexposure management and prophylaxis

recommendations given at the end of the document. Additional details concerning the

risk for occupational HIV transmission to HCWs and management of occupational HIV

exposures are available elsewhere (16–18 ).

Risk for Occupational Transmission of HIV to HCWs
Prospective studies of HCWs have estimated that the average risk for HIV transmis-

sion after a percutaneous exposure to HIV-infected blood is approximately 0.3% (95%

confidence interval [CI]=0.2%–0.5%) (16 ) and after a mucous membrane exposure is

0.09% (95% CI=0.006%–0.5%) (19 ). Although episodes of HIV transmission after skin

exposure have been documented (20 ), the average risk for transmission by this route

has not been precisely quantified because no HCWs enrolled in prospective studies

have seroconverted after an isolated skin exposure. The risk for transmission is esti-

mated to be less than the risk for mucous membrane exposures (21 ). The risk for

*Although exposure to these body substances generally is not considered a risk for occupational
HIV transmission, this does not negate the importance of handwashing and appropriate glove
use when contacting these body substances. Handwashing and appropriate glove use are part
of standard precautions for infection control to prevent transmission of nosocomial and
community-acquired pathogens and are required for compliance with the Occupational Safety
and Health Administration bloodborne pathogen standard (14,15 ). In addition, postexposure
evaluation for hepatitis B (and possibly hepatitis C) should be provided if contact with saliva
includes a possible portal of entry (i.e., nonintact skin, mucous membrane, or percutaneous
injury).
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transmission after exposure to fluids or tissues other than HIV-infected blood also has

not been quantified.

As of June 1997, CDC has received reports of 52 U.S. HCWs with documented HIV

seroconversion temporally associated with an occupational HIV exposure. An addi-

tional 114 episodes in HCWs are considered possible occupational HIV transmissions;

these workers reported that their infection was occupationally acquired and no other

risk for HIV infection was identified, but transmission of infection after a specific expo-

sure was not documented (22 ). Of the 52 documented episodes, 47 HCWs were

exposed to HIV-infected blood, one to a visibly bloody body fluid, one to an unspeci-

fied fluid, and three to concentrated virus in a laboratory. Forty-five exposures were

percutaneous, and five were mucocutaneous; one HCW had both a percutaneous and

a mucocutaneous exposure. The route of exposure for one person exposed to concen-

trated virus is uncertain. Of the percutaneous exposures, the objects involved

included a hollow-bore needle (41), a broken glass vial (two), a scalpel (one), and an

unknown sharp object (one) (CDC, unpublished data, 1998).

Epidemiologic and laboratory studies suggest that several factors may affect the

risk for HIV transmission after an occupational exposure. The one retrospective case-

control study of HCWs who had percutaneous exposure to HIV found that the risk for

HIV transmission was increased with exposure to a larger quantity of blood from the

source patient as indicated by a) a device visibly contaminated with the patient’s

blood, b) a procedure that involved a needle placed directly in a vein or artery, or c) a

deep injury (23 ). (A laboratory study that demonstrated that more blood is transferred

by deeper injuries and hollow-bore needles lends further support for the observed

variation in risk related to blood quantity [24 ]). The risk also was increased for expo-

sure to blood from source patients with terminal illness, possibly reflecting either the

higher titer of HIV in blood late in the course of AIDS or other factors (e.g., the pres-

ence of syncytia-inducing strains of HIV). It was estimated that the risk for HIV

transmission from exposures that involve a larger volume of blood, particularly when

the source patient’s viral load is probably high, exceeds the average risk of 0.3% (23 ).

The utility of viral load measurements from a source patient as a surrogate for es-

timating the viral titer for assessing transmission risk is not known. Plasma viral load

measurement (e.g., HIV RNA) reflects only the level of cell-free virus in the peripheral

blood. This measurement does not reflect the level of cell-associated virus in the pe-

ripheral blood or the level of virus in other body compartments (e.g., lymphatic

tissue). Although a lower viral load, or results that are below the limits of viral quanti-

fication, in the peripheral blood probably indicates a lower titer exposure, it does not

rule out the possibility of transmission; HIV transmission from persons with a plasma

viral load below the limits of viral quantification (based on the assay used at the time)

has been reported in instances of mother-to-infant transmission (25,26 ) and in one

HCW seroconversion (J.L. Gerberding, San Francisco General Hospital, unpublished

data, May 1997).

There is some evidence that host defenses also may influence the risk for HIV infec-

tion. In one small study, HIV-exposed but uninfected HCWs demonstrated an

HIV-specific cytotoxic T-lymphocyte (CTL) response when peripheral blood mono-

nuclear cells were stimulated in vitro with HIV mitogens (27 ). Similar CTL responses

have been observed in other populations with repeated HIV exposure without result-

ing infection (28–33 ). Among several possible explanations for this observation, one
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is that the host immune response sometimes may be able to prevent establishment of

HIV infection after a percutaneous exposure; another is that the CTL response simply

may be a marker for exposure.

HIV Seroconversion in HCWs
Data on the timing and clinical characteristics of seroconversion in HIV-exposed

HCWs are limited by the infrequency of infection following occupational exposure,

variations in postexposure testing intervals, and differences over time in the sensitiv-

ity of HIV-antibody testing methods. Among the HCWs with documented sero-

conversions reported to CDC for whom data are available, 81% experienced a syn-

drome compatible with primary HIV infection a median of 25 days after exposure

(CDC, unpublished data, 1998). In a recent analysis of 51 seroconversions in HCWs,

the estimated median interval from exposure to seroconversion was 46 days (mean:

65 days); an estimated 95% seroconverted within 6 months after the exposure (34 ).

These data suggest that the time course of HIV seroconversion in HCWs is similar to

that in other persons who have acquired HIV through nonoccupational modes of

transmission (35 ).

Three instances of delayed HIV seroconversion occurring in HCWs have been re-

ported; in these instances, the HCWs tested negative for HIV antibodies >6 months

postexposure but were seropositive within 12 months after the exposure (36,37; J.L.

Gerberding, San Francisco General Hospital, unpublished data, May 1997). DNA se-

quencing confirmed the source of infection in one instance. Two of the delayed

seroconversions were associated with simultaneous exposure to hepatitis C virus

(HCV) (37; J.L. Gerberding, San Francisco General Hospital, unpublished data, May

1997). In one case, co-infection was associated with a rapidly fatal HCV disease course

(37 ); however, it is not known whether HCV directly influences the risk for or course of

HIV infection or is a marker for other exposure-related factors.

Rationale for PEP
Considerations that influence the rationale and recommendations for PEP include

the pathogenesis of HIV infection, particularly the time course of early infection; the

biologic plausibility that infection can be prevented or ameliorated by using

antiretroviral drugs and direct or indirect evidence of the efficacy of specific agents

used for prophylaxis; and the risk/benefit of PEP to exposed HCWs. The following dis-

cussion considers each of these issues.

Role of Pathogenesis in Considering Antiretroviral Prophylaxis

Information about primary HIV infection indicates that systemic infection does not

occur immediately, leaving a brief “window of opportunity” during which post-

exposure antiretroviral intervention may modify viral replication. Data from studies in

animal models and in vitro tissue studies suggest that dendritic cells in the mucosa

and skin are the initial targets of HIV infection or capture and have an important role

in initiating HIV infection of CD4+ T-cells in regional lymph nodes (38 ). In a primate

model of simian immunodeficiency virus (SIV) infection, infection of dendritic-like

cells occurred at the site of inoculation during the first 24 hours following mucosal

exposure to cell-free virus. During the subsequent 24–48 hours, migration of these
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cells to regional lymph nodes occurred, and virus was detectable in the peripheral

blood within 5 days (39 ). HIV replication is rapid (generation time: 2.5 days) and re-

sults in bursts of up to 5,000 viral particles from each replicating cell (40; M.S. Saag,

University of Alabama, personal communication, September 1997). The exponential

increase in viral burden continues unless controlled by the immune system or other

mechanisms (e.g., exhaustion of available target CD4+ T-cells). Theoretically, initiation

of antiretroviral PEP soon after exposure may prevent or inhibit systemic infection by

limiting the proliferation of virus in the initial target cells or lymph nodes.

Efficacy of Antiretrovirals for PEP

Studies in animals and humans provide direct and indirect evidence of the efficacy

of antiretroviral drugs as agents for postexposure prophylaxis. In human studies and

in most animal studies, ZDV was the antiretroviral agent used for prophylaxis (26,41–

54 ). However, in more recent animal studies, newer agents also have been reported

to be effective (55,56 ).

Data from animal studies have been difficult to interpret, in part because of prob-

lems identifying a comparable animal model for humans. Most studies use a higher

inoculum for exposure than would be expected in needlestick injuries. Among the

animal studies, differences in controlled variables (e.g., choice of viral strain [based on

the animal model used], inoculum size, route of inoculation, time of prophylaxis initia-

tion, and drug regimen) make attempts to apply these results to humans difficult. In

the animal studies that showed efficacy of pre-exposure and/or postexposure prophy-

laxis, reported outcomes (4,57 ) have included a) suppression of viremia or delayed

antigenemia (41–47 ); b) drug-facilitated vaccine-type response (i.e., chemoprophy-

laxis sufficiently inhibited viral replication to permit formation of a long-lasting,

protective cellular immune response) (48–56 ); and c) definitive prevention of infection

(i.e., chemoprophylactic efficacy) (41,52–54 ). More recent refinements in methodol-

ogy have enabled studies more relevant to humans; in particular, the viral inocula

used in animal studies have been reduced to levels more analogous to human expo-

sures (54,56 ). The results of these studies provide additional evidence of

postexposure chemoprophylactic efficacy.

In studies of HIV-2 or SIV in nonhuman primates in which ZDV or 3’-fluorothymid-

ine was used, suppression or delay of antigenemia was the most common outcome;

prevention of infection was infrequent (43,52,58–60 ). However, two other antiretro-

viral agents, 2’,3’-dideoxy-3’-hydroxymethyl cytidine (BEA-005) and (R)-9-(2-phos-

phonylmethoxypropyl)adenine (PMPA), used to study PEP in primates have been

more effective in preventing infection. When PMPA was administered 48 hours before,

4 hours after, or 24 hours after intravenous SIV inoculation to long-tailed macaques, a

4-week regimen prevented infection in all treated animals (55 ). A 3-day regimen of

BEA-005 prevented SIV infection in 12 of 12 pigtailed macaques when administered

1–8 hours after intravenous inoculation; infection also was prevented in four of four

animals that received 3 days of BEA-005 within 10 minutes after HIV-2 inocula-

tion (56 ) .

Animal studies have demonstrated that early initiation of PEP and small inoculum

size are correlates of successful PEP. ZDV initiated 1 hour or 24 hours after intravenous

exposure to a rapidly lethal variant of SIV in pigtailed macaques prevented infection in

one of three animals and modified SIV disease in three of six animals, respectively;
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PEP initiated at 72 hours had no effect (54 ). In macaques administered ZDV or BEA-

005 1 to 72 hours after SIV intravenous challenge, earlier initiation of PEP was

correlated with delayed onset and peak of antigenemia, decreased duration of

antigenemia, and reduction in SIV serum titer; the most potent effect was evident

when PEP was initiated within 8 hours of exposure (43,56 ). Studies in primates and

murine and feline animal models have demonstrated that larger inocula decrease pro-

phylactic efficacy (47,48,53,60 ). In addition, delaying initiation, shortening the

duration, or decreasing the antiretroviral dose of PEP, individually or in combination,

decreased prophylactic efficacy (42,43,45,47,50,55 ).

There is little information with which to assess the efficacy of PEP in humans. Sero-

conversion is infrequent after an occupational exposure to HIV-infected blood;

therefore a prospective trial would need to enroll many thousands of exposed HCWs

to achieve the statistical power necessary to directly demonstrate PEP efficacy. During

1987–1989, the Burroughs-Wellcome Company sponsored a prospective placebo-

controlled clinical trial among HCWs to evaluate 6 weeks of ZDV prophylaxis; how-

ever, this trial was terminated prematurely because of low enrollment (61 ). Because

of current indirect evidence of PEP efficacy, it is unlikely that a placebo-controlled trial

in HCWs would ever be feasible.

In the retrospective case-control study of HCWs, after controlling for other risk fac-

tors for HIV transmission, the risk for HIV infection among HCWs who used ZDV as

PEP was reduced by approximately 81% (95% CI=43%–94%) (23 ). In addition, in a ran-

domized, controlled, prospective trial (AIDS Clinical Trial Group [ACTG] protocol 076)

in which ZDV was administered to HIV-infected pregnant women and their infants, the

administration of ZDV during pregnancy, labor, and delivery and to the infant reduced

transmission by 67% (3 ). Only 9%–17% (depending on the assay used) of the protec-

tive effect of ZDV was explained by reduction of the HIV titer in the maternal blood,

suggesting that ZDV prophylaxis in part involves a mechanism other than the reduc-

tion of maternal viral burden (26 ).

The limitations of all of these studies must be considered when reviewing evidence

of PEP efficacy. The extent to which data from animal studies can be extrapolated to

humans is largely unknown, and the exposure route for mother-to-infant HIV trans-

mission is not similar to occupational exposures; therefore these findings may not

reflect a similar mechanism of ZDV prophylaxis in HCWs. Although the results of the

retrospective case-control study of HCWs suggest PEP efficacy, the limitations of that

study include the small number of cases studied and the use of cases and controls

from different cohorts.

Failure of ZDV PEP to prevent HIV infection in HCWs has been reported in at least

14 instances (62–64; G. Ippolito, AIDS Reference Center, Rome, Italy, and J. Hepton-

stall, Communicable Disease Surveillance Center, London, United Kingdom, personal

communication, 1997). Although eight of the 13 source patients had taken ZDV, labo-

ratory assessment for ZDV resistance of the virus from the source patient was

performed in only three instances, two of which demonstrated reduced susceptibility

to ZDV. In addition to possible exposure to a ZDV-resistant strain of HIV, other factors

that may have contributed to the apparent failures in these instances may include a

high titer and/or large inoculum exposure, delayed initiation and/or short duration of

PEP, and possible factors related to the host (e.g., cellular immune system responsive-
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ness) and/or to the source patient’s virus (e.g., presence of syncytia-forming strains)

(62 ).

Antiretroviral Agents for PEP

Several antiretroviral agents from at least three classes of drugs are available for

the treatment of HIV disease. These include the nucleoside analogue reverse tran-

scriptase inhibitors (NRTIs), nonnuceloside reverse transcriptase inhibitors (NNRTIs),

and protease inhibitors (PIs) (See Appendix). Among these drugs, ZDV (an NRTI) is the

only agent shown to prevent HIV transmission in humans (2,3 ). Although there are

theoretical concerns that the increased prevalence of resistance to ZDV may diminish

its utility for PEP (65 ), no data are available to assess whether this is a factor for con-

sideration. Clinical data from the ACTG protocol 076 study documented that despite

genotypic evidence of maternal ZDV resistance, ZDV prevented perinatal transmission

(66 ). Thus, based on the available information, it is still reasonable that ZDV should

continue to be the first drug of choice for PEP regimens.

There are no data to directly support the addition of other antiretroviral drugs to

ZDV to enhance the effectiveness of the PEP regimen. However, in HIV-infected pa-

tients, combination regimens have proved superior to monotherapy regimens in

reducing HIV viral load (67,68 ). Thus, theoretically a combination of drugs with activ-

ity at different stages in the viral replication cycle (e.g., NRTIs with a PI) could offer an

additive preventive effect in PEP, particularly for occupational exposures that pose an

increased risk for transmission.

Determining which agents and how many agents to use or when to alter a PEP

regimen is largely empiric. Guidelines for the treatment of early HIV infection recom-

mend the use of three drugs (two NRTIs and a PI) (69 ); however, the applicability of

these recommendations to PEP remains unknown. In addition, the routine use of three

drugs for all occupational HIV exposures may not be needed. Although the use of a

highly potent regimen can be justified for exposures that pose an increased risk for

transmission, it is uncertain whether the potential additional toxicity of a third drug is

justified for lower-risk exposures. For this reason, the recommendations at the end of

this report provide guidance for two- and three-drug PEP regimens that are based on

the level of risk for HIV transmission represented by the exposure.

NRTIs that can be considered for use with ZDV for PEP are lamivudine (3TC), di-

danosine (ddI), and zalcitabine, each of which has been included in recommended

regimens that include ZDV (69 ). In previous CDC recommendations, 3TC was recom-

mended as a second agent for PEP based on greater antiretroviral activity of the

ZDV/3TC combination and its activity against many ZDV-resistant HIV strains without

substantially increased toxicity (6 ). Also, data suggest that ZDV-resistant mutations

develop more slowly in patients receiving the ZDV/3TC combination than those receiv-

ing ZDV alone (70 ), and in vitro studies indicate that the mutation associated with 3TC

resistance may be associated with reversal of ZDV phenotypic resistance (71 ). No

additional information has emerged to warrant altering the original recommendation

of 3TC as the second agent for PEP. In addition, because ZDV and 3TC are available in

a combination formulation (CombivirTM, manufactured by Glaxo Wellcome, Inc., Re-

search Triangle Park, NC), the use of 3TC may be more convenient for HCWs. However,

individual clinicians may prefer other NRTIs or combinations of other antiretroviral

agents based on local knowledge and experience in treating HIV infection and disease.
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The addition of a PI as a third drug for PEP following high-risk exposures is based

on the site of activity in the replication cycle (i.e., after viral integration has occurred)

and demonstrated effectiveness in reducing viral burden. Previously, indinavir (IDV)

was recommended as the PI for PEP because of its increased bioavailability when

compared with saquinavir and its more favorable immediate toxicity profile compared

with ritonavir (72 ). In addition, requirements for dose escalation when initiating rito-

navir make it less practical for use in PEP. Since the 1996 PEP recommendations were

published, nelfinavir (NEL) was approved for use by FDA and is now included in regi-

mens recommended for the treatment of primary HIV infection (69 ). Also, FDA

recently approved a soft-gel formulation of saquinavir (FortovaseTM, manufactured by

Hoffmann-LaRoche, Inc., Nutley, New Jersey) that has improved bioavailability rela-

tive to its hard-gel formulation (InviraseTM, manufactured by Hoffmann-LaRoche,

Inc.). However, the recommended dose of soft-gel saquinavir (1200 mg three times a

day) is twice that of the hard-gel formulation (600 mg three times a day) and necessi-

tates taking 18 pills a day, a factor that may influence HCW compliance if used for PEP.

Based on these considerations, either IDV or NEL is recommended as first choice for

inclusion in an expanded PEP regimen. If saquinavir is preferred by the prescribing

physician, the soft-gel formulation (FortovaseTM) should be used. Also, differences in

the side effects associated with IDV and NEL, discussed below, may influence which of

these agents is selected in a specific situation.

The NNRTIs (i.e., nevirapine and delavirdine) have not been included in these rec-

ommended regimens for PEP. As a class of antiretroviral agents, the NNRTIs are

fast-acting and very potent, making them appealing in concept for PEP. In addition,

there is some evidence of prophylactic efficacy (73 ). However, concerns about side

effects and the availability of alternative agents argue against routinely using this

class of drugs for initial PEP, although with expert consultation, an NNRTI might be

considered.

Side Effects and Toxicity of Antiretroviral Agents

An important goal of PEP is to encourage and facilitate compliance with a 4-week

PEP regimen. Therefore, the toxicity profile of antiretroviral agents, including the fre-

quency, severity, duration, and reversibility of side effects, is a relevant consideration.

All of the antiretroviral agents have been associated with side effects (See Appendix).

However, studies of adverse events have been reported primarily for persons with

advanced disease (and longer treatment courses) and therefore may not reflect the

experience of persons with less advanced disease or those who are uninfected (74 ).

Side effects associated with many of the NRTIs (e.g., ZDV or ddI) are chiefly gastro-

intestinal (e.g., nausea or diarrhea), and in general the incidence of adverse effects has

not been greater when these agents are used in combination (72 ).

All of the approved PIs may have potentially serious drug interactions when used

with certain other drugs, requiring careful evaluation of concomitant medications be-

ing used by an HCW before prescribing a PI and close monitoring for toxicity when an

HCW is receiving one of these drugs (See Appendix). PIs may inhibit the metabolism

of nonsedating antihistamines and other hepatically metabolized drugs; NEL and rito-

navir may accelerate the clearance of certain drugs, including oral contraceptives

(requiring alternative or additional contraceptive measures for women taking these

drugs). The use of PIs also has been associated with new onset of diabetes mellitus,
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hyperglycemia, diabetic ketoacidosis, and exacerbation of pre-existing diabetes melli-

tus (75–77 ). Nephrolithiasis has been associated with IDV use (including in HCWs

using the drug for PEP) (8 ); however, the incidence of this potential complication may

be limited by drinking at least 48 oz (1.5 L) of fluid per 24-hour period (e.g., six 8 oz

glasses of water throughout the day) (72 ). Rare cases of hemolytic anemia also have

been associated with the use of IDV. NEL, saquinavir, and ritonavir have been associ-

ated with the development of diarrhea; however, this side effect usually responds to

treatment with antimotility agents that can be prescribed for use, if necessary, at the

time any one of these drugs is prescribed for PEP. The manufacturer’s package insert

should always be consulted for questions about potential drug interactions.

Among HCWs receiving ZDV PEP, usually at doses of 1,000–1,200 mg per day (i.e.,

higher than the currently recommended dose), 50%–75% reported one or more sub-

jective complaints and approximately 30% discontinued the drug because of

symptoms (7,78,79 ). Common symptoms included nausea, vomiting, malaise or fa-

tigue, headache, or insomnia. Mild decreases in hemoglobin and absolute neutrophil

count also were observed. All side effects were reversed when PEP was discontinued.

Preliminary information about HCWs receiving combination drugs for PEP (usually

ZDV plus 3TC with or without a PI) suggests that approximately 50%–90% of HCWs

report subjective side effects that caused 24%–36% to discontinue PEP (8–10 ). One

study documented that combination regimens that included ZDV at a lower dose

(600 mg per day) were better tolerated than high-dose ZDV used alone (1,000–

1,200 mg per day) (10 ). However, serious side effects, including nephrolithiasis,

hepatitis, and pancytopenia, have been reported with the use of combination drugs

for PEP (9,80; J.L. Gerberding, San Francisco General Hospital, personal communica-

tion, May 1997).

Resistance to Antiretroviral Agents

Known or suspected resistance of the source virus to antiretroviral agents, particu-

larly to one or more agents that might be included in a PEP regimen, is a concern for

those making decisions about PEP. Resistance of HIV has been reported with all avail-

able antiretroviral agents (65 ). However, the relevance of exposure to a resistant virus

is not understood. Although transmission of resistant strains has been reported (81–

85 ), in the perinatal clinical trial that studied vertical HIV transmission (ACTG protocol

076), ZDV prevented perinatal transmission despite genotypic resistance of HIV to

ZDV in the mother (66 ). In addition, patients generally take more than one antiretro-

viral drug and, unless testing is performed, often it is difficult to know to which drug(s)

resistance exists. The complexity of this issue is further compounded by the fre-

quency of cross-resistance within drug classes.

Resistance should be suspected in source patients when there is clinical progres-

sion of disease or a persistently increasing viral load and/or a decline in CD4 T-cell

count despite therapy, or a lack of virologic response to a change in therapy. Neverthe-

less, in this situation it is unknown whether a modification in the PEP regimen is

necessary or will influence the outcome of an occupational exposure.

Antiretroviral Drugs in Pregnancy

Considerations for the use of antiretroviral drugs in pregnancy include their poten-

tial effect on the pregnant woman and on her fetus or neonate. The pharmacokinetics
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of antiretroviral drugs has not been completely studied in pregnant women. Some of

the antiretroviral drugs are known to cross the placenta, but data for humans are not

yet available for others (particularly the PIs). In addition, data are limited on the poten-

tial effects of antiretroviral drugs on the developing fetus or neonate (86 ). Decisions

on the use of specific drugs in pregnancy also are influenced by whether a drug has

specific adverse effects or might further exacerbate conditions associated with preg-

nancy, (e.g., drugs that cause nausea may be less tolerated when superimposed on

the nausea normally associated with pregnancy).

There are data on both ZDV and 3TC from clinical trials in HIV-infected pregnant

women. The most extensive experience has been with the use of ZDV after 14 weeks

of gestation in pregnant HIV-infected women in phase I studies and the perinatal

ACTG protocol 076 (4,87 ). The dose of ZDV for pregnant women is the same as that in

nonpregnant persons, and ZDV appears safe and well tolerated in both women and

their infants who have had a follow-up period of several years (88–90 ). Data from the

Antiretroviral Pregnancy Registry have not documented an increased risk for birth de-

fects in infants with in utero exposure to ZDV (91 ). There are limited data on use of

3TC alone or in combination with ZDV in late gestation in pregnant HIV-infected

women. As with ZDV, the pharmacokinetics and dose of 3TC appear to be similar to

those for nonpregnant persons. The drug appears safe during pregnancy for women

and infants, although long-term safety is not known (92,93 ).

Carcinogenicity and/or mutagenicity is evident in several in vitro screening tests for

ZDV and all other FDA-licensed nucleoside antiretroviral drugs. In some in vivo rodent

studies, high-dose lifetime continuous ZDV exposure (94 ) or very high dose in utero

ZDV exposure has been associated with the development of tumors in adult females

or their offspring (95,96 ). The relevance of these animal data to humans is unknown.

However, in 1997 an independent panel reviewed these data and concluded that the

known benefits of ZDV in preventing perinatal transmission, where the risk for trans-

mission without ZDV is 25%–30%, outweigh the hypothetical concerns about

transplacental carcinogenesis (97 ).

No data are available regarding pharmacokinetics, safety, or tolerability of any of

the PIs in pregnant women. The use of PIs in HIV-infected persons has been associated

with hyperglycemia; it is unknown whether the use of these agents during pregnancy

will exacerbate the risk for pregnancy-associated hyperglycemia. Therefore, close

monitoring of glucose levels and careful instruction regarding symptoms related to

hyperglycemia are recommended for pregnant HCWs receiving a PI for PEP. IDV is

associated with infrequent side effects in adults (i.e., hyperbilirubinemia and renal

stones) that could be problematic for the newborn. As the half-life of IDV in adults is

short, these concerns may be relevant only if the drug is administered shortly before

delivery.

RECOMMENDATIONS FOR THE MANAGEMENT OF
POTENTIALLY EXPOSED HCWs

Health-care organizations should make available to their workers a system that in-

cludes written protocols for prompt reporting, evaluation, counseling, treatment, and

follow-up of occupational exposures that may place HCWs at risk for acquiring any

bloodborne infection, including HIV. Employers also are required to establish
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exposure-control plans, including postexposure follow-up for their employees, and to

comply with incident reporting requirements mandated by the Occupational Safety

and Health Administration (15 ). Access to clinicians who can provide postexposure

care should be available during all working hours, including nights and weekends.

Antiretroviral agents for PEP should be available for timely administration (i.e., either

by providing access to PEP drugs on site or creating links with other facilities or

providers to make them available offsite). Persons responsible for providing post-

exposure counseling should be familiar with evaluation and treatment protocols and

the facility’s procedures for obtaining drugs for PEP.

HCWs should be educated to report occupational exposures immediately after they

occur, particularly because PEP is most likely to be effective if implemented as soon

after the exposure as possible (41,55,56 ). HCWs who are at risk for occupational expo-

sure to HIV should be taught the principles of postexposure management, including

options for PEP, as part of job orientation and ongoing job training.

Exposure Report
If an occupational exposure occurs, the circumstances and postexposure manage-

ment should be recorded in the HCW’s confidential medical record (usually on a form

the facility designates for this purpose). Relevant information includes

• date and time of exposure;

• details of the procedure being performed, including where and how the exposure

occurred, and if the exposure was related to a sharp device, the type of device

and how and when in the course of handling the device the exposure occurred;

• details of the exposure, including the type and amount of fluid or material and

the severity of the exposure (e.g., for a percutaneous exposure, depth of injury

and whether fluid was injected; or for a skin or mucous-membrane exposure, the

estimated volume of material and duration of contact and the condition of the

skin [e.g., chapped, abraded, or intact]);

• details about the exposure source (i.e., whether the source material contained

HIV or other bloodborne pathogen[s]), and if the source is an HIV-infected per-

son, the stage of disease, history of antiretroviral therapy, and viral load, if

known; and

• details about counseling, postexposure management, and follow-up.

Exposure Management

Treatment of an Exposure Site

Wounds and skin sites that have been in contact with blood or body fluids should

be washed with soap and water; mucous membranes should be flushed with water.

There is no evidence that the use of antiseptics for wound care or expressing fluid by

squeezing the wound further reduces the risk for HIV transmission. However, the use

of antiseptics is not contraindicated. The application of caustic agents (e.g., bleach) or

the injection of antiseptics or disinfectants into the wound is not recommended.
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Assessment of Infection Risk

After an occupational exposure, the source-person and the exposed HCW should

be evaluated to determine the need for HIV PEP. Follow-up for hepatitis B virus and

hepatitis C virus infections also should be conducted in accordance with previously

published CDC recommendations (98,99 ).

Evaluation of exposure. The exposure should be evaluated for potential to transmit

HIV based on the type of body substance involved and the route and severity of the

exposure. Exposures to blood, fluid containing visible blood, or other potentially in-

fectious fluid (including semen; vaginal secretions; and cerebrospinal, synovial,

pleural, peritoneal, pericardial, and amniotic fluids) or tissue through a percutaneous

injury (i.e., needlestick or other penetrating sharps-related event) or through contact

with a mucous membrane are situations that pose a risk for bloodborne transmission

and require further evaluation (Figure 1). In addition, any direct contact (i.e., personal

protective equipment either was not used or was ineffective in protecting skin or mu-

cous membranes) with concentrated HIV in a research laboratory or production

facility is considered an exposure that requires clinical evaluation to assess the need

for PEP.

For skin exposures, follow-up is indicated if it involves direct contact with a body

fluid listed above and there is evidence of compromised skin integrity (e.g., dermatitis,

abrasion, or open wound). However, if the contact is prolonged or involves a large

area of intact skin, postexposure follow-up may be considered on a case-by-case basis

or if requested by the HCW.

For human bites, the clinical evaluation must consider possible exposure of both

the bite recipient and the person who inflicted the bite. HIV transmission only rarely

has been reported by this route (100,101; CDC, unpublished data, 1998). If a bite re-

sults in blood exposure to either person involved, postexposure follow-up, including

consideration of PEP, should be provided.

Evaluation and testing of an exposure source. The person whose blood or body fluids

are the source of an occupational exposure should be evaluated for HIV infection. In-

formation available in the medical record at the time of exposure (e.g., laboratory test

results, admitting diagnosis, or past medical history) or from the source person may

suggest or rule out possible HIV infection. Examples of information to consider when

evaluating an exposure source for possible HIV infection include laboratory informa-

tion (e.g., prior HIV testing results or results of immunologic testing [e.g., CD4+

count]), clinical symptoms (e.g., acute syndrome suggestive of primary HIV infection

or undiagnosed immunodeficiency disease), and history of possible HIV exposures

(e.g., injecting-drug use, sexual contact with a known HIV-positive partner, un-

protected sexual contact with multiple partners [heterosexual and/or homosexual], or

receipt of blood or blood products before 1985).

If the source is known to have HIV infection, available information about this per-

son’s stage of infection (i.e., asymptomatic or AIDS), CD4+ T-cell count, results of viral

load testing, and current and previous antiretroviral therapy, should be gathered for

consideration in choosing an appropriate PEP regimen. If this information is not im-

mediately available, initiation of PEP, if indicated, should not be delayed; changes in

the PEP regimen can be made after PEP has been started, as appropriate.
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NoYes

What type of exposure has occurred?

Small Large

No PEP needed

STEP 1: Determine the Exposure Code (EC)

OPIM Blood or bloody fluid

Semen or vaginal secretions; cerebrospinal, synovial, pleural, peritoneal, pericardial, or amniotic fluids; or 
tissue.

(e.g., few 
drops, short 
duration)

Mucous membrane or 
skin, integrity 
compromised

Is the source material blood, bloody fluid, other potentially 
infectious material (OPIM),  or an instrument contaminated 

with one of these substances?

Intact skin 
only**

Percutaneous 
exposure

(e.g., several drops, major 
blood splash and/or 
longer duration [i.e., 
several minutes or more])

(e.g., solid needle, 
superficial scratch)

(e.g., large-bore hollow 
needle, deep puncture, 
visible blood on device, 
or needle used in source 
patient's artery or vein)

Exposures to OPIM must be evaluated on a case-by-case basis. In general, these body substances are 
considered a low risk for transmission in health-care settings. Any unprotected contact to concentrated HIV in 
a research laboratory or production facility is considered an occupational exposure that requires clinical 
evaluation to determine the need for PEP.

Skin integrity is considered compromised if there is evidence of chapped skin, dermatitis, abrasion, or open 
wound.

Contact with intact skin is not normally considered a risk for HIV transmission. However, if the exposure was 
to blood, and the circumstance suggests a higher volume exposure (e.g., an extensive area of skin was 
exposed or there was prolonged contact with blood), the risk for HIV transmission should be considered.

The combination of these severity factors (e.g., large-bore hollow needle and deep puncture) contribute to an 
elevated risk for transmission if the source person is HIV-positive.

Less Severe More Severe

EC 1 EC 2 EC 2 EC 3

Volume No PEP Needed Severity

†

§

¶

**

† †

§

†

¶

††

This algorithm is inteded to guide initial decisions about PEP and should be used in conjunction with other 
guidance provided in this report.

*

FIGURE 1. Determining the need for HIV postexposure prophylaxis (PEP) after an
occupational exposure*
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HIV negative HIV positive Status 
unknown

Source 
unknown

What is the HIV status of the exposure source?

STEP 2: Determine the HIV Status Code (HIV SC)

STEP 3: Determine the PEP Recommendation

PEP may not be warranted. Exposure type does not pose a known risk for HIV 
transmission. Whether the risk for drug toxicity outweighs the benefit of PEP 
should be decided by the exposed HCW and treating clinician.

Consider basic regimen.     Exposure type poses a negligible risk for HIV 
transmission. A high HIV titer in the source may justify consideration of PEP. 
Whether the risk for drug toxicity outweighs the benefit of PEP should be 
decided by the exposed HCW and treating clinician.

Recommend basic regimen. Most HIV exposures are in this category; no 
increased risk for HIV transmission has been observed but use of PEP is 
appropriate.

Recommend expanded regimen.      Exposure type represents an increased HIV 
transmission risk.

Recommend expanded regimen. Exposure type represents an increased HIV 
transmission risk.

If the source or, in the case of an unknown source, the setting where the 
exposure occurred suggests a possible risk for HIV exposure and the EC 
is 2 or 3, consider PEP basic regimen.

Basic regimen is four weeks of zidovudine, 600 mg per day in two or three divided doses, and lamivudine, 
150 mg twice daily.

Expanded regimen is the basic regimen plus either indinavir, 800 mg every 8 hours, or nelfinavir, 750 mg 
three times a day.

Lower titer exposure

(e.g., asymptomatic and 
high CD4 count***)

Higher titer exposure

(e.g., advanced AIDS, primary HIV infection, high 
or increasing viral load or low CD4 count***)

EC

1

1

2

2

3

2

1

2

1 or 2

Unknown

1

HIV SC PEP recommendation

HIV SC 1 HIV SC 2 HIV SC Unknown

No PEP needed

A source is considered negative for HIV infection if there is laboratory documentation of a negative HIV 
antibody, HIV polymerase chain reaction (PCR), or HIV p24 antigen test result from a specimen collected at or 
near the time of exposure and there is no clinical evidence of recent retroviral-like illness.

A source is considered infected with HIV (HIV positive) if there has been a positive laboratory result for HIV 
antibody, HIV PCR, or HIV p24 antigen or physician-diagnosed AIDS.

Examples are used as surrogates to estimate the HIV titer in an exposure source for purposes of 
considering PEP regimens and do not reflect all clinical situations that may be observed. Although a high 
HIV titer (HIV SC 2) in an exposure source has been associated with an increased risk for transmission, the 
possibility of transmission from a source with a low HIV titer also must be considered.

§§

¶¶

***

§§ ¶¶

†††

§§§

§§§

† † ††††

†††

FIGURE 1. Determining the need for HIV postexposure prophylaxis (PEP) after an
occupational exposure* — Continued
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If the HIV serostatus of the source person is unknown, the source person should be

informed of the incident and, if consent is obtained, tested for serologic evidence of

HIV infection. If consent cannot be obtained (e.g., patient is unconscious), procedures

should be followed for testing source persons according to applicable state and local

laws. Confidentiality of the source person should be maintained at all times.

HIV-antibody testing of an exposure source should be performed as soon as possi-

ble. Hospitals, clinics, and other sites that manage exposed HCWs should consult their

laboratories regarding the most appropriate test to use to expedite these results. An

FDA-approved rapid HIV-antibody test kit should be considered for use in this situ-

ation, particularly if testing by enzyme immunoassay (EIA) cannot be completed

within 24–48 hours. Repeatedly reactive results by EIA or rapid HIV-antibody tests are

considered highly suggestive of infection, whereas a negative result is an excellent

indicator of the absence of HIV antibody. Confirmation of a reactive result by Western

blot or immunofluorescent antibody is not necessary for making initial decisions

about postexposure management but should be done to complete the testing proc-

ess.

If the source is HIV seronegative and has no clinical evidence of acquired immu-

nodeficiency syndrome (AIDS) or symptoms of HIV infection, no further testing of the

source is indicated. It is unclear whether follow-up testing of a source who is HIV

negative at the time of exposure, but recently (i.e., within the last 3–6 months) en-

gaged in behaviors that pose a risk for HIV transmission, is useful in postexposure

management of HCWs; HCWs who become infected generally seroconvert before re-

peat testing of a source would normally be performed.

If the exposure source is unknown, information about where and under what cir-

cumstances the exposure occurred should be assessed epidemiologically for risk for

transmission of HIV. Certain situations, as well as the type of exposure, may suggest

an increased or decreased risk; an important consideration is the prevalence of HIV in

the population group (i.e., institution or community) from which the contaminated

source material is derived. For example, an exposure that occurs in a geographic area

where injecting-drug use is prevalent or on an AIDS unit in a health-care facility would

be considered epidemiologically to have a higher risk for transmission than one that

occurs in a nursing home for the elderly where no known HIV-infected residents are

present. In addition, exposure to a blood-filled hollow needle or visibly bloody device

suggests a higher-risk exposure than exposure to a needle that was most likely used

for giving an injection. Decisions regarding appropriate management should be indi-

vidualized based on the risk assessment.

HIV testing of needles or other sharp instruments associated with an exposure,

regardless of whether the source is known or unknown, is not recommended. The

reliability and interpretation of findings in such circumstances are unknown.

Clinical Evaluation and Baseline Testing of Exposed HCWs

Exposed HCWs should be evaluated for susceptibility to bloodborne pathogen in-

fections. Baseline testing (i.e., testing to establish serostatus at the time of exposure)

for HIV antibody should be performed. If the source person is seronegative for HIV,

baseline testing or further follow-up of the HCW normally is not necessary. If the

source person has recently engaged in behaviors that are associated with a risk for

HIV transmission, baseline and follow-up HIV-antibody testing (e.g., 3 and/or 6 months
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postexposure) of the HCW should be considered. Serologic testing should be made

available to all HCWs who are concerned that they may have been exposed to HIV.

For purposes of considering HIV PEP, the evaluation also should include informa-

tion about medications the HCW may be taking and any current or underlying medical

conditions or circumstances (i.e., pregnancy, breast feeding, or renal or hepatic dis-

ease) that may influence drug selection. Pregnancy testing should be offered to all

nonpregnant women of childbearing age whose pregnancy status is unknown.

HIV PEP
The following recommendations apply to situations where an HCW has had an ex-

posure to a source person with HIV or where information suggests that there is a

likelihood that the source person is HIV-infected. These recommendations are based

on the risk for HIV infection after different types of exposure and limited data regard-

ing efficacy and toxicity of PEP. Because most occupational HIV exposures do not

result in the transmission of HIV, potential toxicity must be carefully considered when

prescribing PEP. When possible, these recommendations should be implemented in

consultation with persons having expertise in antiretroviral therapy and HIV transmis-

sion.

Explaining PEP to HCWs

Recommendations for chemoprophylaxis should be explained to HCWs who have

sustained occupational HIV exposures (Figure 1). For exposures for which PEP is con-

sidered appropriate, HCWs should be informed that a) knowledge about the efficacy

and toxicity of drugs used for PEP are limited; b) only ZDV has been shown to prevent

HIV transmission in humans; c) there are no data to address whether adding other

antiretroviral drugs provides any additional benefit for PEP, but experts recommend

combination drug regimens because of increased potency and concerns about drug-

resistant virus; d) data regarding toxicity of antiretroviral drugs in persons without HIV

infection or in pregnant women are limited for ZDV and not known regarding other

antiretroviral drugs; and e) any or all drugs for PEP may be declined by the HCW.

HCWs who have HIV occupational exposures for which PEP is not recommended

should be informed that the potential side effects and toxicity of taking PEP outweigh

the negligible risk of transmission posed by the type of exposure.

Factors in Selection of a PEP Regimen

Selection of the PEP regimen should consider the comparative risk represented by

the exposure and information about the exposure source, including history of and

response to antiretroviral therapy based on clinical response, CD4+ T-lymphocyte

counts, viral load measurements, and current disease stage. Most HIV exposures will

warrant only a two-drug regimen, using two NRTIs, usually ZDV and 3TC. The addition

of a third drug, usually a PI (i.e., IDV or NEL), should be considered for exposures that

pose an increased risk for transmission or where resistance to the other drugs used

for PEP is known or suspected.
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Timing of PEP Initiation

PEP should be initiated as soon as possible. The interval within which PEP should

be started for optimal efficacy is not known. Animal studies have demonstrated the

importance of starting PEP within hours after an exposure (43,54,56 ). To assure timely

access to PEP, an occupational exposure should be regarded as an urgent medical

concern and PEP started as soon as possible after the exposure (i.e., within a few

hours rather than days). If there is a question about which antiretroviral drugs to use,

or whether to use two or three drugs, it is probably better to start ZDV and 3TC imme-

diately than to delay PEP administration. Although animal studies suggest that PEP

probably is not effective when started later than 24–36 hours postexposure (42,55,56) ,

the interval after which there is no benefit from PEP for humans is undefined. There-

fore, if appropriate for the exposure, PEP should be started even when the interval

since exposure exceeds 36 hours. Initiating therapy after a longer interval (e.g.,

1–2 weeks) may be considered for exposures that represent an increased risk for

transmission; even if infection is not prevented, early treatment of acute HIV infection

may be beneficial (69 ). The optimal duration of PEP is unknown. Because 4 weeks of

ZDV appeared protective in HCWs (2 ) , PEP probably should be administered for

4 weeks, if tolerated.

PEP if Serostatus of Source Person is Unknown

If the source person’s HIV serostatus is unknown at the time of exposure (including

when the source is HIV negative but may have had a recent HIV exposure), use of PEP

should be decided on a case-by-case basis, after considering the type of exposure and

the clinical and/or epidemiologic likelihood of HIV infection in the source (Figure 1). If

these considerations suggest a possibility for HIV transmission and HIV testing of the

source is pending, it is reasonable to initiate a two-drug PEP regimen until laboratory

results have been obtained and later modify or discontinue the regimen accordingly.

PEP if Exposure Source is Unknown

If the exposure source is unknown, use of PEP should be decided on a case-by-case

basis. Consideration should include the severity of the exposure and the

epidemiologic likelihood that the HCW was exposed to HIV.

PEP for Pregnant HCWs

If the HCW is pregnant, the evaluation of risk and need for PEP should be ap-

proached as with any other HCW who has had an HIV exposure. However, the decision

to use any antiretroviral drug during pregnancy should involve discussion between

the woman and her health-care provider regarding the potential benefits and potential

risks to her and her fetus.

Follow-up of HCWs Exposed to HIV

Postexposure Testing

HCWs with occupational exposure to HIV should receive follow-up counseling,

postexposure testing, and medical evaluation regardless of whether they receive PEP.

HIV-antibody testing should be performed for at least 6 months postexposure (e.g., at
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6 weeks, 12 weeks, and 6 months). It is unclear whether an extended follow-up period

(e.g., 12 months) is indicated in certain circumstances. Although rare instances of de-

layed HIV seroconversion have been reported (36,37, J.L. Gerberding, San Francisco

General Hospital, unpublished data, May 1997), the infrequency of this occurrence

does not warrant adding to HCWs’ anxiety by routinely extending the duration of

postexposure follow-up. Circumstances for which extending the duration of follow-up

have been suggested include the use of highly potent antiretroviral regimens (i.e.,

more than two drugs) because of theoretical concerns that HIV seroconversion could

be delayed, or simultaneous exposure to HCV. Data are insufficient for making a gen-

eral recommendation in these situations. However, this should not preclude a decision

to extend follow-up in an individual situation based on the clinical judgement of the

HCW’s health-care provider. HIV testing should be performed on any HCW who has an

illness that is compatible with an acute retroviral syndrome, regardless of the interval

since exposure. HIV-antibody testing using EIA should be used to monitor for sero-

conversion. The routine use of direct virus assays (e.g., HIV p24 antigen EIA or

polymerase chain reaction for HIV RNA) to detect infection in exposed HCWs gener-

ally is not recommended (34 ). Although direct virus assays may detect HIV infection

a few days earlier than EIA, the infrequency of HCW seroconversion and increased

costs of these tests do not warrant their routine use in this setting. Also, HIV RNA is

approved for use in established HIV infection; its reliability in detecting very early in-

fection has not been determined.

Monitoring and Management of PEP Toxicity

If PEP is used, drug-toxicity monitoring should be performed at baseline and again

2 weeks after starting PEP. Clinical judgement, based on medical conditions that may

exist in the HCW and any toxicity associated with drugs included in the PEP regimen,

should determine the scope of testing. Minimally these should include a complete

blood count and renal and hepatic chemical function tests. Monitoring for evidence of

hyperglycemia should be included for HCWs whose regimen includes any PI; if the

HCW is receiving IDV, monitoring for crystalluria, hematuria, hemolytic anemia, and

hepatitis also should be included. If toxicity is noted, modification of the regimen

should be considered after expert consultation; further diagnostic studies may be in-

dicated.

HCWs who fail to complete the recommended regimen often do so because of the

side effects they experience (e.g., nausea and diarrhea). These symptoms often can be

managed without changing the regimen by prescribing antimotility and antiemetic

agents or other medications that target the specific symptoms. In other situations,

modifying the dose interval (i.e., administering a lower dose of drug more frequently

throughout the day, as recommended by the manufacturer), may help promote adher-

ence to the regimen.

Counseling and Education

Although HIV infection following an occupational exposure occurs infrequently, the

emotional impact of the exposure often is substantial (102,103 ). In addition, HCWs are

given seemingly conflicting information. Although HCWs are told that there is a low

risk for HIV transmission, a 4-week regimen of PEP is recommended and they are

asked to commit to behavioral measures (i.e., sexual abstinence or condom use) to
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prevent secondary transmission, all of which influence their lives for several weeks to

months (102 ). Therefore, access to persons who are knowledgeable about occupa-

tional HIV transmission and who can deal with the many concerns an HIV exposure

may raise for the HCW is an important element of postexposure management.

HIV-exposed HCWs should be advised to use the following measures to prevent

secondary transmission during the follow-up period, especially during the first

6–12 weeks after the exposure when most HIV-infected persons are expected to sero-

convert: use sexual abstinence or condoms to prevent sexual transmission and to

avoid pregnancy; and refrain from donating blood, plasma, organs, tissue, or semen.

If the exposed HCW is breastfeeding, she should be counseled about the risk for HIV

transmission through breast milk, and discontinuation of breastfeeding should be

considered, especially following high-risk exposures. If the HCW chooses to receive

PEP, temporary discontinuation of breastfeeding while she is taking PEP should be

considered to avoid exposing the infant to these agents. NRTIs are known to pass into

breast milk; it is not known whether this also is true for PIs.

There is no need to modify an HCW’s patient-care responsibilities to prevent trans-

mission to patients based solely on an HIV exposure. If HIV seroconversion is

detected, the HCW should be evaluated according to published recommendations for

HIV-infected HCWs (104 ).

Exposed HCWs should be advised to seek medical evaluation for any acute illness

that occurs during the follow-up period. Such an illness, particularly if characterized

by fever, rash, myalgia, fatigue, malaise, or lymphadenopathy, may be indicative of

acute HIV infection but also may be due to a drug reaction or another medical condi-

tion.

Exposed HCWs who choose to take PEP should be advised of the importance of

completing the prescribed regimen. Information should be provided about potential

drug interactions and the drugs that should not be taken with PEP, the side effects of

the drugs that have been prescribed (See Appendix), measures to minimize these ef-

fects, and the methods of clinical monitoring for toxicity during the follow-up period.

They should be advised that the evaluation of certain symptoms should not be de-

layed (e.g., back or abdominal pain, pain on urination or blood in the urine, or

symptoms of hyperglycemia [i.e., increased thirst and/or frequent urination]).

RECOMMENDATIONS FOR THE SELECTION
OF DRUGS FOR PEP

The selection of a drug regimen for HIV PEP must strive to balance the risk for

infection against the potential toxicity of the agent(s) used. Because PEP is potentially

toxic, its use is not justified for exposures that pose a negligible risk for transmission

(Figure 1). Also, there is insufficient evidence to recommend a highly active regimen

for all HIV exposures. Therefore, two regimens for PEP are provided (Table 1): a “ba-

sic” two-drug regimen that should be appropriate for most HIV exposures and an

“expanded” three-drug regimen that should be used for exposures that pose an in-

creased risk for transmission (Figure 1) or where resistance to one or more

antiretroviral agents is known or suspected. When possible, the regimens should be

implemented in consultation with persons having expertise in antiretroviral treatment

and HIV transmission.
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Situations That Require Special Consideration

Resistance of the Source Virus to Antiretroviral Drugs

It is unknown whether drug resistance influences transmission risk; however, trans-

mission of drug-resistant HIV has been reported (81,82 ) and is therefore a theoretical

concern when choosing PEP regimens. If the source-person’s virus is known or sus-

pected to be resistant to one or more of the drugs included in the PEP regimen, the

selection of drugs to which the source person’s virus is unlikely to be resistant is rec-

ommended (69 ). If the resistance is to one class of antiretroviral drugs, the addition to

the basic PEP regimen of a drug from another class might be considered (e.g., addition

of a PI when a source patient has not been treated with a PI but has virus resistant to

one or more NRTIs). It is strongly recommended that PEP be started regardless of the

resistance status in the source virus; if resistance is known or suspected, a third or

fourth drug may be added to the regimen until consultation with a clinical expert in the

treatment of HIV infection or disease can be obtained.

Known or Suspected Pregnancy in the HCW

Pregnancy should not preclude the use of optimal PEP regimens, and PEP should

not be denied to an HCW solely on the basis of pregnancy. However, as discussed

previously, an occupationally exposed pregnant HCW must be provided with full infor-

mation about what is known and not known regarding the potential benefits and risks

associated with use of the antiretroviral drugs to her and her fetus for her to make an

informed decision regarding the use of PEP. The choice of antiretroviral drugs to use

for PEP in pregnant HCWs is complicated by the potential need to alter dosing because

of physiologic changes associated with pregnancy and the potential for short- or long-

term effects on the fetus and newborn. Thus, considerations that should be discussed

with a pregnant HCW include the potential risk for HIV transmission based on the type

of exposure; the stage of pregnancy (the first trimester being the period of maximal

organogenesis and risk for teratogenesis); and what is known about the pharmaco-

kinetics, safety, and tolerability of the drug or combination of drugs in pregnancy. 

TABLE 1. Basic and expanded postexposure prophylaxis regimens

Regimen
 category Application Drug regimen

Basic Occupational HIV exposures for
which there is a recognized
transmission risk (Figure 1).

4 weeks (28 days) of both zidovudine
600 mg every day in divided doses
(i.e., 300 mg twice a day, 200 mg
three times a day, or 100 mg every
4 hours) and lamivudine 150 mg
twice a day.

Expanded Occupational HIV exposures that
pose an increased risk for
transmission (e.g., larger volume of
blood and/or higher virus titer in
blood) (Figure 1).

Basic regimen plus either indinavir
800 mg every 8 hours or nelfinavir
750 mg three times a day.*

*Indinavir should be taken on an empty stomach (i.e., without food or with a light meal) and
with increased fluid consumption (i.e., drinking six 8 oz glasses of water throughout the day);
nelfinavir should be taken with meals.
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POSTEXPOSURE REGISTRIES
Health-care providers in the United States are encouraged to enroll HCWs who re-

ceive PEP in a confidential registry developed by CDC, Glaxo Wellcome Inc., and

Merck & Co., Inc., to assess toxicity; telephone (888) 737-4448 ([888] PEP-4HIV), or

write the HIV PEP Registry, 1410 Commonwealth Drive, Suite 215, Wilmington, NC

28405. Unusual or serious and unexpected toxicity from antiretroviral drugs should be

reported to the manufacturer and/or FDA, telephone (800) 332-1088.

Health-care providers also should report instances of prenatal exposure to

antiretroviral agents to the Antiretroviral Pregnancy Registry. The registry is an

epidemiologic project to collect observational, nonexperimental data on antiretroviral

drug exposure during pregnancy to assess potential teratogenicity. Referrals should

be directed to the Antiretroviral Pregnancy Registry, 1410 Commonwealth Drive, Suite

215, Wilmington, NC 28405; telephone (800) 258-4263 or (800) 722-9292, ext. 39437;

fax (800) 800-1052.

A protocol has been developed to evaluate HIV seroconversion in an HCW who

received PEP. These events can be reported to CDC, telephone (404) 639-6425.

RESOURCES FOR CONSULTATION
Clinicians who seek consultation on HIV PEP for assistance in managing an occupa-

tional exposure should access local experts in HIV treatment as much as possible. In

addition, the “National Clinicians’ Post-Exposure Prophylaxis Hotline (PEP-Line)” has

been created to assist clinicians with these issues; telephone (888) 448-4911. Other

resources and registries include the HIV Postexposure Prophylaxis Registry, the

Antiretroviral Pregnancy Registry, FDA, and CDC (Table 2).

TABLE 2. HIV postexposure prophylaxis resources and registries

Resource or registry Contact information

National Clinicians’ Postexposure Hotline Telephone: (888) 448-4911

HIV Postexposure Prophylaxis Registry Telephone: (888) 737-4448

      ([888] PEP4HIV)

Write:    1410 Commonwealth Drive
     Suite 215
     Wilmington, NC 28405

Antiretroviral Pregnancy Registry Telephone: (800) 258-4263

Fax:     (800) 800-1052

Write:    1410 Commonwealth Drive
     Suite 215
     Wilmington, NC 28405

Food and Drug Administration (for reporting
 unusual or severe toxicity to antiretroviral
 agents

Telephone: (800) 332-1088

CDC (for reporting HIV seroconversions in
 health-care workers who received PEP)

Telephone: (404) 639-6425
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ADMINISTRATIVE CONSIDERATIONS
Effective implementation of the elements of postexposure management detailed in

these recommendations may require various types of expertise. The assessment of

the severity of an exposure generally requires clinical training and experience (i.e.,

medical or nursing). However, the assessment of HIV infection risk and initiation of a

basic PEP regimen necessitates knowledge or experience in clinical epidemiology, in-

fection control, occupational health, or the clinical treatment of HIV. Decisions about

HIV PEP are particularly complex if PIs are used or there is concern about drug-

resistant virus. Thus, expert consultation when prescribing PEP is strongly encour-

aged. PEP protocols should list the names of readily available resources for

consultation and could include policies that require infectious disease evaluation be-

fore prescribing an expanded antiretroviral regimen. However, these efforts should

not delay initial implementation of PEP where it is appropriate.
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Appendix

FIRST-LINE DRUGS FOR HIV

POSTEXPOSURE PROPHYLAXIS (PEP)*

Nucleoside Reverse Transcriptase Inhibitors

Zidovudine (RETROVIR
®

; ZDV, AZT)

Dosage

600 mg every day in divided doses (e.g., 300 mg twice a day, 200 mg three times a

day, or 100 mg every four hours).

Primary toxicities and/or side effects

Neutropenia, anemia, nausea, fatigue, malaise, headache, insomnia, and asthenia.

Comments

Caution should be used if co-administered with bone marrow suppressive drugs or

cytotoxic therapy.

Lamivudine (EPIVIR


; 3TC)

Dosage

150 mg twice a day.

Primary toxicities and/or side effects

Headache, abdominal pain, diarrhea, and in rare cases, pancreatitis. Toxicity of ZDV

and 3TC when used in combination is approximately equal to that of ZDV alone.

ZDV plus 3TC (COMBIVIR


)

Dosage

1 tablet twice a day; each tablet contains 300 mg ZDV and 150 mg 3TC.

Primary toxicities and/or side effects

See above for ZDV and 3TC.

Comments

Caution should be used if co-administered with bone marrow suppressive drugs or

cytotoxic therapy.

*Information included in these recommendations may not represent Food and Drug Admini-
stration (FDA) approval or approved labeling for the particular products or indications in
question. Specifically, the terms “safe” and “effective” may not be synonymous with the
FDA-defined legal standards for product approval.
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Protease Inhibitors (PIs)*

Indinavir (CRIXIVAN
®

; IDV)

Dosage

800 mg every 8 hours on an empty stomach (i.e., without food or with a light meal).

Primary toxicities and/or side effects

Nephrolithiasis, crystalluria, hematuria, nausea, headache, indirect hyperbiliru-

binemia, elevated liver function tests (LFTs), and hyperglycemia/diabetes.

Primary drug interactions†

No PI should be co-administered with terfenadine (Seldane®), astemizole (His-

manal®), cisapride (Propulsid®), triazolam, and midazolam. Rifampin should not be

administered with PIs. Cytochrome P450 metabolism inhibitors like ketoconazole

may increase PI plasma concentrations; dose reduction of the PI is only indicated

for indinavir. Ergot alkaloid preparations should not be used in combination with

PIs. If rifabutin is used concomitantly, rifabutin dose should be reduced because of

inhibition of rifabutin metabolism; with concomitant indinavir or nelfinavir use, re-

duce rifabutin dose by 50%.

Serum levels of PIs may be increased when multiple PIs are used in combination.

Comments

Incidence of nephrolithiasis may be reduced by consuming large quantities of

water (i.e., drinking six 8 oz glasses of water [total 48 oz] throughout the day).

Nelfinavir (VIRACEPT


)

Dosage

750 mg three times a day (with meals or a light snack).

Primary toxicities and/or side effects

Diarrhea and hyperglycemia/diabetes.

Primary drug interactions†

See above for indinavir.

Comments

Diarrhea usually can be controlled with over-the-counter antidiarrheal drugs (e.g.,

loperamide).

If oral contraceptives are being used, alternative or additional contraceptive meas-

ures should be used while taking nelfinavir.

*It is recommended that consultation with experts in the treatment of HIV infection and disease
be sought when considering the inclusion of PIs or the use of alternative agents in PEP
regimens.

†See package insert for other contraindications and possible drug interactions.
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ANTIRETROVIRAL DRUGS USED FOR TREATMENT 
OF HIV INFECTION THAT MAY BE CONSIDERED FOR PEP 
IN SPECIAL CIRCUMSTANCES

Nucleoside Reverse Transcriptase Inhibitors

Zalcitabine (HIVID
®

, ddC)

Dosage

0.75 mg every 8 hours.

Primary toxicities and/or side effects

Stomatitis and peripheral neuropathy.

Primary drug interactions*

Do not co-administer ddC with didanosine or stavudine because of the potential for

enhanced peripheral neuropathy.

Comments

Peripheral neuropathy from ddC is usually after prolonged exposure.

Didanosine (VIDEX
®

, ddI)

Dosage

200 mg twice a day; if body weight is <60 kg, 125 mg twice a day. Should be taken

on an empty stomach.

Primary toxicities and/or side effects

Pancreatitis, peripheral neuropathy, nausea, and diarrhea.

Primary drug interactions*

Do not co-administer ddI with ddC because of the potential for enhanced peripheral

neuropathy.

Comments

Peripheral neuropathy from ddI is usually after prolonged exposure.

To avoid potential drug interactions, give concomitant medications 2 hours after

ddI dosing.

Stavudine (ZERIT


, d4T)

Dosage

40 mg twice a day; if body weight is <60 kg, 30 mg twice a day.

Primary toxicities and/or side effects

Peripheral neuropathy.

Primary drug interactions*

Do not co-administer d4T with ddC because of the potential for enhanced periph-

eral neuropathy.

Comments

Peripheral neuropathy from d4T is usually after prolonged exposure.

*See package insert for other contraindications and possible drug interactions.
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Protease Inhibitors (PIs)*

Ritonavir (NORVIR


)

Dosage

600 mg twice a day; dose escalation recommended (300 mg twice a day for 1 day,

400 mg twice a day for 2 days, 500 mg twice a day for 1 day, then 600 mg twice a

day for duration of regimen).

Primary toxicities and/or side effects

Nausea, emesis, diarrhea, circumoral paresthesia, taste alteration, increased cho-

lesterol and triglycerides, hyperglycemia/diabetes, and increased LFTs.

Primary drug interactions†

No PI should be co-administered with terfenadine (Seldane®), astemizole (His-

manal®), cisapride (Propulsid®), triazolam, or midazolam. Rifampin should not be

administered with PIs. Cytochrome P450 metabolism inhibitors such as ketocona-

zole may increase protease inhibitor plasma concentrations. Ergot alkaloid

preparations should not be used in combination with PIs. Rifabutin should not be

co-administered with either saquinavir (because of reduction of saquinavir serum

concentrations) or ritonavir (because of increased rifabutin concentrations).

Serum levels of PIs may be increased when multiple PIs are used in combination.

Comments

Ritonavir should not be used with various antiarrhythmics and certain sedatives or

hypnotics. Ritonavir also has potential interactions with certain analgesics, anti-

biotics, antidepressants, anti-emetics, antifungals, calcium channel blockers, and

other medications.

If oral contraceptives are being used, alternative or additional contraceptive meas-

ures should be used while taking ritonavir.

Saquinavir (INVIRASE, hard-gel formulation) (FORTOVASE, soft-gel
formulation)

Dosage

INVIRASE, 600 mg three times a day with fatty meals; FORTOVASE, 1200 mg three

times a day within 2 hours of a meal. (If saquinavir is used for PEP, Fortovase should

be used.)

Primary toxicities and/or side effects

Diarrhea, headache, hyperglycemia/diabetes, and increased LFTs and triglycerides.

Primary drug interactions†

See above for ritonavir.

*It is recommended that consultation with experts in the treatment of HIV infection and disease
be sought when considering the inclusion of PIs or the use of alternative agents in PEP
regimens.

†See package insert for other contraindications and possible drug interactions.
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Non-nucleoside Reverse Transcriptase Inhibitors

Nevirapine (VIRAMUNE
®

)

Dosage

200 mg once a day for the first 2 weeks then 200 mg twice a day.

Primary toxicities and/or side effects

Rash (including rare cases of Stevens-Johnson syndrome), fever, nausea, head-

ache, and increased LFTs.

Primary drug interactions*

Nevirapine induces hepatic cytochrome CYP3A isoforms; however, drug interac-

tion studies with drugs metabolized by this enzyme have not been conducted.

Careful monitoring is therefore recommended if nevirapine is co-administered with

other drugs metabolized by this route because decreased serum concentrations

(and decreased effectiveness) of the other drugs may be observed (e.g., oral con-

traceptives, rifampin, and rifabutin). Use of nevirapine may decrease levels of

indinavir or saquinavir.

This drug should only be used in combination with other antiretroviral drugs.

Comments

Oral contraceptives may be less effective during concomitant use with nevirapine.

Delavirdine (RESCRIPTOR
®

)

Dosage

400 mg three times a day

Primary toxicities and/or side effects

Rash (including rare cases of Stevens-Johnson syndrome), nausea, and increased

LFTs.

Primary drug interactions*

Delavirdine inhibits hepatic cytochrome CYP3A isoforms. Should not be co-

administered with terfenadine (Seldane®), astemizole (Hismanal®), cisapride

(Propulsid®), triazolam, midazolam, nifedipine, anticonvulsants, amphetamines, ri-

fabutin, or rifampin. Delavirdine may increase PI levels.

This drug should only be used in combination with other antiretroviral drugs.

Comments

Antacids and ddI decrease absorption of delavirdine and should be taken 2 hours

apart.

*See package insert for other contraindications and possible drug interactions.
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APPENDIX  F

RECOMMENDATIONS FOR PREVENTION AND CONTROL

This appendix lists the URLs for the Centers for Disease Control Morbidity and Mortality Weekly
Report:   “Recommendations for Prevention and Control of Hepatitis C Virus (HCV)
 Infection and HCV-Related  Chronic Disease.”  October 16, 1998/Vol.47/No. RR-19.  The Adobe
Acrobat pdf version contains the text of the report.  The CDC has the text of this report available on
their website..  The URLs are:
 
< http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/00055154.htm >
or
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Terms and Abbreviations Used in This Publication

Acute hepatitis C Newly acquired symptomatic hepatitis C virus (HCV)
infection.

ALT Alanine aminotransferase.

Anti-HCV Antibody to HCV that develops in response to
HCV infection; detectable in persons with acute, chronic,
and resolved infection.

AST Aspartate aminotransferase.

Chronic (persistent) HCV infection Persistent infection with HCV; characterized by detection
of HCV RNA ≥6 months after newly acquired infection.

Chronic hepatitis C Liver inflammation in patients with chronic
HCV infection; characterized by abnormal levels of 
liver enzymes.

CSTE Council of State and Territorial Epidemiologists.

DNA Deoxyribonucleic acid.

EIA Enzyme immunoassay.

FDA U.S. Food and Drug Administration.

HBV Hepatitis B virus.

HCC Hepatocellular carcinoma.

HCV Hepatitis C virus.

HCV-positive Positive for anti-HCV as verified by supplemental testing
or positive for HCV RNA.

HCV RNA Hepatitis C virus ribonucleic acid.

HIV Human immunodeficiency virus.

IG Immune globulin.

IM Intramuscular.

IV Intravenous.

MSM Men who have sex with men.

NHANES III Third National Health and Nutrition Examination Survey.

NIH National Institutes of Health.

Positive predictive value Probability that a positive screening test is truly positive;
dependent on prevalence of disease in a population.

Qualitative RT-PCR for HCV RNA Test to detect HCV RNA by amplification of
viral genetic sequences.

Quantitative assays for HCV RNA Tests to detect HCV RNA concentration (viral load)
by amplification of viral genetic sequences or
by signal amplification.

Resolved HCV infection Recovery following hepatitis C virus infection;
characterized by sustained disappearance of serum
HCV RNA and normalization of liver enzymes.

RIBA Recombinant immunoblot assay.

RNA Ribonucleic acid.

RT-PCR Reverse transcriptase polymerase chain reaction.

STD Sexually transmitted disease.

Supplemental anti-HCV test Additional test (i.e.,RIBA ) used to verify a positive
anti-HCV result obtained by EIA.
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Recommendations for Prevention and Control
of Hepatitis C Virus (HCV) Infection and

HCV-Related Chronic Disease

Summary

These recommendations are an expansion of previous recommendations for the

prevention of hepatitis C virus (HCV) infection that focused on screening and follow-

up of blood, plasma, organ, tissue, and semen donors (CDC. Public Health Service

inter-agency guidelines for screening donors of blood, plasma, organs, tissues, and

semen for evidence of hepatitis B and hepatitis C. MMWR 1991;40[No. RR-4];1-17).

The recommendations in this report provide broader guidelines for a) preventing

transmission of HCV; b) identifying, counseling, and testing persons at risk for HCV

infection; and c) providing appropriate medical evaluation and management of HCV-

infected persons. Based on currently available knowledge, these recommendations

were developed by CDC staff members after consultation with experts who met in

Atlanta during July 15–17, 1998. This report is intended to serve as a resource for

health-care professionals, public health officials, and organizations involved in the de-

velopment, delivery, and evaluation of prevention and clinical services.

INTRODUCTION
Hepatitis C virus (HCV) infection is the most common chronic bloodborne infection

in the United States. CDC staff estimate that during the 1980s, an average of 230,000

new infections occurred each year (CDC, unpublished data ). Although since 1989 the

annual number of new infections has declined by >80% to 36,000 by 1996 (1,2 ), data

from the Third National Health and Nutrition Examination Survey (NHANES III), con-

ducted during 1988–1994, have indicated that an estimated 3.9 million (1.8%)

Americans have been infected with HCV (3 ). Most of these persons are chronically

infected and might not be aware of their infection because they are not clinically ill.

Infected persons serve as a source of transmission to others and are at risk for chronic

liver disease or other HCV-related chronic diseases during the first two or more dec-

ades following initial infection.

Chronic liver disease is the tenth leading cause of death among adults in the United

States, and accounts for approximately 25,000 deaths annually, or approximately 1%

of all deaths (4 ). Population-based studies indicate that 40% of chronic liver disease is

HCV-related, resulting in an estimated 8,000–10,000 deaths each year (CDC, unpub-

lished data ). Current estimates of medical and work-loss costs of HCV-related acute

and chronic liver disease are >$600 million annually (CDC, unpublished data ), and

HCV-associated end-stage liver disease is the most frequent indication for liver trans-

plantation among adults. Because most HCV-infected persons are aged 30–49 years

(3 ), the number of deaths attributable to HCV-related chronic liver disease could in-

crease substantially during the next 10–20 years as this group of infected persons

reaches ages at which complications from chronic liver disease typically occur.

HCV is transmitted primarily through large or repeated direct percutaneous expo-

sures to blood. In the United States, the relative importance of the two most common
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exposures associated with transmission of HCV, blood transfusion and injecting-drug

use, has changed over time (Figure 1) (2,5 ). Blood transfusion, which accounted for a

substantial proportion of HCV infections acquired >10 years ago, rarely accounts for

recently acquired infections. Since 1994, risk for transfusion-transmitted HCV infection

has been so low that CDC’s sentinel counties viral hepatitis surveillance system* has

been unable to detect any transfusion-associated cases of acute hepatitis C, although

the risk is not zero. In contrast, injecting-drug use consistently has accounted for a

substantial proportion of HCV infections and currently accounts for 60% of HCV trans-

mission in the United States. A high proportion of infections continues to be

associated with injecting-drug use, but for reasons that are unclear, the dramatic de-

cline in incidence of acute hepatitis C since 1989 correlates with a decrease in cases

among injecting-drug users.

Reducing the burden of HCV infection and HCV-related disease in the United States

requires implementation of primary prevention activities to reduce the risk for con-

tracting HCV infection and secondary prevention activities to reduce the risk for liver

and other chronic diseases in HCV-infected persons. The recommendations contained

in this report were developed by reviewing currently available data and are based on

the opinions of experts. These recommendations provide broad guidelines for a) the

*Sentinel counties viral hepatitis surveillance system identifies all persons with symptomatic
acute viral hepatitis reported through stimulated passive surveillance to the participating
county health departments (four during 1982–1995 and six during 1996–1998). These counties
are demographically representative of the U.S. population. Serum samples from reported cases
are tested for all viral hepatitis markers, and case-patients are interviewed extensively for risk
factors for infection.
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FIGURE 1. Reported cases of acute hepatitis C by selected risk factors — United
States, 1983–1996
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prevention of transmission of HCV; b) the identification, counseling, and testing of

persons at risk for HCV infection; and c) the appropriate medical evaluation and man-

agement of HCV-infected persons.

BACKGROUND
Prospective studies of transfusion recipients in the United States demonstrated

that rates of posttransfusion hepatitis in the 1960s exceeded 20% (6 ). In the mid-

1970s, available diagnostic tests indicated that 90% of posttransfusion hepatitis was

not caused by hepatitis A or hepatitis B viruses and that the move to all-volunteer

blood donors had reduced risks for posttransfusion hepatitis to 10% (7–9 ). Although

non-A, non-B hepatitis (i.e., neither type A nor type B) was first recognized because of

its association with blood transfusion, population-based sentinel surveillance demon-

strated that this disease accounted for 15%–20% of community-acquired viral

hepatitis in the United States (5 ). Discovery of HCV by molecular cloning in 1988 indi-

cated that non-A, non-B hepatitis was primarily caused by HCV infection (5,10–14 ).

Epidemiology

Demographic Characteristics

HCV infection occurs among persons of all ages, but the highest incidence of acute

hepatitis C is found among persons aged 20–39 years, and males predominate slightly

(5 ). African Americans and whites have similar incidence of acute disease; persons of

Hispanic ethnicity have higher rates. In the general population, the highest prevalence

rates of HCV infection are found among persons aged 30–49 years and among males

(3 ). Unlike the racial/ethnic pattern of acute disease, African Americans have a sub-

stantially higher prevalence of HCV infection than do whites (Figure 2).

Prevalence of HCV Infection in Selected Populations in the United States

The greatest variation in prevalence of HCV infection occurs among persons with

different risk factors for infection (15 ) (Table 1). Highest prevalence of infection is

found among those with large or repeated direct percutaneous exposures to blood

(e.g., injecting-drug users, persons with hemophilia who were treated with clotting

factor concentrates produced before 1987, and recipients of transfusions from HCV-

positive donors) (12,13,16–22 ). Moderate prevalence is found among those with

frequent but smaller direct percutaneous exposures (e.g., long-term hemodialysis pa-

tients) (23 ). Lower prevalence is found among those with inapparent percutaneous or

mucosal exposures (e.g., persons with evidence of high-risk sexual practices) (24–28 )

or among those with small, sporadic percutaneous exposures (e.g., health-care work-

ers) (29–33 ). Lowest prevalence of HCV infection is found among those with no

high-risk characteristics (e.g., volunteer blood donors) (34; personal communication,

RY Dodd, Ph.D., Head, Transmissible Diseases Department, Holland Laboratory,

American Red Cross, Rockville, MD, July 1998 ). The estimated prevalence of persons

with different risk factors and characteristics also varies widely in the U.S. population

(Table 1) (3; 35–39; CDC, unpublished data ).
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Transmission Modes

Most risk factors associated with transmission of HCV in the United States were

identified in case-control studies conducted during 1978–1986 (40,41 ). These risk fac-

tors included blood transfusion, injecting-drug use, employment in patient care or

clinical laboratory work, exposure to a sex partner or household member who has had

a history of hepatitis, exposure to multiple sex partners, and low socioeconomic level.

These studies reported no association with military service or exposures resulting

from medical, surgical, or dental procedures, tattooing, acupuncture, ear piercing, or

foreign travel. If transmission from such exposures does occur, the frequency might

be too low to detect.

Transfusions and Transplants. Currently, HCV is rarely transmitted by blood trans-

fusion. During 1985–1990, cases of transfusion-associated non-A, non-B hepatitis

declined by >50% because of screening policies that excluded donors with human

immunodeficiency virus (HIV) infection and donors with surrogate markers for non-A,

non-B hepatitis (5,42 ). By 1990, risk for transfusion-associated HCV infection was ap-

proximately 1.5%/recipient or approximately 0.02%/unit transfused (42 ). During May

1990, routine testing of donors for evidence of HCV infection was initiated, and during

July 1992, more sensitive — multiantigen — testing was implemented, reducing fur-

ther the risk for infection to 0.001%/ unit transfused (43 ).

Receipt of clotting factor concentrates prepared from plasma pools posed a high

risk for HCV infection (44 ) until effective procedures to inactivate viruses, including

HCV, were introduced during 1985 (Factor VIII) and 1987 (Factor IX). Persons with
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hemophilia who were treated with products before inactivation of those products

have prevalence rates of HCV infection as high as 90% (20–22 ). Although plasma

derivatives (e.g., albumin and immune globulin [IG] for intramuscular [IM] administra-

tion) have not been associated with transmission of HCV infection in the United

States, intravenous (IV) IG that was not virally inactivated was the source of one out-

break of hepatitis C during 1993–1994 (45,46 ). Since December 1994, all IG products

— IV and IM — commercially available in the United States must undergo an inactiva-

tion procedure or be negative for HCV RNA (ribonucleic acid) before release.

Transplantation of organs (e.g., heart, kidney, or liver) from infectious donors to the

organ recipient also carried a high risk for transmitting HCV infection before donor

screening (47,48 ). Limited studies of recipients of transplanted tissue have implicated

transmission of HCV only from nonirradiated bone tissue of unscreened donors

(49,50 ). As with blood-donor screening, use of anti-HCV–negative organ and tissue

donors has virtually eliminated risks for HCV transmission from transplantation.

Injecting and Other Illegal Drug Use. Although the number of cases of acute

hepatitis C among injecting-drug users has declined dramatically since 1989, both

incidence and prevalence of HCV infection remain high in this group (51,52 ). Injecting-

drug use currently accounts for most HCV transmission in the United States, and has

accounted for a substantial proportion of HCV infections during past decades (2,5,53 ).

Many persons with chronic HCV infection might have acquired their infection 20–

30 years ago as a result of limited or occasional illegal drug injecting. Injecting-drug

TABLE 1. Estimated average prevalence of hepatitis C virus (HCV) infection in the United
States by various characteristics and estimated prevalence of persons with these
characteristics in the population

Characteristic

HCV-infection
prevalence

Prevalence of
persons with

characteristic, %% (range,%)

Persons with hemophilia treated with products made before 1987 87  (74–90) <0.01 

Injecting-drug users

current 79  (72–86) 0.5
history of prior use No Data 5 

Persons with abnormal alanine aminotransferase levels 15  (10–18) 5 

Chronic hemodialysis patients 10   (0–64) 0.1

Persons with multiple sex partners (lifetime)

  ≥50  9   (6–16) 4 
10–49  3    (3–4) 22
  2–9  2    (1–2) 52

Persons reporting a history of sexually transmitted diseases  6   (1–10) 17

Persons receiving blood transfusions before 1990  6    (5–9) 6 

Infants born to infected mothers  5   (0–25) 0.1

Men who have sex with men  4   (2–18) 5 

General population    1.8 (1.5–2.3) NA*

Health-care workers  1    (1–2) 9 

Pregnant women  1 — 1.5

Military personnel    0.3 (0.2–0.4) 0.5
Volunteer blood donors     0.16 — 5 

*Not applicable.
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use leads to HCV transmission in a manner similar to that for other bloodborne patho-

gens (i.e., through transfer of HCV-infected blood by sharing syringes and needles

either directly or through contamination of drug preparation equipment) (54,55 ).

However, HCV infection is acquired more rapidly after initiation of injecting than other

viral infections (i.e., hepatitis B virus [HBV] and HIV), and rates of HCV infection among

young injecting-drug users are four times higher than rates of HIV infection (19 ). After

5 years of injecting, as many as 90% of users are infected with HCV. More rapid acqui-

sition of HCV infection compared with other viral infections among injecting-drug

users is likely caused by high prevalence of chronic HCV infection among injecting-

drug users, which results in a greater likelihood of exposure to an HCV-infected

person.

A study conducted among volunteer blood donors in the United States docu-

mented that HCV infection has been independently associated with a history of

intranasal cocaine use  (56 ). (The mode of transmission could be through sharing

contaminated straws.) Data from NHANES III indicated that 14% of the general popu-

lation have used cocaine at least once (CDC, unpublished data ). Although NHANES III

data also indicated that cocaine use was associated with HCV infection, injecting-drug

use histories were not ascertained. Among patients with acute hepatitis C identified in

CDC’s sentinel counties viral hepatitis surveillance system since 1991, intranasal co-

caine use in the absence of injecting-drug use was uncommon (2 ). Thus, at least in the

recent past, intranasal cocaine use rarely appears to have contributed to transmission.

Until more data are available, whether persons with a history of noninjecting illegal

drug use alone (e.g., intranasal cocaine use) are likely to be infected with HCV remains

unknown.

Nosocomial and Occupational Exposures. Nosocomial transmission of HCV is pos-

sible if infection-control techniques or disinfection procedures are inadequate and

contaminated equipment is shared among patients. Although reports from other

countries do document nosocomial HCV transmission (57–59 ), such transmission

rarely has been reported in the United States (60 ), other than in chronic hemodialysis

settings (61 ). Prevalence of antibody to HCV (anti-HCV) positivity among chronic

hemodialysis patients averages 10%, with some centers reporting rates >60% (23 ).

Both incidence and prevalence studies have documented an association between anti-

HCV positivity and increasing years on dialysis, independent of blood transfusion

(62,63 ). These studies, as well as investigations of dialysis-associated outbreaks of

hepatitis C (64 ), indicate that HCV transmission might occur among patients in a

hemodialysis center because of incorrect implementation of infection-control prac-

tices, particularly sharing of medication vials and supplies (65 ).

Health-care, emergency medical (e.g., emergency medical technicians and para-

medics), and public safety workers (e.g., fire-service, law-enforcement, and correct-

ional facility personnel) who have exposure to blood in the workplace are at risk for

being infected with bloodborne pathogens. However, prevalence of HCV infection

among health-care workers, including orthopedic, general, and oral surgeons, is no

greater than the general population, averaging 1%–2%, and is 10 times lower than that

for HBV infection (29–33 ). In a single study that evaluated risk factors for infection, a

history of unintentional needle-stick injury was the only occupational risk factor inde-

pendently associated with HCV infection (66 ).
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The average incidence of anti-HCV seroconversion after unintentional needle sticks

or sharps exposures from an HCV-positive source is 1.8% (range: 0%–7%) (67–70 ),

with one study reporting that transmission occurred only from hollow-bore needles

compared with other sharps (69 ). A study from Japan reported an incidence of HCV

infection of 10% based on detection of HCV RNA by reverse transcriptase polymerase

chain reaction (RT-PCR) (70 ). Although no incidence studies have documented trans-

mission associated with mucous membrane or nonintact skin exposures, trans-

mission of HCV from blood splashes to the conjunctiva have been described (71,72 ).

The risk for HCV transmission from an infected health-care worker to patients ap-

pears to be very low. One published report exists of such transmission during

performance of exposure-prone invasive procedures (73 ). That report, from Spain,

described HCV transmission from a cardiothoracic surgeon to five patients, but did

not identify factors that might have contributed to transmission. Although factors

(e.g., virus titer) might be related to transmission of HCV, no methods exist currently

that can reliably determine infectivity, nor do data exist to determine threshold con-

centration of virus required for transmission.

Percutaneous Exposures in Other Settings. In other countries, HCV infection has

been associated with folk medicine practices, tattooing, body piercing, and commer-

cial barbering (74–81 ). However, in the United States, case-control studies have

reported no association between HCV infection and these types of exposures (40,41 ).

In addition, of patients with acute hepatitis C who were identified in CDC’s sentinel

counties viral hepatitis surveillance system during the past 15 years and who denied a

history of injecting-drug use, only 1% reported a history of tattooing or ear piercing,

and none reported a history of acupuncture (41; CDC, unpublished data ). Among

injecting-drug users, frequency of tattooing and ear piercing also was uncommon

(3%).

Although any percutaneous exposure has the potential for transferring infectious

blood and potentially transmitting bloodborne pathogens (i.e., HBV, HCV, or HIV), no

data exist in the United States indicating that persons with exposures to tattooing and

body piercing alone are at increased risk for HCV infection. Further studies are needed

to determine if these types of exposures and settings in which they occur (e.g., correc-

tional institutions, unregulated commercial establishments), are risk factors for HCV

infection in the United States.

Sexual Activity. Case-control studies have reported an association between expo-

sure to a sex contact with a history of hepatitis or exposure to multiple sex partners

and acquiring hepatitis C (40,41 ). In addition, 15%–20% of patients with acute hepati-

tis C who have been reported to CDC’s sentinel counties surveillance system, have a

history of sexual exposure in the absence of other risk factors. Two thirds of these

have an anti-HCV–positive sex partner, and one third reported >2 partners in the

6 months before illness (2 ).

In contrast, a low prevalence of HCV infection has been reported by studies of long-

term spouses of patients with chronic HCV infection who had no other risk factors for

infection. Five of these studies have been conducted in the United States, involving

30–85 partners each, in which average prevalence of HCV infection was 1.5% (range:

0% to 4.4%) (56,82–85 ). Among partners of persons with hemophilia coinfected with

HCV and HIV, two studies have reported an average prevalence of HCV infection of
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3% (83,86 ). One additional study evaluated potential transmission of HCV between

sexually transmitted disease (STD) clinic patients, who denied percutaneous risk

factors, and their steady partners (28 ). Prevalence of HCV infection among male

patients with an anti-HCV–positive female partner (7%) was no different than that

among males with a negative female partner (8%). However, female patients with an

anti-HCV–positive partner were almost fourfold more likely to have HCV infection than

females with a negative male partner (10% versus 3%, respectively). These data indi-

cate that, similar to other bloodborne viruses, sexual transmission of HCV from males

to females might be more efficient than from females to males.

Among persons with evidence of high-risk sexual practices (e.g., patients attending

STD clinics and female prostitutes) who denied a history of injecting-drug use, preva-

lence of anti-HCV has been found to average 6% (range: 1%–10%) (24–28,87 ). Specific

factors associated with anti-HCV positivity for both heterosexuals and men who have

sex with men (MSM) included greater numbers of sex partners, a history of prior

STDs, and failure to use a condom. However, the number of partners associated with

infection risk varied among studies, ranging from >1 partner in the previous month to

>50 in the previous year. In studies of other populations, the number of partners asso-

ciated with HCV infection also varied, ranging from >2 partners in the 6 months before

illness for persons with acute hepatitis C (41 ), to ≥5 partners/year for HCV-infected

volunteer blood donors (56 ), to ≥10 lifetime partners for HCV- infected persons in the

general population (3 ).

Only one study has documented an association between HCV infection and MSM

activity (28 ), and at least in STD clinic settings, the prevalence rate of HCV infection

among MSM generally has been similar to that of heterosexuals. Because sexual

transmission of bloodborne viruses is recognized to be more efficient among MSM

compared with heterosexual men and women, why HCV infection rates are not sub-

stantially higher among MSM compared with heterosexuals is unclear. This

observation and the low prevalence of HCV infection observed among long-term

spouses of persons with chronic HCV infection have raised doubts regarding the im-

portance of sexual activity in transmission of HCV. Unacknowledged percutaneous

risk factors (i.e., illegal injecting-drug use) might contribute to increased risk for HCV

infection among persons with high-risk sexual practices.

Although considerable inconsistencies exist among studies, data indicate overall

that sexual transmission of HCV appears to occur, but that the virus is inefficiently

spread through this manner. More data are needed to determine the risk for, and fac-

tors related to, transmission of HCV between long-term steady partners as well as

among persons with high-risk sexual practices, including whether other STDs pro-

mote transmission of HCV by influencing viral load or modifying mucosal barriers.

Household Contact. Case-control studies also have reported an association

between nonsexual household contact and acquiring hepatitis C (40,41 ). The

presumed mechanism of transmission is direct or inapparent percutaneous or permu-

cosal exposure to infectious blood or body fluids containing blood. In a recent

investigation in the United States, an HCV-infected mother transmitted HCV to her

hemophilic child during performance of home infusion therapy, presumably when she

had an unintentional needle stick and subsequently used the contaminated needle in

the child (88 ).
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Although prevalence of HCV infection among nonsexual household contacts

of persons with chronic HCV infection in the United States is unknown, HCV transmis-

sion to such contacts is probably uncommon. In studies from other countries of

nonsexual household contacts of patients with chronic hepatitis C, average anti-HCV

prevalence was 4% (15 ). Although infected contacts in these studies reported no

other commonly recognized risk factors for hepatitis C, most of these studies were

done in countries where exposures commonly experienced in the past from contami-

nated equipment used in traditional and nontraditional medical procedures might

have contributed to clustering of HCV infections in families (75,76,79 ).

Perinatal. The average rate of HCV infection among infants born to HCV-positive,

HIV-negative women is 5%–6% (range: 0%–25%), based on detection of anti-HCV and

HCV RNA, respectively (89–101 ). The average infection rate for infants born to women

coinfected with HCV and HIV is higher — 14% (range: 5%–36%) and 17%, based on

detection of anti-HCV and HCV RNA, respectively (90,96,98–104 ). The only factor

consistently found to be associated with transmission has been the presence of HCV

RNA in the mother at the time of birth. Although two studies of infants born to HCV-

positive, HIV-negative women reported an association with titer of HCV RNA, each

study reported a different level of HCV RNA related to transmission (92,93 ). Studies

of HCV/HIV-coinfected women more consistently have indicated an association be-

tween virus titer and transmission of HCV (102 ).

Data regarding the relationship between delivery mode and HCV transmission are

limited and presently indicate no difference in infection rates between infants deliv-

ered vaginally compared with cesarean-delivered infants. The transmission of HCV

infection through breast milk has not been documented. In the studies that have

evaluated breastfeeding in infants born to HCV-infected women, average rate of infec-

tion was 4% in both breastfed and bottle-fed infants (95,96,99,100,105,106 ).

Diagnostic criteria for perinatal HCV infection have not been established. Various

anti-HCV patterns have been observed in both infected and uninfected infants of anti-

HCV–positive mothers. Passively acquired maternal antibody might persist for

months, but probably not for >12 months. HCV RNA can be detected as early as 1 to

2 months.

Persons with No Recognized Source for Their Infection. Recent studies have dem-

onstrated that injecting-drug use currently accounts for 60% of HCV transmission in

the United States (2 ). Although the role of sexual activity in transmission of HCV re-

mains unclear, ≤20% of persons with HCV infection report sexual exposures (i.e.,

exposure to an infected sexual partner or to multiple partners) in the absence of per-

cutaneous risk factors (2 ). Other known exposures (occupational, hemodialysis,

household, perinatal) together account for approximately 10% of infections. Thus, a

potential risk factor can be identified for approximately 90% of persons with HCV in-

fection. In the remaining 10%, no recognized source of infection can be identified,

although most persons in this category are associated with low socioeconomic level.

Although low socioeconomic level has been associated with several infectious dis-

eases and might be a surrogate for high-risk exposures, its nonspecific nature makes

targeting prevention measures difficult.
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Screening and Diagnostic Tests

Serologic Assays

The only tests currently approved by the U.S. Food and Drug Administration (FDA)

for diagnosis of HCV infection are those that measure anti-HCV (Table 2) (107 ). These

tests detect anti-HCV in ≥97% of infected patients, but do not distinguish between

acute, chronic, or resolved infection. As with any screening test, positive predictive

value of enzyme immunoassay (EIA) for anti-HCV varies depending on prevalence of

infection in the population and is low in populations with an HCV-infection prevalence

of <10% (1,34 ). Supplemental testing with a more specific assay (i.e., recombinant

immunoblot assay [RIBA ]) of a specimen with a positive EIA result prevents report-

ing of false-positive results, particularly in settings where asymptomatic persons are

being tested. 

Supplemental test results might be reported as positive, negative, or indetermi-

nate. An anti-HCV–positive person is defined as one whose serologic results are

EIA-test–positive and supplemental-test–positive. Persons with a negative EIA test

result or a positive EIA and a negative supplemental test result are considered unin-

fected, unless other evidence exists to indicate HCV infection (e.g., abnormal ALT

levels in immunocompromised persons or persons with no other etiology for their

liver disease). Indeterminate supplemental test results have been observed in recently

infected persons who are in the process of seroconversion, as well as in persons

chronically infected with HCV. Indeterminate anti-HCV results also might indicate a

false-positive result, particularly in those persons at low risk for HCV infection.

Nucleic Acid Detection

The diagnosis of HCV infection also can be made by qualitatively detecting HCV

RNA using gene amplification techniques (e.g., RT-PCR) (Table 2) (108 ). HCV RNA can

be detected in serum or plasma within 1–2 weeks after exposure to the virus and

weeks before the onset of alanine aminotransferase (ALT) elevations or the appear-

ance of anti-HCV. Rarely, detection of HCV RNA might be the only evidence of HCV

infection. Although RT-PCR assay kits for HCV RNA are available for research purposes

from various manufacturers of diagnostic reagents, none have been approved by

FDA. In addition, numerous laboratories perform RT-PCR using in-house laboratory

methods and reagents.

Although not FDA-approved, RT-PCR assays for HCV infection are used commonly

in clinical practice. Most RT-PCR assays have a lower limit of detection of 100–1,000

viral genome copies/mL. With adequate optimization of RT-PCR assays, 75%–85% of

persons who are anti-HCV–positive and >95% of persons with acute or chronic hepati-

tis C will test positive for HCV RNA. Some HCV-infected persons might be only

intermittently HCV RNA-positive, particularly those with acute hepatitis C or with end-

stage liver disease caused by hepatitis C. To minimize false-negative results, serum

must be separated from cellular components within 2–4 hours after collection, and

preferably stored frozen at -20 C or -70 C (109 ). If shipping is required, frozen samples

should be protected from thawing. Because of assay variability, rigorous quality

assurance and control should be in place in clinical laboratories performing this assay,

and proficiency testing is recommended.
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• Monitor patients on antiviral therapy

TABLE 2. Tests for hepatitis C virus (HCV) infection

Test/Type Application Comments

Hepatitis C virus antibody (anti-HCV)

• EIA (enzyme immunoassay) • Indicates past or present infection, but
does not differentiate between acute,
chronic, or resolved infection

• Sensitivity ≥97%

• All positive EIA results should be verified
with a supplemental assay

HCV RNA (hepatitis C virus ribonucleic acid)

Qualitative tests*†

• Reverse transcriptase polymerase chain
reaction (RT-PCR) amplification of HCV
RNA by in-house or commercial assays
(e.g., Amplicor HCV )

• Detect presence of circulating HCV RNA • Detect virus as early as 1–2 weeks after
exposure

• False-positive and false-negative results
might occur

Quantitative tests*†

• RT-PCR amplification of HCV RNA by
in-house or commercial assays (e.g.,
Amplicor HCV Monitor ) 

• Determine concentration of HCV RNA • Less sensitive than qualitative RT-PCR

• Branched chain DNA§ (bDNA) assays
(e.g., Quantiplex  HCV RNA Assay)

Genotype*†

• Several methodologies available (e.g.,
hybridization, sequencing)

• Group isolates of HCV based on genetic
differences, into 6 genotypes and
>90 subtypes

• Genotype 1 (subtypes 1a and 1b) most
common in United States and associated
with lower response to antiviral therapy

• With new therapies, length of treatment
might vary based on genotype

Serotype*

• EIA based on immunoreactivity to syn-
thetic peptides (e.g., Murex HCV
Serotyping 1–6 Assay)

• No clinical utility • Cannot distinguish between subtypes

• EIA alone has low-positive predictive
value in low-prevalence populations

• Detection of HCV RNA during course of in-
fection might be intermittent; a single
negative RT-PCR is not conclusive

• Should not be used to exclude the diagno-
sis of HCV infection or to determine
treatment endpoint

• Dual infections often observed

• Might be useful for assessing the
likelihood of response to antiviral therapy

• Supplemental assay (i.e., recombinant
immunoblot assay [RIBA ])

* Currently not U.S. Food and Drug Administration approved; lack standardization.
† Samples require special handling (e.g., serum must be separated within 2–4 hours of collection and stored frozen [-20 C or -70 C]; frozen samples should

be shipped on dry ice).
§ Deoxyribonucleic acid.



Quantitative assays for measuring the concentration (titer) of HCV RNA have been

developed and are available from commercial laboratories (110 ), including a quanti-

tative RT-PCR (Amplicor HCV Monitor , Roche Molecular Systems, Branchburg, New

Jersey) and a branched DNA (deoxyribonucleic acid) signal amplification assay

(Quantiplex  HCV RNA Assay [bDNA], Chiron Corp., Emeryville, California) (Table 2).

These assays also are not FDA-approved, and compared with qualitative RT-PCR

assays, are less sensitive with lower limits of detection of 500 viral genome copies/mL

for the Amplicor HCV Monitor  to 200,000 genome equivalents/mL for the Quanti-

plex  HCV RNA Assay (111 ). In addition, they each use a different standard, which

precludes direct comparisons between the two assays. Quantitative assays should not

be used as a primary test to confirm or exclude diagnosis of HCV infection or to moni-

tor the endpoint of treatment. Patients with chronic hepatitis C generally circulate

virus at levels of 105–107 genome copies/mL. Testing for level of HCV RNA might help

predict likelihood of response to antiviral therapy, although sequential measurement

of HCV RNA levels has not proven useful in managing patients with hepatitis C.

At least six different genotypes and >90 subtypes of HCV exist (112 ). Approxi-

mately 70% of HCV-infected persons in the United States are infected with genotype 1,

with frequency of subtype 1a predominating over subtype 1b. Different nucleic acid

detection methods are available commercially to group isolates of HCV, based on

genotypes and subtypes (113 ). Evidence is limited regarding differences in clinical

features, disease outcome, or progression to cirrhosis or hepatocellular carcinoma

(HCC) among persons with different genotypes. However, differences do exist in re-

sponses to antiviral therapy according to HCV genotype. Rates of response in patients

infected with genotype 1 are substantially lower than in patients with other geno-

types, and treatment regimens might differ on the basis of genotype. Thus, geno-

typing might be warranted among persons with chronic hepatitis C who are being

considered for antiviral therapy.

Clinical Features and Natural History

Acute HCV Infection

Persons with acute HCV infection typically are either asymptomatic or have a mild

clinical illness; 60%–70% have no discernible symptoms; 20%–30% might have jaun-

dice; and 10%–20% might have nonspecific symptoms (e.g., anorexia, malaise, or

abdominal pain) (13,114,115 ). Clinical illness in patients with acute hepatitis C who

seek medical care is similar to that of other types of viral hepatitis, and serologic test-

ing is necessary to determine the etiology of hepatitis in an individual patient. In ≤20%

of these patients, onset of symptoms might precede anti-HCV seroconversion. Aver-

age time period from exposure to symptom onset is 6–7 weeks (116–118 ), whereas

average time period from exposure to seroconversion is 8–9 weeks (114; personal

communication, HJ Alter, M.D., Chief, Department of Transfusion Medicine, Clinical

Center, National Institutes of Health, Bethesda, MD, September 1998 ). Anti-HCV can

be detected in 80% of patients within 15 weeks after exposure, in ≥90% within

5 months after exposure, and in ≥97% by 6 months after exposure (14,114 ). Rarely,

seroconversion might be delayed until 9 months after exposure (14,119 ).
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The course of acute hepatitis C is variable, although elevations in serum ALT levels,

often in a fluctuating pattern, are its most characteristic feature. Normalization of ALT

levels might occur and suggests full recovery, but this is frequently followed by ALT

elevations that indicate progression to chronic disease (14 ). Fulminant hepatic failure

following acute hepatitis C is rare (120,121 ).

Chronic HCV Infection

After acute infection, 15%–25% of persons appear to resolve their infection without

sequelae as defined by sustained absence of HCV RNA in serum and normalization of

ALT levels (122; personal communication, LB Seeff, M.D., Senior Scientist [Hepatitis

C], National Institute of Diabetes and Digestive and Kidney Diseases, National Insti-

tutes of Health, Bethesda, MD, July 1998 ). Chronic HCV infection develops in most

persons (75%–85%)(14,122–124 ), with persistent or fluctuating ALT elevations indicat-

ing active liver disease developing in 60%–70% of chronically infected persons

(12–15,116,122–124 ). In the remaining 30%–40% of chronically infected persons, ALT

levels are normal. No clinical or epidemiologic features among patients with acute

infection have been found to be predictive of either persistent infection or chronic liver

disease. Moreover, various ALT patterns have been observed in these patients during

follow-up, and patients might have prolonged periods (≥12 months) of normal ALT

activity even though they have histologic-confirmed chronic hepatitis (14 ). Thus, a

single ALT determination cannot be used to exclude ongoing hepatic injury, and long-

term follow-up of patients with HCV infection is required to determine their clinical

outcome or prognosis.

The course of chronic liver disease is usually insidious, progressing at a slow rate

without symptoms or physical signs in the majority of patients during the first two or

more decades after infection. Frequently, chronic hepatitis C is not recognized until

asymptomatic persons are identified as HCV-positive during blood-donor screening,

or elevated ALT levels are detected during routine physical examinations. Most stud-

ies have reported that cirrhosis develops in 10%–20% of persons with chronic

hepatitis C over a period of 20–30 years, and HCC in 1%–5%, with striking geographic

variations in rates of this disease (124–128 ). However, when cirrhosis is established,

the rate of development of HCC might be as high as 1%–4%/year. In contrast, a study

of >200 women 17 years after they received HCV-contaminated Rh factor IG reported

that only 2.4% had evidence of cirrhosis and none had died (129 ). Thus, longer term

follow-up studies are needed to assess lifetime consequences of chronic hepatitis C,

particularly among those who acquired their infection at young ages.

Although factors predicting severity of liver disease have not been well-defined,

recent data indicate that increased alcohol intake, being aged >40 years at infection,

and being male are associated with more severe liver disease (130 ). In particular,

among persons with alcoholic liver disease and HCV infection, liver disease pro-

gresses more rapidly; among those with cirrhosis, a higher risk for development of

HCC exists (131 ). Furthermore, even intake of moderate amounts (>10 g/day) of alco-

hol in patients with chronic hepatitis C might enhance disease progression. More

severe liver injury observed in persons with alcoholic liver disease and HCV infection

possibly is attributable to alcohol-induced enhancement of viral replication or in-

creased susceptibility of cells to viral injury. In addition, persons who have chronic

liver disease are at increased risk for fulminant hepatitis A (132 ). 
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Extrahepatic manifestations of chronic HCV infection are considered to be of immu-

nologic origin and include cryoglobulinemia, membranoproliferative glomer-

ulonephritis, and porphyria cutanea tarda (131 ). Other extrahepatic conditions have

been reported, but definitive associations of these conditions with HCV infection have

not been established. These include seronegative arthritis, Sjögren syndrome,

autoimmune thyroiditis, lichen planus, Mooren corneal ulcers, idiopathic pulmonary

fibrosis (Hamman-Rich syndrome), polyarteritis nodosa, aplastic anemia, and B-cell

lymphomas.

Clinical Management and Treatment
HCV-positive patients should be evaluated for presence and severity of chronic

liver disease (133 ). Initial evaluation for presence of disease should include multiple

measurements of ALT at regular intervals, because ALT activity fluctuates in persons

with chronic hepatitis C. Patients with chronic hepatitis C should be evaluated for se-

verity of their liver disease and for possible treatment (133–135 ).

Antiviral therapy is recommended for patients with chronic hepatitis C who are at

greatest risk for progression to cirrhosis (133 ). These persons include anti-HCV–

positive patients with persistently elevated ALT levels, detectable HCV RNA, and a

liver biopsy that indicates either portal or bridging fibrosis or at least moderate de-

grees of inflammation and necrosis.

In patients with less severe histologic changes, indications for treatment are less

clear, and careful clinical follow-up might be an acceptable alternative to treatment

with antiviral therapy (e.g., interferon) because progression to cirrhosis is likely to be

slow, if it occurs at all. Similarly, patients with compensated cirrhosis (without jaun-

dice, ascites, variceal hemorrhage, or encephalopathy) might not benefit from

interferon therapy. Careful assessment should be made, and the risks and benefits of

therapy should be thoroughly discussed with the patient.

Patients with persistently normal ALT values should not be treated with interferon

outside of clinical trials because treatment might actually induce liver enzyme

abnormalities (136 ). Patients with advanced cirrhosis who might be at risk for decom-

pensation with therapy and pregnant women also should not be treated. Interferon

treatment is not FDA-approved for patients aged <18 years, and more data are needed

regarding treatment of persons aged <18 years or >60 years. Treatment of patients

who are drinking excessive amounts of alcohol or who are injecting illegal drugs

should be delayed until these behaviors have been discontinued for ≥6 months.

Contraindications to treatment with interferon include major depressive illness,

cytopenias, hyperthyroidism, renal transplantation, and evidence of autoimmune

disease.

Most clinical trials of treatment for chronic hepatitis C have been conducted using

alpha-interferon (134,135,137,138 ). When the recommended regimen of 3 million

units administered subcutaneously 3 times/week for 12 months is used, approxi-

mately 50% of treated patients have normalization of serum ALT activity (biochemical

response), and 33% have a loss of detectable HCV RNA in serum (virologic response)

at the end of therapy. However, ≥50% of these patients relapse when therapy is

stopped. Thus, 15%–25% have a sustained response as measured by testing for ALT

and HCV RNA ≥1 years after therapy is stopped, many of whom also have histologic
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improvement. For patients who do not respond by the end of therapy, retreatment

with a standard dose of interferon is rarely effective. Patients who have persistently

abnormal ALT levels and detectable HCV RNA in serum after 3 months of interferon

are unlikely to respond to treatment, and interferon treatment should be discontinued.

These persons might be considered for participation in clinical trials of alternative

treatments. Decreased interferon response rates (<15%) have been found in patients

with higher serum HCV RNA titers and HCV genotype 1 (the most common strain of

HCV in the United States); however, treatment should not be withheld based solely on

these findings.

Therapy for hepatitis C is a rapidly changing area of clinical practice. Combination

therapy with interferon and ribavirin, a nucleoside analogue, is now FDA-approved for

treatment of chronic hepatitis C in patients who have relapsed following interferon

treatment and might be approved soon for patients who have not been treated pre-

viously. Studies of patients treated with a combination of ribavirin and interferon have

demonstrated a substantial increase in sustained response rates, reaching 40%–50%,

compared with response rates of 15%–25% with interferon alone (139,140 ). However,

as with interferon alone, combination therapy in patients with genotype 1 is not as

successful, and sustained response rates among these patients are still <30%.

Most patients receiving interferon experience flu-like symptoms early in treatment,

but these symptoms diminish with continued treatment. Later side effects include fa-

tigue, bone marrow suppression, and neuropsychiatric effects (e.g., apathy, cognitive

changes, irritability, and depression). Interferon dosage must be reduced in 10%–40%

of patients and discontinued in 5% –15% because of severe side effects. Ribavirin can

induce hemolytic anemia and can be problematic for patients with preexisting ane-

mia, bone marrow suppression, or renal failure. In these patients, combination

therapy should be avoided or attempts should be made to correct the anemia.

Hemolytic anemia caused by ribavirin also can be life-threatening for patients with

ischemic heart disease or cerebral vascular disease. Ribavirin is teratogenic, and fe-

male patients should avoid becoming pregnant during therapy.

Other treatments, including corticosteroids, ursodiol, and thymosin, have not been

effective. High iron levels in the liver might reduce the efficacy of interferon. Use

of iron-reduction therapy (phlebotomy or chelation) in combination with interferon

has been studied, but results have been inconclusive. Because patients are becoming

more interested in alternative therapies (e.g., traditional Chinese medicine, anti-

oxidants, naturopathy, and homeopathy), physicians should be prepared to address

questions regarding these topics.

Postexposure Prophylaxis and Follow-Up
Available data regarding the prevention of HCV infection with IG indicate that IG is

not effective for postexposure prophylaxis of hepatitis C (67,141 ). No assessments

have been made of postexposure use of antiviral agents (e.g., interferon) to prevent

HCV infection. Mechanisms of the effect of interferon in treating patients with hepati-

tis C are poorly understood, and an established infection might need to be present for

interferon to be an effective treatment (142 ). As of the publication of this report, inter-

feron is FDA-approved only for treatment of chronic hepatitis C.

Vol. 47 / No. RR-19 MMWR 15



OBJECTIVE

This MMWR  provides recommendations for preventing transmission of hepatitis C virus (HCV); identifying,

counseling, and testing persons at risk for HCV infection; and providing appropriate medical evaluation and

management of HCV-infected persons. These recommendations were developed by CDC staff members after

consultation with expert consultants. This report is intended to serve as a resource for health-care profession-

als, public health officials, and organizations involved in the development, delivery, and evaluation of

prevention and clinical services. Upon completing this continuing education activity, the reader should possess

a clear working knowledge regarding this topic.

ACCREDITATION

Continuing Medical Education (CME) Credit: This activity has been planned and implemented in accordance

with the Essentials and Standards of the Accreditation Council for Continuing Medical Education (ACCME) by

the CDC. CDC is accredited by the ACCME to provide continuing medical education for U.S. physicians. CDC

awards 2.0 hours of category 1 credit toward the AMA Physician’s Recognition Award for this activity.

EXPIRATION — October 16, 1999

The response form must be completed and returned electronically, by fax, or by mail, postmarked no later than

one year from the publication date of this report, for eligibility to receive continuing education credit.

INSTRUCTIONS 

1. Read this MMWR (Vol. 47, RR-19 ), which contains the correct answers to the questions beginning on the

next page.

2. Complete all registration information on the response form, including your name, mailing address,

phone number, and e-mail address, if available.

3. Select your answers to the questions, and mark the corresponding letters on the response form pro-

vided. To receive continuing education credit, you must answer all of the questions. Questions with

more than one answer will instruct you to “indicate all that are true.”

4. Return the answer form, or a photocopy of the form, no later than October 16, 1999, to CDC by one of

the following methods:

Fax: 404-639-4148 Mail: MMWR CME Credit

Internet: <http://www.cdc.gov/epo/ Office of Scientific and Health Communications

 mmwr/mmwr.html> Epidemiology Program Office — MS C08

Centers for Disease Control and Prevention

1600 Clifton Road, N.E.

Atlanta, GA 30333

If you answer all of the questions, you will receive an award letter for 2.0 hours of CME credit within

90 days. No fees are charged for participating in this continuing education activity.

Recommendations for Prevention and Control of Hepatitis C Virus (HCV)

Infection and HVC-Related Chronic Disease

U.S. DEPARTMENT OF HEALTH & HUMAN SERVICES

Continuing Medical Education Activity

Sponsored by the Centers for Disease Control

and Prevention (CDC) 

October 16, 1998 / Vol. 47 / No. RR-19

TM

Recommendations
and

Reports



To receive continuing education credit, please answer all of the following questions:

1. Which of the following statements about hepatitis C virus (HCV) infection and

 HCV-associated chronic liver disease in the United States are true? (Indicate all

 that are true.)

A. HCV is responsible for 40% of chronic liver disease.

B. HCV-associated chronic liver disease often results in death.

C. An estimated 8,000–10,000 deaths occur each year as a result of HCV-associ-

ated chronic liver disease.

D. Persistent HCV infection develops in most persons (85%), including those with

no biochemical evidence of active liver disease.

E. HCV-associated chronic liver disease is the cause of most liver transplantation

in the United States.

2. Which of the following is currently the major risk factor for HCV infection in the

 United States? (Choose the one correct answer.)

A. Tattoos

B. Injecting-drug use

C. Blood transfusion

D. Sexual activity

E. Working in healthcare occupations

3. Which of the following tests could be used to “confirm” the diagnosis of HCV

 infection in a patient who is anti-HCV positive by enzyme immunoassay (EIA)?

 (Indicate all that are true.)

A. Recombinant Immunoblot Assay (RIBA )

B. Qualitative reverse transcriptase polymerase chain reaction (RT-PCR)

C. Quantitative RT-PCR

D. Genotyping

E. All of the above
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4. For which of the following persons is routine testing for HCV infection

 recommended? (Indicate all that are true.)

A. Persons who have been tattooed

B. Persons who have had a history of sexually transmitted disease

C. Persons who have ever injected illicit drugs

D. Persons who have had a transfusion of blood or blood components before

July 1992

E. Persons who have received clotting factor concentrates made before 1987

5. For which of the following persons is need for routine testing for HCV infection

 unclear? (Indicate all that are true.)

A. Injecting-drug users

B. Persons who have been tattooed or who have body piercing

C. Persons with a history of sexually transmitted disease

D. Pregnant women

E. All of the above

6. For which of the following persons is routine testing for HCV infection not

 recommended? (Indicate all that are true.)

A. Persons with a history of blood transfusion

B. Pregnant women

C. Persons with a history of sexually transmitted disease

D. Household contacts of persons with HCV infection

E. Health-care and public safety workers
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7. What is the percentage of persons with HCV infection who develop chronic

 hepatitis C? (Choose the one correct answer.)

A. 10%

B. 40%

C. 60%–70%

D. 100%

E. 0%

8. What are the licensed therapies for the treatment of chronic hepatitis C?

 (Indicate all that are true.)

A. Milk thistle

B. No licensed therapies are available

C. Monotherapy with interferon

D. Monotherapy with ribavirin

E. Combination therapy with interferon and ribavirin

9. Indicate the setting where you work.

A. State/local health department

B. Other public health setting

C. Hospital clinic/private practice

D. Managed care organization

E. Academic institution

F. Other, please specify
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10. Indicate the approximate number of patients with hepatitis C that you treat or

 counsel on a monthly basis.

A. None

B. 1–5 

C. 6–15

D. 16–25

E. 25

11. What is your training background?

A. Internal medicine

B. Family practice

C. Gastroenterology

D. Infectious disease

E. Other

The following questions will assess your perceptions of the readability of the

material.

        Answer Guide for questions 1–8
  1.a, c, d, e; 2.b; 3.a, b; 4.c, d, e; 5.b, c; 6.b, d, e; 7.c; 8. c, e

Strongly

agree Agree

Neither

agree

nor

disagree Disagree

Strongly

disagree

12. I understood the rationale

for the recommendations.
A B C D E

13. Overall, the presentation

of the article enhanced

my ability to read and

understand the material

A B C D E
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The immediate postexposure setting provides opportunity to identify persons early

in the course of their HCV infection. Studies indicate that interferon treatment begun

early in the course of HCV infection is associated with a higher rate of resolved infec-

tion (143 ). However, no data exist indicating that treatment begun during the acute

phase of infection is more effective than treatment begun early during the course of

chronic HCV infection. In addition, as stated previously, interferon is not FDA-

approved for this indication. Determination of whether treatment of HCV infection is

more beneficial in the acute phase than in the early chronic phase will require evalu-

ation with well-designed research protocols.

PREVENTION AND CONTROL RECOMMENDATIONS

Rationale
Reducing the burden of HCV infection and HCV-related disease in the United States

requires implementation of primary prevention activities that reduce risks for con-

tracting HCV infection and secondary prevention activities that reduce risks for liver

and other chronic diseases in HCV-infected persons. In addition, surveillance and

evaluation activities are required to determine the effectiveness of prevention

programs in reducing incidence of disease, identifying persons infected with HCV, pro-

viding appropriate medical follow-up, and promoting healthy lifestyles and behaviors.

Primary prevention activities can reduce or eliminate potential risk for HCV trans-

mission from a) blood, blood components, and plasma derivatives; b) such high-risk

activities as injecting-drug use and sex with multiple partners; and c) percutaneous

exposures to blood in health care and other (i.e., tattooing and body piercing) settings.

Immunization against HCV is not available; therefore, identifying persons at risk but

not infected with HCV provides opportunity for counseling on how to reduce their risk

for becoming infected.

Elements of a comprehensive strategy to prevent and control hepatitis C virus
(HCV) infection and HCV-related disease 

• Primary prevention activities include

– screening and testing of blood, plasma, organ, tissue, and semen donors 

– virus inactivation of plasma-derived products;

– risk-reduction counseling and services; and

– implementation and maintenance of infection-control practices.

• Secondary prevention activities include

– identification, counseling, and testing of persons at risk, and

– medical management of infected persons.

• Professional and public education.

• Surveillance and research to monitor disease trends and the effectiveness of

prevention activities and to develop improved prevention methods.
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Secondary prevention activities can reduce risks for chronic disease by identifying

HCV-infected persons through diagnostic testing and by providing appropriate medi-

cal management and antiviral therapy. Because of the number of persons with chronic

HCV infection, identification of these persons must be a major focus of current preven-

tion programs. Identification of persons at risk for HCV infection provides opportunity

for testing to determine their infection status, medical evaluation to determine their

disease status if infected, and antiviral therapy, if appropriate. Identification also pro-

vides infected persons opportunity to obtain information concerning how they can

prevent further harm to their liver and prevent transmitting HCV to others.

Factors for consideration when making decisions regarding development and im-

plementation of preventive services for a particular disease include the public health

importance of the disease, the availability of appropriate diagnostic tests, and the

effectiveness of available preventive and therapeutic interventions. However, identifi-

cation of persons at risk for HCV infection must take into account not only the benefits

but also the limitations and drawbacks associated with such efforts. Hepatitis C is a

disease of major public health importance, and suitable and accurate diagnostic tests

as well as behavioral and therapeutic interventions are available. Counseling and test-

ing can prevent disease transmission and progression through reducing high-risk

practices (e.g., injecting-drug use and alcohol intake). However, the degree to which

persons will change their high-risk practices based on knowing their test results is not

known, and possible adverse consequences of testing exist, including disclosure of

test results to others that might result in disrupted personal relationships and possible

discriminatory action (e.g., loss of employment, insurance, and educational opportu-

nities). Antiviral treatment is also available, and treatment guidelines have been

developed. Such treatment is beneficial for many patients, although sustained re-

sponse rates and mode of delivery are currently less than ideal.

Persons at risk for HCV infection who receive health-care services in the public and

private sectors should have access to counseling and testing. Facilities that provide

counseling and testing should include services or referrals for medical evaluation and

management of persons identified as infected with HCV. Priorities for implementing

new counseling and testing programs should be based on providing access to per-

sons who are most likely to be infected or who practice high-risk behaviors.

PRIMARY PREVENTION RECOMMENDATIONS

Blood, Plasma Derivatives, Organs, Tissues, and Semen
Current practices that exclude blood, plasma, organ, tissue, or semen donors deter-

mined to be at increased risk for HCV by history or who have serologic markers for

HCV infection must be maintained to prevent HCV transmission from transfusions and

transplants (1 ). Viral inactivation of clotting factor concentrates and other products

derived from human plasma, including IG products, also must be continued, and all

plasma-derived products that do not undergo viral inactivation should be HCV RNA

negative by RT-PCR before release.

Vol. 47 / No. RR-19 MMWR 17



High-Risk Drug and Sexual Practices
Health-care professionals in all patient care settings routinely should obtain a his-

tory that inquires about use of illegal drugs (injecting and noninjecting) and evidence

of high-risk sexual practices (e.g., multiple sex partners or a history of STDs). Primary

prevention of illegal drug injecting will eliminate the greatest risk factor for HCV infec-

tion in the United States (144 ). Although consistent data are lacking regarding the

extent to which sexual activity contributes to HCV transmission, persons having

multiple sex partners are at risk for STDs (e.g., HIV, HBV, syphilis, gonorrhea, and

chlamydia). Counseling and education to prevent initiation of drug-injecting or high-

risk sexual practices is important, especially for adolescents. Persons who inject drugs

or who are at risk for STDs should be counseled regarding what they can do to mini-

mize their risk for becoming infected or of transmitting infectious agents to others,

including need for vaccination against hepatitis B (144–148 ). Injecting and noninject-

ing illegal drug users and sexually active MSM also should be vaccinated against

hepatitis A (149 ).

Prevention messages for persons with high-risk drug or sexual practices

• Persons who use or inject illegal drugs should be advised

– to stop using and injecting drugs.

– to enter and complete substance-abuse treatment, including relapse-
prevention programs.

– if continuing to inject drugs,

- to never reuse or “share” syringes, needles, water, or drug preparation
equipment; if injection equipment has been used by other persons, to
first clean the equipment with bleach and water;

- to use only sterile syringes obtained from a reliable source (e.g., phar-
macies);

- to use a new sterile syringe to prepare and inject drugs;

- if possible, to use sterile water to prepare drugs; otherwise to use clean
water from a reliable source (such as fresh tap water).

- to use a new or disinfected container (“cooker”) and a new filter (“cot-
ton”) to prepare drugs;

- to clean the injection site before injection with a new alcohol swab; and

- to safely dispose of syringes after one use.

– to get vaccinated against hepatitis B and hepatitis A.

• Persons who are at risk for sexually transmitted diseases should be advised

– that the surest way to prevent the spread of human immunodeficiency
virus infection and other sexually transmitted diseases is to have sex with
only one uninfected partner or not to have sex at all.

– to use latex condoms correctly and every time to protect themselves and
their partners from diseases spread through sexual activity.

– to get vaccinated against hepatitis B, and if appropriate, hepatitis A.
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Counseling of persons with potential or existing illegal drug use or high-risk sexual

practices should be conducted in the setting in which the patient is identified. If coun-

seling services cannot be provided on-site, patients should be referred to a convenient

community resource, or at a minimum, provided easy-to-understand health-education

material. STD and drug-treatment clinics, correctional institutions, and HIV counseling

and testing sites should routinely provide information concerning prevention of HCV

and HBV infection in their counseling messages. Based on the findings of multiple

studies, syringe and needle-exchange programs can be an effective part of a compre-

hensive strategy to reduce the incidence of bloodborne virus transmission and do not

encourage the use of illegal drugs (150–153 ). Therefore, to reduce the risk for HCV

infection among injecting-drug users, local communities can consider implementing

syringe and needle-exchange programs.

Percutaneous Exposures to Blood in Health Care and Other
Settings

Health-Care Settings

Health-care, emergency medical, and public safety workers should be educated

regarding risk for and prevention of bloodborne infections, including the need to be

vaccinated against hepatitis B (154–156 ). Standard barrier precautions and engineer-

ing controls should be implemented to prevent exposure to blood. Protocols should

be in place for reporting and follow-up of percutaneous or permucosal exposures to

blood or body fluids that contain blood.

Health-care professionals responsible for overseeing patients receiving home

infusion therapy should ensure that patients and their families (or caregivers) are in-

formed of potential risk for infection with bloodborne pathogens, and should assess

their ability to use adequate infection-control practices consistently (88 ). Patients and

families should receive training with a standardized curriculum that includes appropri-

ate infection-control procedures, and these procedures should be evaluated regularly

through home visits.

Currently, no recommendations exist to restrict professional activities of health-

care workers with HCV infection. As recommended for all health-care workers, those

who are HCV-positive should follow strict aseptic technique and standard precautions,

including appropriate use of hand washing, protective barriers, and care in the use

and disposal of needles and other sharp instruments (154,155 ).

In chronic hemodialysis settings, intensive efforts must be made to educate new

staff and reeducate existing staff regarding hemodialysis-specific infection-control

practices that prevent transmission of HCV and other bloodborne pathogens (65,157 ).

Hemodialysis-center precautions are more stringent than standard precautions.

Standard precautions require use of gloves only when touching blood, body fluids,

secretions, excretions, or contaminated items. In contrast, hemodialysis-center pre-

cautions require glove use whenever patients or hemodialysis equipment is touched.

Standard precautions do not restrict use of supplies, instruments, and medications to

a single patient; hemodialysis-center precautions specify that none of these items be

shared among any patients. Thus, appropriate use of hemodialysis-center precautions
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should prevent transmission of HCV among chronic hemodialysis patients, and isola-

tion of HCV-positive patients is not necessary or recommended.

Other Settings

Persons who are considering tattooing or body piercing should be informed of po-

tential risks of acquiring infection with bloodborne and other pathogens through these

procedures. These procedures might be a source of infection if equipment is not ster-

ile or if the artist or piercer does not follow other proper infection-control procedures

(e.g., washing hands, using latex gloves, and cleaning and disinfecting surfaces).

SECONDARY PREVENTION RECOMMENDATIONS

Persons for Whom Routine HCV Testing Is Recommended
Testing should be offered routinely to persons most likely to be infected with HCV

who might require medical management, and testing should be accompanied by ap-

propriate counseling and medical follow-up. In addition, anyone who wishes to know

or is concerned regarding their HCV-infection status should be provided the opportu-

nity for counseling, testing, and appropriate follow-up. The determination of which

persons at risk to recommend for routine testing is based on various considerations,

including a known epidemiologic relationship between a risk factor and acquiring HCV

infection, prevalence of risk behavior or characteristic in the population, prevalence of

infection among those with a risk behavior or characteristic, and the need for persons

with a recognized exposure to be evaluated for infection.

Routine precautions for the care of all hemodialysis patients  

• Patients should have specific dialysis stations assigned to them, and chairs

and beds should be cleaned after each use.

• Sharing among patients of ancillary supplies such as trays, blood pressure

cuffs, clamps, scissors, and other nondisposable items should be avoided.

• Nondisposable items should be cleaned or disinfected appropriately between

uses.

• Medications and supplies should not be shared among patients, and medica-

tion carts should not be used.

• Medications should be prepared and distributed from a centralized area.

• Clean and contaminated areas should be separated (e.g., handling and stor-

age of medications and hand washing should not be done in the same or an

adjacent area to that where used equipment or blood samples are handled).
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Persons Who Have Ever Injected Illegal Drugs

Health-care professionals in primary-care and other appropriate settings routinely

should question patients regarding their history of injecting-drug use, and should

counsel, test, and evaluate for HCV infection, persons with such histories. Current

injecting-drug users frequently are not seen in the primary health-care setting and

might not be reached by traditional media; therefore, community-based organizations

serving these populations should determine the most effective means of integrating

appropriate HCV information and services into their programs.

Testing persons in settings with potentially high proportions of injecting-drug users

(e.g., correctional institutions, HIV counseling and testing sites, or drug and STD treat-

ment programs) might be particularly efficient for identifying HCV-positive persons.

HCV testing programs in these settings should include counseling and referral or ar-

rangements for medical management. However, limited experience exists in

combining HCV programs with existing HIV, STD, or other established services for

populations at high risk for infection with bloodborne pathogens. Persons at risk for

HCV infection through limited or occasional drug use, particularily in the remote past,

might not be receptive to receiving services in such settings as HIV counseling and

testing sites and drug and STD treatment programs. In addition, whether a substantial

proportion of this group at risk can be identified in these settings is unknown. Studies

are needed to determine the best approaches for reaching persons who might not

identify themselves as being at risk for HCV infection.

Persons who should be tested routinely for hepatitis C virus (HCV) infection based
on their risk for infection

• Persons who ever injected illegal drugs, including those who injected once or

a few times many years ago and do not consider themselves as drug users.

• Persons with selected medical conditions, including

– persons who received clotting factor concentrates produced before 1987;

– persons who were ever on chronic (long-term) hemodialysis; and

– persons with persistently abnormal alanine aminotransferase levels.

• Prior recipients of transfusions or organ transplants, including

– persons who were notified that they received blood from a donor who later
tested positive for HCV infection;

– persons who received a transfusion of blood or blood components before
July 1992; and

– persons who received an organ transplant before July 1992.

Persons who should be tested routinely for HCV-infection based on a recognized
exposure

• Healthcare, emergency medical, and public safety workers after needle sticks,

sharps, or mucosal exposures to HCV-positive blood.

• Children born to HCV-positive women.
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Persons with Selected Medical Conditions

Persons with hemophilia who received clotting factor concentrates produced be-

fore 1987 and long-term hemodialysis patients should be tested for HCV infection.

Educational efforts directed to health-care professionals, patient organizations, and

agencies who care for these patients should emphasize the need for these patients to

know whether they are infected with HCV and encourage testing for those who have

not been tested previously. Periodic testing of long-term hemodialysis patients for

purposes of infection control is currently not recommended (61 ). However, issues sur-

rounding prevention of HCV and other bloodborne pathogen transmission in

long-term hemodialysis settings are currently undergoing discussion, and updating

recommendations for this setting is under development.

Persons with persistently abnormal ALT levels are often identified in medical set-

tings. As part of their medical work-up, health-care professionals should test routinely

for HCV infection persons with ALT levels above the upper limit of normal on at least

two occasions. Persons with other evidence of liver disease identified by abnormal

serum aspartate aminotransferase (AST) levels, which is common among persons

with alcohol-related liver disease, should be tested also.

Prior Recipients of Blood Transfusions or Organ Transplants

Persons who might have become infected with HCV through transfusion of blood

and blood components should be notified. Two types of approaches should be used —

a) a targeted, or directed, approach to identify prior transfusion recipients from donors

who tested anti-HCV positive after multiantigen screening tests were widely imple-

mented (July 1992 and later); and b) a general approach to identify all persons who

received transfusions before July 1992. A targeted notification approach focuses on a

specific group known to be at risk, and will reach persons who might be unaware they

were transfused. However, because blood and blood-component donor testing for

anti-HCV before July 1992 did not include confirmatory testing, most of these notifica-

tions would be based on donors who were not infected with HCV because their test

results were falsely positive. A general education campaign to identify persons trans-

fused before July 1992 has the advantage of not being dependent on donor testing

status or availability of records, and potentially reaches persons who received HCV-

infected blood from donors who tested falsely negative on the less sensitive serologic

test, as well as from donors before testing was available.

• Persons who received blood from a donor who tested positive for HCV infection

after multiantigen screening tests were widely implemented. Persons who re-

ceived blood or blood components from donors who subsequently tested

positive for anti-HCV using a licensed multiantigen assay should be notified as

provided for in guidance issued by FDA. For specific details regarding this notifi-

cation, readers should refer to the FDA document, Guidance for Industry. Current

Good Manufacturing Practice for Blood and Blood Components: (1) Quarantine

and Disposition of Units from Prior Collections from Donors with Repeatedly

Reactive Screening Tests for Antibody to Hepatitis C Virus (Anti-HCV); (2) Supple-

mental Testing, and the Notification of Consignees and Blood Recipients of

Donor Test Results for Anti-HCV. (This document is available on the Internet at

<http://www.fda.gov/cber/gdlns/gmphcv.txt>.)
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Blood-collection establishments and transfusion services should work with local

and state health agencies to coordinate this notification effort. Health-care pro-

fessionals should have information regarding the notification process and HCV

infection so that they are prepared to discuss with their patients why they were

notified and to provide appropriate counseling, testing, and medical evaluation.

Health-education material sent to recipients should be easy to understand and

include information concerning where they can be tested, what hepatitis C means

in terms of their day-to-day living, and where they can obtain more information.

• Persons who received a transfusion of blood or blood components (including

platelets, red cells, washed cells, and fresh frozen plasma) or a solid-organ trans-

plant (e.g., heart, lung, kidney, or liver) before July 1992. Patients with a history

of blood transfusion or solid-organ transplantation before July 1992 should be

counseled, tested, and evaluated for HCV infection. Health-care professionals in

primary-care and other appropriate settings routinely should ascertain their

patients’ transfusion and transplant histories either through questioning their

patients, including such risk factors for transfusion as hematologic disorders,

major surgery, trauma, or premature birth, or through review of their medical

records. In addition, transfusion services, public health agencies, and profes-

sional organizations should provide to the public, information concerning the

need for HCV testing in this population. Health-care professionals should be pre-

pared to discuss these issues with their patients and provide appropriate

counseling, testing, and medical evaluation.

Health-Care, Emergency Medical, and Public Safety Workers After Needle
Sticks, Sharps, or Mucosal Exposures to HCV-Positive Blood

Individual institutions should establish policies and procedures for HCV testing of

persons after percutaneous or permucosal exposures to blood and ensure that all

personnel are familiar with these policies and procedures (see text box on next page)

(141 ). Health-care professionals who provide care to persons exposed to HCV in the

occupational setting should be knowledgeable regarding the risk for HCV infection

and appropriate counseling, testing, and medical follow-up.

IG and antiviral agents are not recommended for postexposure prophylaxis of

hepatitis C. Limited data indicate that antiviral therapy might be beneficial when

started early in the course of HCV infection, but no guidelines exist for administration

of therapy during the acute phase of infection. When HCV infection is identified early,

the individual should be referred for medical management to a specialist knowledge-

able in this area.

Children Born to HCV-Positive Women

Because of their recognized exposure, children born to HCV-positive women

should be tested for HCV infection (158 ). IG and antiviral agents are not recom-

mended for postexposure prophylaxis of infants born to HCV-positive women. Testing

of infants for anti-HCV should be performed no sooner than age 12 months, when

passively transferred maternal anti-HCV declines below detectable levels. If earlier di-

agnosis of HCV infection is desired, RT-PCR for HCV RNA may be performed at or after

the infant’s first well-child visit at age 1–2 months. Umbilical cord blood should not be

Vol. 47 / No. RR-19 MMWR 23



used for diagnosis of perinatal HCV infection because cord blood can be contaminated

by maternal blood. If positive for either anti-HCV or HCV RNA, children should be

evaluated for the presence or development of liver disease, and those children

with persistently elevated ALT levels should be referred to a specialist for medical

management.

Persons for Whom Routine HCV Testing Is Not Recommended
For the following persons, routine testing for HCV infection is not recommended

unless they have risk factors for infection.

Health-Care, Emergency Medical, and Public Safety Workers

Routine testing is recommended only for follow-up for a specific exposure.

Pregnant Women

Health-care professionals in settings where pregnant women are evaluated or

receive routine care should take risk histories from their patients designed to deter-

mine the need for testing and other prevention measures, and those health-care

professionals should be knowledgeable regarding HCV counseling, testing, and medi-

cal follow-up.

Postexposure follow-up of health-care, emergency medical, and public safety
workers for hepatitis C virus (HCV) infection

• For the source, baseline testing for anti-HCV.*

• For the person exposed to an HCV-positive source, baseline and follow-up

testing including

– baseline testing for anti-HCV and ALT
†
 activity; and

– follow-up testing for anti-HCV (e.g., at 4–6 months) and ALT activity. (If ear-
lier diagnosis of HCV infection is desired, testing for HCV RNA

§
 may be

performed at 4–6 weeks.)

• Confirmation by supplemental anti-HCV testing of all anti-HCV results

reported as positive by enzyme immunoassay.

* Antibody to HCV.
† Alanine aminotransferase.
§ Ribonucleic acid.

Persons for whom routine hepatitis C virus (HCV) testing is not recommended

• Health-care, emergency medical, and public safety workers.

• Pregnant women.

• Household (nonsexual) contacts of HCV-positive persons.

• The general population.
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Household (Nonsexual) Contacts of HCV-Positive Persons

Routine testing for nonsexual household contacts of HCV-positive persons is not

recommended unless a history exists of a direct (percutaneous or mucosal) exposure

to blood.

Persons for Whom Routine HCV Testing Is of Uncertain Need
For persons at potential (or unknown) risk for HCV infection, the need for, or effec-

tiveness of, routine testing has not been determined.

Recipients of Transplanted Tissue

On the basis of currently available data, risk for HCV transmission from trans-

planted tissue (e.g., corneal, musculoskeletal, skin, ova, or sperm) appears to be rare.

Intranasal Cocaine and Other Noninjecting Illegal Drug Users

Currently, the strength of the association between intranasal cocaine use and HCV

infection does not support routine testing based solely on this risk factor.

Persons with a History of Tattooing or Body Piercing

Because no data exist in the United States documenting that persons with a history

of such exposures as tattooing and body piercing are at increased risk for HCV infec-

tion, routine testing is not recommended based on these exposures alone. In settings

having a high proportion of HCV-infected persons and where tattooing and body

piercing might be performed in an unregulated manner (e.g., correctional institu-

tions), these types of exposures might be a risk factor for HCV infection. Data are

needed to determine the risk for HCV infection among persons who have been ex-

posed under these conditions.

Persons with a History of Multiple Sex Partners or STDs 

Although persons with a history of multiple sex partners or treatment for STDs and

who deny injecting-drug use appear to have an increased risk for HCV infection, insuf-

ficient data exist to recommend routine testing based on these histories alone.

Health-care professionals who provide services to persons with STDs should use that

Persons for whom routine hepatitis C virus (HCV) testing is of uncertain need

• Recipients of transplanted tissue (e.g., corneal, musculoskeletal, skin, ova,

sperm).

• Intranasal cocaine and other noninjecting illegal drug users.

• Persons with a history of tattooing or body piercing.

• Persons with a history of multiple sex partners or sexually transmitted dis-

eases.

• Long-term steady sex partners of HCV-positive persons.
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opportunity to take complete risk histories from their patients to ascertain the need for

HCV testing, provide risk-reduction counseling, offer hepatitis B vaccination, and, if

appropriate, hepatitis A vaccination.

Long-Term Steady Sex Partners of HCV-Positive Persons

HCV-positive persons with long-term steady partners do not need to change their

sexual practices. Persons with HCV infection should discuss with their partner the

need for counseling and testing. If the partner chooses to be tested and tests negative,

the couple should be informed of available data regarding risk for HCV transmission

by sexual activity to assist them in making decisions about precautions (see section

regarding counseling messages for HCV-positive persons). If the partner tests posi-

tive, appropriate counseling and evaluation for the presence or development of liver

disease should be provided.

Testing for HCV Infection
Consent for testing should be obtained in a manner consistent with that for other

medical care and services provided in the same setting, and should include measures

to prevent unwanted disclosure of test results to others. Persons should be provided

with information regarding

• exposures associated with the transmission of HCV, including behaviors or expo-

sures that might have occurred infrequently or many years ago;

• the test procedures and the meaning of test results;

• the nature of hepatitis C and chronic liver disease;

• the benefits of detecting infection early;

• available medical treatment; and

• potential adverse consequences of testing positive, including disrupted personal

relationships and possible discriminatory action (e.g., loss of employment, insur-

ance, and educational opportunities).

Comprehensive information regarding hepatitis C should be provided before test-

ing; however, this might not be practical when HCV testing is performed as part of a

clinical work-up or when testing for anti-HCV is required. In these cases, persons

should be informed that a) testing for HCV infection will be performed, b) individual

results will be kept confidential, and c) appropriate counseling and referral will be of-

fered if results are positive.

Testing for HCV infection can be performed in various settings, including physi-

cians’ offices, other health-care facilities, health department clinics, and HIV or other

freestanding counseling and testing sites. Such settings should be prepared to pro-

vide appropriate information regarding hepatitis C and provide or offer referral for

additional medical care or other needed services (e.g., drug treatment), as warranted.

Facilities providing HCV testing should have access to information regarding referral

resources, including availability, accessibility, and eligibility criteria of local medical

care and mental health professionals, support groups, and drug-treatment centers.
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The diagnosis of HCV infection can be made by detecting either anti-HCV or HCV

RNA. Anti-HCV is recommended for routine testing of asymptomatic persons, and

should include use of both EIA to test for anti-HCV and supplemental or confirmatory

testing with an additional, more specific assay (Figure 3). Use of supplemental anti-

body testing (i.e., RIBA ) for all positive anti-HCV results by EIA is preferred,

particularly in settings where clinical services are not provided directly.

Supplemental anti-HCV testing confirms the presence of anti-HCV (i.e., eliminates

false-positive antibody results), which indicates past or current infection, and can be

performed on the same serum sample collected for the EIA (i.e., routine serology).

Confirmation or exclusion of HCV infection in a person with indeterminate anti-HCV

supplemental test results should be made on the basis of further laboratory testing,

which might include repeating the anti-HCV in two or more months or testing for HCV

RNA and ALT level.

Indeterminate Positive

Negative
 

(Nonreactive)

Negative

Stop

Negative

(Repeatedly reactive)

Positive

Positive

OR

Positive RT-PCR or
abnormal ALT

Negative RT-PCR and
normal ALT

Stop

Stop

EIA for anti-HCV

      RIBA��
for anti-HCV

    RT-PCR
for HCV RNA

Additonal
laboratory

evaluation
(e.g., RT-PCR, ALT)

Medical
evaluation

ALT Alanine aminotranferase

Anti-HCV Antibody to HCV

EIA Enzyme immunoassay

RIBA Recombinant immunoblot assay

RT-PCR Reverse transcriptase polymerase chain reaction

FIGURE 3. Hepatitis C virus (HCV)-infection–testing algorithm for asymptomatic
persons
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In clinical settings, use of RT-PCR to detect HCV RNA might be appropriate to con-

firm the diagnosis of HCV infection (e.g., in patients with abnormal ALT levels or with

indeterminate supplemental anti-HCV test results) although RT-PCR assays are not

currently FDA-approved. Detection of HCV RNA by RT-PCR in a person with an anti-

HCV–positive result indicates current infection. However, absence of HCV RNA in a

person with an anti-HCV–positive result based on EIA testing alone (i.e., without sup-

plemental anti-HCV testing) cannot differentiate between resolved infection and a

false-positive anti-HCV test result. In addition, because some persons with HCV infec-

tion might experience intermittent viremia, the meaning of a single negative HCV RNA

result is difficult to interpret, particularly in the absence of additional clinical informa-

tion. If HCV RNA is used to confirm anti-HCV results, a separate serum sample will

need to be collected and handled in a manner suitable for RT-PCR. If the HCV RNA

result is negative, supplemental anti-HCV testing should be performed so that the

anti-HCV EIA result can be interpreted before the result is reported to the patient.

Laboratories that perform HCV testing should follow the recommended anti-HCV

testing algorithm, which includes use of supplemental testing. Having assurances that

the HCV testing is performed in accredited laboratories whose services adhere to

recognized standards of good laboratory practice is also necessary. Laboratories that

perform HCV RNA testing should review routinely their data regarding internal

and external proficiency testing because of great variability in accuracy of HCV RNA

testing.

Prevention Messages and Medical Evaluation
HCV-specific information and prevention messages should be provided to infected

persons and individuals at risk by trained personnel in public and private health-care

settings. Health-education materials should include a) general information about HCV

infection; b)  risk factors for infection, transmission, disease progression, and treat-

ment; and c) detailed prevention messages appropriate for the population being

tested. Written materials might also include information about community resources

available for HCV-positive patients for medical evaluation and social support, as

appropriate.

Persons with High-Risk Drug and Sexual Practices

Regardless of test results, persons who use illegal drugs or have high-risk sexual

practices or occupations should be provided with information regarding how to re-

duce their risk for acquiring bloodborne and sexually transmitted infections or of

potentially transmitting infectious agents to others (see section regarding primary

prevention).

Negative Test Results

If their exposure was in the past, persons who test negative for HCV should be

reassured.
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Indeterminate Test Results

Persons whose HCV test results are indeterminate should be advised that the result

is inconclusive, and they should receive appropriate follow-up testing or referral for

further testing (see section regarding testing for HCV infection).

Positive Test Results

Persons who test positive should be provided with information regarding the need

for a) preventing further harm to their liver; b) reducing risks for transmitting HCV to

others; and c) medical evaluation for chronic liver disease and possible treatment.

• To protect their liver from further harm, HCV-positive persons should be advised

to

- not drink alcohol;

- not start any new medicines, including over-the-counter and herbal medi-
cines, without checking with their doctor; and

- get vaccinated against hepatitis A if liver disease is found to be present.

• To reduce the risk for transmission to others, HCV-positive persons should be

advised to

- not donate blood, body organs, other tissue, or semen;

- not share toothbrushes, dental appliances, razors, or other personal-care arti-
cles that might have blood on them; and

- cover cuts and sores on the skin to keep from spreading infectious blood or
secretions.

• HCV-positive persons with one long-term steady sex partner do not need to

change their sexual practices. They should

- discuss the risk, which is low but not absent, with their partner (If they want to
lower the limited chance of spreading HCV to their partner, they might decide
to use barrier precautions [e.g., latex condoms]); and

- discuss with their partner the need for counseling and testing.

• HCV-positive women do not need to avoid pregnancy or breastfeeding. Potential,

expectant, and new parents should be advised that

- approximately 5 out of every 100 infants born to HCV-infected women become
infected (This occurs at the time of birth, and no treatment exists that can pre-
vent this from happening);

- infants infected with HCV at the time of birth seem to do very well in the first
years of life (More studies are needed to determine if these infants will be
affected by the infection as they grow older);

- no evidence exists that mode of delivery is related to transmission; therefore,
determining the need for cesarean delivery versus vaginal delivery should not
be made on the basis of HCV infection status;

- limited data regarding breastfeeding indicate that it does not transmit HCV,
although HCV-positive mothers should consider abstaining from breastfeed-
ing if their nipples are cracked or bleeding;
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- infants born to HCV-positive women should be tested for HCV infection and if
positive, evaluated for the presence or development of chronic liver disease
(see section regarding routine testing of children born to HCV-positive
women); and

- if an HCV-positive woman has given birth to any children after the woman
became infected with HCV, she should consider having the children tested.

• Other counseling messages

- HCV is not spread by sneezing, hugging, coughing, food or water, sharing eat-
ing utensils or drinking glasses, or casual contact.

- Persons should not be excluded from work, school, play, child-care or other
settings on the basis of their HCV infection status.

- Involvement with a support group might help patients cope with hepatitis C.

• HCV-positive persons should be evaluated (by referral or consultation, if appro-

priate) for presence or development of chronic liver disease including

- assessment for biochemical evidence of chronic liver disease;

- assessment for severity of disease and possible treatment according to cur-
rent practice guidelines in consultation with, or by referral to, a specialist
knowledgeable in this area (see excerpts from NIH Consensus Statement in
the following section); and

- determination of need for hepatitis A vaccination.

NIH Consensus Statement Regarding Management of
Hepatitis C (Excerpted)

The NIH “Consensus Statement on Management of Hepatitis C” was based on data

available in March 1997 (133 ). Because of advances in the field of antiviral therapy for

chronic hepatitis C, standards of practice might change, and readers should consult

with specialists knowledgeable in this area.

Persons Recommended for Treatment

Treatment is recommended for patients with chronic hepatitis C who are at greatest

risk for progression to cirrhosis, as characterized by

• persistently elevated ALT levels;

• detectable HCV RNA; and

• a liver biopsy indicating either portal or bridging fibrosis or at least moderate

degrees of inflammation and necrosis.

Persons for Whom Treatment Is Unclear

Included are

• patients with compensated cirrhosis (without jaundice, ascites, variceal hemor-

rhage, or encephalopathy);
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• patients with persistent ALT elevations, but with less severe histologic changes

(i.e., no fibrosis and minimal necroinflammatory changes) (In these patients, pro-

gression to cirrhosis is likely to be slow, if at all; therefore, observation and serial

measurements of ALT and liver biopsy every 3–5 years is an acceptable alterna-

tive to treatment with interferon); and

• patients aged <18 years or >60 years (note that interferon is not approved for

patients aged <18 years).

Persons for Whom Treatment Is Not Recommended

Included are

• patients with persistently normal ALT values;

• patients with advanced cirrhosis who might be at risk for decompensation with

therapy;

• patients who are currently drinking excessive amounts of alcohol or who are

injecting illegal drugs (treatment should be delayed until these behaviors have

been discontinued for ≥6 months); and

• persons with major depressive illness, cytopenias, hyperthyroidism, renal trans-

plantation, evidence of autoimmune disease, or who are pregnant.

PUBLIC HEALTH SURVEILLANCE
The objectives of conducting surveillance for hepatitis C are to 

• identify new cases and determine disease incidence and trends;

• determine risk factors for infection and disease transmission patterns;

• estimate disease burden; and 

• identify infected persons who can be counseled and referred for medical follow-

up.

Various surveillance approaches are required to achieve these objectives because

of limitations of diagnostic tests for HCV infection, the number of asymptomatic

patients with acute and chronic disease, and the long latent period between infection

and chronic disease outcome.

Surveillance for Acute Hepatitis C
Surveillance for acute hepatitis C — new, symptomatic infections — provides the

information necessary for determining incidence trends, changing patterns of trans-

mission and persons at highest risk for infection. In addition, surveillance for new

cases provides the best means to evaluate effectiveness of prevention efforts and to

identify missed opportunities for prevention. Acute hepatitis C is one of the diseases

mandated by the Council of State and Territorial Epidemiologists (CSTE) for reporting

to CDC’s National Notifiable Diseases Surveillance System. However, hepatitis C
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reporting has been unreliable to date because most health departments do not have

the resources required for case investigations to determine if a laboratory report

represents acute infection, chronic infection, repeated testing of a person previously

reported, or a false-positive result. Historically, the most reliable national data regard-

ing acute disease incidence and transmission patterns have come from sentinel

surveillance (i.e., sentinel counties study of acute viral hepatitis). As hepatitis C

prevention and control programs are implemented, federal, state, and local agen-

cies will need to determine the best methods to effectively monitor new disease

acquisition.

Laboratory Reports of Anti-HCV–Positive Tests
Although limitations exist for the use of anti-HCV–positive laboratory reports to

identify new cases and to monitor trends in disease incidence, they potentially are an

important source from which state and local health departments can identify infected

persons who need counseling and medical follow-up. Development of registries of

persons with anti-HCV–positive laboratory results might facilitate efforts to provide

counseling and medical follow-up and these registries could be used to provide local,

state, and national estimates of the proportion of persons with HCV infection

who have been identified. If such registries are developed, the confidentiality of indi-

vidual identifying information should be ensured according to applicable laws and

regulations.

Serologic Surveys
Serologic surveys at state and local levels can characterize regional and local vari-

ations in prevalence of HCV infection, identify populations at high risk, monitor trends,

and evaluate prevention programs. Existing laboratory-based reporting of HCV-

positive test results cannot provide this information because persons who are tested

will not be representative of the population as a whole, and certain populations at high

risk might be underrepresented. Thus, data from newly designed or existing serologic

surveys will be needed to monitor trends in HCV infection and evaluate prevention

programs at state and local levels.

Surveillance for Chronic Liver Disease
Surveillance for HCV-related chronic liver disease can provide information to meas-

ure the burden of disease, determine natural history and risk factors, and evaluate the

effect of therapeutic and prevention measures on incidence and severity of disease.

Until recently, no such surveillance existed, but a newly established sentinel surveil-

lance pilot program for physician-diagnosed chronic liver disease will provide

baseline data and a template for a comprehensive sentinel surveillance system for

chronic liver disease. As the primary source of data regarding the incidence and natu-

ral history of chronic liver disease, this network will be pivotal for monitoring the

effects of education, counseling, other prevention programs, and newly developed

therapies on the burden of the disease.
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FUTURE DIRECTIONS
To prevent chronic HCV infection and its sequelae, prevention of new HCV infec-

tions should be the primary objective of public health activities. Achieving this

objective will require the integration of HCV prevention and surveillance activities into

current public health infrastructure. In addition, several questions concerning the

epidemiology of HCV infection remain, and the answers to those questions could

change or modify primary prevention activities. These questions primarily concern

the magnitude of the risk attributable to sexual transmission of HCV and to illegal

noninjecting-drug use.

Identification of the large numbers of persons in the United States with chronic

HCV infection is resource-intensive. The most efficient means to achieve this identifi-

cation is unknown, because the prevention effectiveness of various implementation

strategies has not been evaluated. However, widespread programs to identify, coun-

sel, and treat HCV-infected persons, combined with improvements in the efficacy of

treatment, are expected to lower the morbidity and mortality from HCV-related

chronic liver disease substantially. Monitoring the progress of these activities to deter-

mine their effectiveness in achieving a reduction in HCV-related chronic disease is

important.
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Immunization of Health-Care Workers:

Recommendations of the Advisory Committee on

Immunization Practices (ACIP) and the Hospital Infection

Control Practices Advisory Committee (HICPAC)

Summary

This report summarizes recommendations of the Advisory Committee on Im-

munization Practices (ACIP) concerning the use of certain immunizing agents in

health-care workers (HCWs) in the United States. It was prepared in consultation

with the Hospital Infection Control Practices Advisory Committee (HICPAC) and

is consistent with current HICPAC guidelines for infection control in health-care

personnel. These recommendations can assist hospital administrators, infection

control practitioners, employee health physicians, and HCWs in optimizing in-

fection prevention and control programs. Background information for each

vaccine-preventable disease and specific recommendations for use of each vac-

cine are presented. The diseases are grouped into three categories: a) those for

which active immunization is strongly recommended because of special risks for

HCWs; b) those for which immunoprophylaxis is or may be indicated in certain

circumstances; and c) those for which protection of all adults is recommended.

This report reflects current ACIP recommendations at the time of publication.

ACIP statements on individual vaccines and disease updates in MMWR should

be consulted for more details regarding the epidemiology of the diseases, im-

munization schedules, vaccine doses, and the safety and efficacy of the

vaccines.

INTRODUCTION
Because of their contact with patients or infective material from patients, many

health-care workers (HCWs)(e.g., physicians, nurses, emergency medical personnel,

dental professionals and students, medical and nursing students, laboratory techni-

cians, hospital volunteers, and administrative staff) are at risk for exposure to and

possible transmission of vaccine-preventable diseases. Maintenance of immunity is

therefore an essential part of prevention and infection control programs for HCWs.

Optimal use of immunizing agents safeguards the health of workers and protects pa-

tients from becoming infected through exposure to infected workers (Table 1) (1–15 ).

Consistent immunization programs could substantially reduce both the number of

susceptible HCWs in hospitals and health departments and the attendant risks for

transmission of vaccine-preventable diseases to other workers and patients (16 ). In

addition to HCWs in hospitals and health departments, these recommendations apply

to those in private physicians’ offices, nursing homes, schools, and laboratories, and

to first responders.

Any medical facility or health department that provides direct patient care is en-

couraged to formulate a comprehensive immunization policy for all HCWs. The

American Hospital Association has endorsed the concept of immunization programs

Vol. 46 / No. RR-18 MMWR 1



for both hospital personnel and patients (17 ). The following recommendations con-

cerning vaccines of importance to HCWs should be considered during policy

development (Table 2).

TABLE 1. Recommendations for immunization practices and use of immunobiologics
applicable to disease prevention among health-care workers — Advisory Committee
on Immunization Practices (ACIP) statements published as of September 1, 1997

Subject MMWR Publication

General recommendations on immunization 1994;43(No.RR-1):1-39

Adult immunization 1991;40(No.RR-12):1-94

Altered immunocompetence 1993;42(No.RR-4):1-18

Adverse reactions, contraindications, and 
precautions 1996;45(No.RR-12):1-35

Bacille Calmette-Guérin vaccine 1996;45(No.RR-4):1-18

Diphtheria, tetanus, and pertussis 1991;40(No.RR-10):1-28
1997;46(No. RR-7)

Hepatitis B 1991;40(No.RR-13):1-25

Hepatitis A 1996;45(No.RR-15):1-30

Influenza* 1997;46(No.RR-9):1-25

Japanese encephalitis 1993;42(No.RR-1):1-15

Measles 1989;38(No.S9):1-18

Measles, mumps, rubella (MMR) 1998;47 (in press)

Meningococcal disease and outbreaks 1997;46(No.RR-5):1-21 

Mumps
(MMR in press, see Measles above)

1989;38:388–92, 397–400

Pertussis, acellular
(see also Diphtheria above)
(supplementary statements)

1992;41(No.RR-1):1-10
1992;41(No.RR-15):1-5
1997;46(No.RR-7):1-25

Pneumococcal 1997;46(No.RR-8):1-24

Poliomyelitis 1997;46(No.RR-3):1-25

Rabies 1991;40(No.RR-3):1-19

Rubella
(MMR in press, see Measles above)

1990;39(No.RR-15):1-18

Typhoid 1994;43(No.RR-14):1-7

Vaccinia (smallpox) 1991;40(No.RR-14):1-10

Varicella 1996;45(No.RR-11):1-36

*Each year influenza vaccine recommendations are reviewed and amended to reflect updated
information concerning influenza activity in the United States for the preceding influenza
season and to provide information on the vaccine available for the upcoming influenza season.
These recommendations are published annually in the MMWR, usually during May or June.
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BACKGROUND

Diseases for Which Immunization Is Strongly Recommended
On the basis of documented nosocomial transmission, HCWs are considered to be

at significant risk for acquiring or transmitting hepatitis B, influenza, measles, mumps,

rubella, and varicella. All of these diseases are vaccine-preventable.

Hepatitis B

Hepatitis B virus (HBV) infection is the major infectious hazard for health-care per-

sonnel. During 1993, an estimated 1,450 workers became infected through exposure

to blood and serum-derived body fluids, a 90% decrease from the number estimated

to have been thus infected during 1985 (18–20 ). Data indicate that 5%–10% of HBV-

infected workers become chronically infected. Persons with chronic HBV infection are

at risk for chronic liver disease (i.e., chronic active hepatitis, cirrhosis, and primary

hepatocellular carcinoma) and are potentially infectious throughout their lifetimes. An

estimated 100–200 health-care personnel have died annually during the past decade

because of the chronic consequences of HBV infection (CDC, unpublished data).

The risk for acquiring HBV infection from occupational exposures is dependent on

the frequency of percutaneous and permucosal exposures to blood or body fluids con-

taining blood (21–25 ). Depending on the tasks he or she performs, any health-care or

public safety worker may be at high risk for HBV exposure. Workers performing tasks

involving exposure to blood or blood-contaminated body fluids should be vaccinated.

For public safety workers whose exposure to blood is infrequent, timely postexposure

prophylaxis may be considered, rather than routine preexposure vaccination.

In 1987, the Departments of Labor and Health and Human Services issued a Joint

Advisory Notice regarding protection of employees against workplace exposure to

HBV and human immunodeficiency virus (HIV), and began the process of rulemaking

to regulate such exposures (26 ). The Federal Standard issued in December, 1991 un-

der the Occupational Safety and Health Act mandates that hepatitis B vaccine be made

available at the employer’s expense to all health-care personnel who are occupation-

ally exposed to blood or other potentially infectious materials (27 ). Occupational

exposure is defined as “...reasonably anticipated skin, eye, mucous membrane, or

parenteral contact with blood or other potentially infectious materials that may result

from the performance of an employee’s duties (27 ).” The Occupational Safety and

Health Administration (OSHA) follows current ACIP recommendations for its immuni-

zation practices requirements (e.g., preexposure and postexposure antibody testing).

These regulations have accelerated and broadened the use of hepatitis B vaccine in

HCWs and have ensured maximal efforts to prevent this occupational disease (23 ). 

Prevaccination serologic screening for prior infection is not indicated for persons

being vaccinated because of occupational risk. Postvaccination testing for antibody to

hepatitis B surface antigen (anti-HBs) response is indicated for HCWs who have blood

or patient contact and are at ongoing risk for injuries with sharp instruments or

needlesticks (e.g., physicians, nurses, dentists, phlebotomists, medical technicians

and students of these professions). Knowledge of antibody response aids in determin-

ing appropriate postexposure prophylaxis.
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TABLE 2. Immunizing agents and immunization schedules for health-care workers (HCWs)*

Generic name
Primary schedule and
booster(s) Indications

Major precautions and
contraindications Special considerations

IMMUNIZING AGENTS STRONGLY RECOMMENDED FOR HEALTH-CARE WORKERS

Hepatitis B (HB)
recombinant
vaccine

Two doses IM 4 weeks
apart; third dose 5
months after second;
booster doses not
necessary.

Preexposure: HCWs at risk
for exposure to blood or
body fluids. 
Postexposure: See Table 3.

On the basis of limited data,
no risk of adverse effects to
developing fetuses is
apparent. Pregnancy should
not be considered a
contraindication to
vaccination of women.
Previous anaphylactic
reaction to common baker’s
yeast is a contraindication to
vaccination.

The vaccine produces neither
therapeutic nor adverse
effects on HBV-infected
persons. Prevaccination
serologic screening is not
indicated for persons being
vaccinated because of
occupational risk. HCWs who
have contact with patients or
blood should be tested 1–2
months after vaccination to
determine serologic
response.

Hepatitis B immune
globulin (HBIG)

0.06 mL/kg IM as soon
as possible after
exposure. A second
dose of HBIG should
be administered 1
month later if the HB
vaccine series has not
been started.

Postexposure prophylaxis
(Table 3): For persons
exposed to blood or body
fluids containing HBsAg and
who are not immune to HBV
infection — 0.06 mL/kg IM as
soon as possible (but no later
than 7 days after exposure).

Influenza vaccine
(inactivated
whole-virus and
split-virus vaccines)

Annual vaccination
with current vaccine.
Administered IM.

HCWs who have contact with
patients at high risk for
influenza or its
complications; HCWs who
work in chronic care facilities;
HCWs with high-risk medical
conditions or who are aged
≥65 years.

History of anaphylactic
hypersensitivity to egg
ingestion.

No evidence exists of risk to
mother or fetus when the
vaccine is administered to a
pregnant woman with an
underlying high-risk
condition. Influenza
vaccination is recommended
during second and third
trimesters of pregnancy
because of increased risk for
hospitalization.
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Measles live-virus
vaccine

One dose SC; second
dose at least 1 month
later.

HCWs
†
 born during or after

1957 who do not have
documentation of having
received 2 doses of live
vaccine on of after the first
birthday or a history of
physician-diagnosed measles
or serologic evidence of
immunity.
Vaccination should be
considered for all HCWs who
lack proof of immunity,
including those born before
1957.

Pregnancy;
immunocompromised
persons

§.
, including

HIV-infected persons who
have evidence of severe
immunosuppression;
anaphylaxis after gelatin
ingestion or administration
of neomycin; recent
administration of immune
globulin.

MMR is the vaccine of choice
if recipients are likely to be
susceptible to rubella and/or
mumps as well as to
measles. Persons vaccinated
during 1963–1967 with a
killed measles vaccine alone,
killed vaccine followed by
live vaccine, or with a
vaccine of unknown type
should be revaccinated with
2 doses of live measles virus
vaccine.

Mumps live-virus
vaccine

One dose SC; no
booster.

HCWs
†
 believed to be

susceptible can be
vaccinated. Adults born
before 1957 can be
considered immune.

Pregnancy;
immunocompromised
persons

§
; history of

anaphylactic reaction after
gelatin ingestion or
administration of neomycin.

MMR is the vaccine of choice
if recipients are likely to be
susceptible to measles and
rubella as well as to mumps.

*Persons who provide health care to patients or work in institutions that provide patient care, e.g., physicians, nurses, emergency medical
personnel, dental professionals and students, medical and nursing students, laboratory technicians, hospital volunteers, and adminis-
trative and support staff in health-care institutions

†All HCWs (i.e., medical or nonmedical, paid or volunteer, full time or part time, student or non-student, with or without patient-care
responsibilities) who work in health-care institutions (e.g., inpatient and outpatient, public and private) should be immune to measles,
rubella, and varicella.

§Persons immunocompromised because of immune deficiency diseases, HIV infection, leukemia, lymphoma or generalized malignancy
or immunosuppressed as a result of therapy with corticosteroids, alkylating drugs, antimetabolites, or radiation.

Abbreviations: IM = intramuscular; HBV = hepatitis B virus; HBsAg = hepatitis B surface antigen; SC = subcutaneous; HIV = human
immunodeficiency virus; MMR = measles, mumps, rubella vaccine.
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TABLE 2. Immunizing agents and immunization schedules for health-care workers (HCWs)*

Generic name
Primary schedule and
booster(s) Indications

Major precautions and
contraindications Special considerations

Rubella live-virus
vaccine

One dose SC; no
booster

Indicated for HCWs
†
, both

men and women, who do not
have documentation of
having received live vaccine
on or after their first birthday
or laboratory evidence of
immunity. Adults born before
1957, except women who
can become pregnant, can
be considered immune.

Pregnancy;
immunocompromised
persons

†
; history of

anaphylactic reaction after
administration of neomycin.

The risk for rubella
vaccine-associated
malformations in the
offspring of women pregnant
when vaccinated or who
become pregnant within 3
months after vaccination is
negligible. Such women
should be counseled
regarding the theoretical
basis of concern for the fetus.
MMR is the vaccine of choice
if recipients are likely to be
susceptible to measles or
mumps, as well as to rubella.

Varicella zoster
live-virus vaccine

Two 0.5 mL doses SC
4-8 weeks apart if
≥13 years of age.

Indicated for HCWs
†
 who do

not have either a reliable
history of varicella or
serologic evidence of
immunity.

Pregnancy,
immunocompromised
persons

§
, history of

anaphylactic reaction
following receipt of
neomycin or gelatin. Avoid
salicylate use for 6 weeks
after vaccination.

Vaccine is available from the
manufacturer for certain
patients with acute
lymphocytic leukemia (ALL)
in remission. Because
71%-93% of persons without
a history of varicella are
immune, serologic testing
before vaccination is likely to
be cost-effective.

Varicella-zoster
immune globulin
(VZIG)

Persons <50 kg:
125 u/10 kg IM;
persons ≥50 kg: 
625 u

¶
.

Persons known or likely to be
susceptible (particularly
those at high risk for
complications, e.g., pregnant
women) who have close and
prolonged exposure to a
contact case or to an
infectious hospital staff
worker or patient.

Serologic testing may help in
assessing whether to
administer VZIG. If use of
VZIG prevents varicella
disease, patient should be
vaccinated subsequently.

— Continued
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BCG VACCINATION

Bacille Calmette
Guérin(BCG)
Vaccine
(Tuberculosis)

One percutaneous
dose of 0.3 mL; no
booster dose
recommended.

Should be considered only
for HCWs in areas where
multi-drug tuberculosis is
prevalent, a strong likelihood
of infection exists, and where
comprehensive infection
control precautions have
failed to prevent TB
transmission to HCWs.

Should not be administered
to immunocompromised
persons,

§ 
pregnant women.

In the United States
tuberculosis-control efforts
are directed towards early
identification, treatment of
cases, and preventive
therapy with isoniazid.

OTHER IMMUNOBIOLOGICS THAT ARE OR MAY BE INDICATED FOR HEALTH-CARE WORKERS

Generic name
Primary schedule and
booster(s)

Indications Major precautions and
contraindications

Special considerations

Immune globulin
(Hepatitis A)

Postexposure-One IM
dose of 0.02 mL/kg

administered ≤2 weeks
after exposure.

Indicated for HCWs exposed
to feces of infectious patients.

Contraindicated in persons
with IgA deficiency; do not
administer within 2 weeks
after MMR vaccine, or 3
weeks after varicella vaccine.
Delay administration of MMR

vaccine for ≥3 months and
varicella vaccine ≥5 months
after administration of IG.

Administer in large muscle
mass (deltoid, gluteal).

* 
Persons who provide health care to patients or work in institutions that provide patient care, e.g., physicians, nurses, emergency medical
personnel, dental professionals and students, medical and nursing students, laboratory technicians, hospital volunteers, and adminis-
trative and support staff in health-care institutions.

†All HCWs (i.e., medical or nonmedical, paid or volunteer, full-time or part-time, student or nonstudent, with or without patient-care
responsibilities) who work in health-care institutions (i.e., inpatient and outpatient, public and private) should be immune to measles,
rubella, and varicella.

§Persons immunocompromised because of immune deficiency diseases, HIV infection (who should primarily not receive BCG, OPV, and
yellow fever vaccines), leukemia, lymphoma or generalized malignancy or immunosuppressed as a result of therapy with corticosteroids,
alkylating drugs, antimetabolites, or radiation.

¶Some experts recommend 125 u/10 kg regardless of total body weight.
Abbreviations: IM = intramuscular; HCW = health-care worker; TB = tuberculosis; MMR = measles, mumps, rubella vaccine; HAV =
hepatitis A virus; SC = subcutaneous;  IgA = immune globulin A.
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TABLE 2. Immunizing agents and immunization schedules for health-care workers (HCWs)*

Generic name
Primary schedule and
booster(s) Indications

Major precautions and
contraindications Special considerations

Hepatitis A vaccine Two doses of vaccine
either 6-12 months
apart (HAVRIX®), or 6
months apart
(VAQTA®).

Not routinely indicated for
HCWs in the United States.
Persons who work with
HAV-infected primates or
with HAV in a research
laboratory setting should be
vaccinated.

History of anaphylactic
hypersensitivity to alum or,
for HAVRIX

®
, the

preservative
2-phenoxyethanol. The
safety of the vaccine in
pregnant women has not
been determined; the risk
associated with vaccination
should be weighed against
the risk for hepatitis A in
women who may be at high
risk for exposure to HAV.

Meningococcal
polysaccharide
vaccine (tetravalent
A, C, W135, and Y)

One dose in volume
and by route specified
by manufacturer; need
for boosters unknown.

Not routinely indicated for
HCWs in the United States.

The safety of the vaccine in
pregnant women has not
been evaluated; it should not
be administered during
pregnancy unless the risk for
infection is high.

Typhoid vaccine,
IM, SC, and oral

IM vaccine: One 0.5
mL dose, booster 0.5
mL every 2 years.
SC vaccine: two 0.5
mL doses, ≥4 weeks
apart, booster 0.5 mL
SC or 0.1 ID every 3
years if exposure
continues.
Oral vaccine: Four
doses on alternate
days. The
manufacturer
recommends
revaccination with the
entire four-dose series
every 5 years.

Workers in microbiology
laboratories who frequently
work with Salmonella typhi.

Severe local or systemic
reaction to a previous dose.
Ty21a (oral) vaccine should
not be administered to
immunocompromised
persons

†
 or to persons

receiving antimicrobial
agents.

Vaccination should not be
considered an alternative to
the use of proper procedures
when handling specimens
and cultures in the laboratory.
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Vaccinia vaccine
(smallpox)

One dose
administered with a
bifurcated needle;
boosters administered
every 10 years.

Laboratory workers who
directly handle cultures with
vaccinia, recombinant
vaccinia viruses, or orthopox
viruses that infect humans.

The vaccine is
contraindicated in pregnancy,
in persons with eczema or a
history of eczema, and in
immunocompromised
persons

†
 and their household

contacts.

Vaccination may be
considered for HCWs who
have direct contact with
contaminated dressings or
other infectious material
from volunteers in clinical
studies involving
recombinant vaccinia virus.

OTHER VACCINE-PREVENTABLE DISEASES

Tetanus and
diphtheria (toxoids
[Td])

Two IM doses 4 weeks
apart; third dose 6-12
months after second
dose; booster every
10 years.

All adults. Except in the first trimester,
pregnancy is not a
precaution. History of a
neurologic reaction or
immediate hypersensitivity
reaction after a previous
dose. History of severe local
(Arthus-type) reaction after a
previous dose.  Such persons
should not receive further
routine or emergency doses
of Td for 10 years.

Tetanus prophylaxis in
wound management

§
.

Pneumococcal
polysaccharide
vaccine (23 valent).

One dose, 0.5 mL, IM
or SC; revaccination
recommended for
those at highest risk
≥5 years after the first
dose.

Adults who are at increased
risk of pneumococcal disease
and its complications
because of underlying health
conditions; older adults,
especially those age ≥65 who
are healthy.

The safety of vaccine in
pregnant women has not
been evaluated; it should not
be administered during
pregnancy unless the risk for
infection is high. Previous
recipients of any type of
pneumococcal
polysaccharide vaccine who
are at highest risk for fatal
infection or antibody loss
may be revaccinated ≥5
years after the first dose.

*
 Persons who provide health care to patients or work in institutions that provide patient care, e.g., physicians, nurses, emergency medical
personnel, dental professionals and students, medical and nursing students, laboratory technicians, hospital volunteers, and adminis-
trative and support staff in health-care institutions.

†Persons immunocompromised because of immune deficiency diseases, HIV infection, leukemia, lymphoma or generalized malignancy
or immunosuppressed as a result of therapy with corticosteroids, alkylating drugs, antimetabolites, or radiation.

§See (15) CDC. Update on adult immunization: recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR
1991:40(No. RR-12):1–94.

Abbreviations: IM = intramuscular; ID = intradermal; SC = subcutaneous.



Vaccine-induced antibodies to HBV decline gradually over time, and ≤60% of per-

sons who initially respond to vaccination will lose detectable antibodies over 12 years

(28 ; CDC, unpublished data). Studies among adults have demonstrated that, despite

declining serum levels of antibody, vaccine-induced immunity continues to prevent

clinical disease or detectable viremic HBV infection (29 ). Therefore, booster doses are

not considered necessary (1 ). Periodic serologic testing to monitor antibody concen-

trations after completion of the three-dose series is not recommended. The possible

need for booster doses will be assessed as additional data become available.

Asymptomatic HBV infections have been detected in vaccinated persons by means

of serologic testing for antibody to hepatitis B core antigen (anti-HBc) (1 ). However,

these infections also provide lasting immunity and are not associated with HBV-

related chronic liver disease.

Influenza

During community influenza outbreaks, admitting patients infected with influenza

to hospitals has led to nosocomial transmission of the disease (30,31 ), including

transmission from staff to patients (32 ). Transmission of influenza among medical

staff causes absenteeism and considerable disruption of health care (33–36 ; CDC, un-

published data). In addition, influenza outbreaks have caused morbidity and mortality

in nursing homes (36–41 ). In a recent study of long-term care facilities with uni-

formly high patient influenza vaccination levels, patients in facilities in which >60% of

the staff had been vaccinated against influenza experienced less influenza-related

mortality and illness, compared with patients in facilities with no influenza-vaccinated

staff (42 ).

Measles, Mumps, and Rubella

Measles. Nosocomial measles transmission has been documented in the offices of

private physicians, in emergency rooms, and on hospital wards (43–49 ). Although

only 3.5% of all cases of measles reported during 1985–1989 occurred in medical set-

tings, the risk for measles infection in medical personnel is estimated to be

thirteenfold that for the general population (45,49–52 ). During 1990–1991, 1,788 of

37,429 (4.8%) measles cases were reported to have been acquired in medical settings.

Of these, 668 (37.4%) occurred among HCWs, 561 (84%) of whom were unvaccinated;

187 (28%) of these HCWs were hospitalized with measles and three died (CDC, unpub-

lished data). Of the 3,659 measles cases reported during 1992–1995, the setting of

transmission was known for 2,765; 385 (13.9%) of these cases occurred in medical

settings (CDC, unpublished data).

Although birth before 1957 is generally considered acceptable evidence of measles

immunity, serologic studies of hospital workers indicate that 5%–9% of those born

before 1957 are not immune to measles (53,54 ). During 1985–1992, 27% of all measles

cases among HCWs occurred in persons born before 1957 (CDC, unpublished data).

Mumps. In recent years, a substantial proportion of reported mumps has occurred

among unvaccinated adolescents and young adults on college campuses and in the

workplace (55–58 ). Outbreaks of mumps in highly vaccinated populations have been

attributed to primary vaccine failure (59,60 ). During recent years, the overall incidence

of mumps has fluctuated only minimally but an increasing proportion of cases has

been reported in persons aged ≥15 years (61 ). Mumps transmission in medical set-
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tings has been reported nationwide (62 , CDC, unpublished data). Programs to ensure

that medical personnel are immune to mumps are prudent and are easily linked with

measles and rubella control programs (5 ).

Rubella. Nosocomial rubella outbreaks involving both HCWs and patients have

been reported (63 ). Although vaccination has decreased the overall risk for rubella

transmission in all age groups in the United States by ≥95%, the potential for transmis-

sion in hospital and similar settings persists because 10%–15% of young adults are

still susceptible (6,64–67 ). In an ongoing study of rubella vaccination in a health main-

tenance organization, 7,890 of 92,070 (8.6%) women aged ≥29 years were susceptible

to rubella (CDC, unpublished data). Although not as infectious as measles, rubella can

be transmitted effectively by both males and females. Transmission can occur when-

ever many susceptible persons congregate in one place. Aggressive rubella

vaccination of susceptible men and women with trivalent measles-mumps-rubella

(MMR) vaccine can eliminate rubella (as well as measles) transmission (68 ).

Persons born before 1957 generally are considered to be immune to rubella. How-

ever, findings of seroepidemiologic studies indicate that about 6% of HCWs (including

persons born in 1957 or earlier) do not have detectable rubella antibody (CDC, unpub-

lished data).

Varicella

Nosocomial transmission of varicella zoster virus (VZV) is well recognized (69–80 ).

Sources for nosocomial exposure of patients and staff have included patients, hospi-

tal staff, and visitors (e.g., the children of hospital employees) who are infected with

either varicella or zoster. In hospitals, airborne transmission of VZV from persons who

had varicella or zoster to susceptible persons who had no direct contact with the index

case-patient has occurred (81–85 ). Although all susceptible hospitalized adults are at

risk for severe varicella disease and complications, certain patients are at increased

risk: pregnant women, premature infants born to susceptible mothers, infants born at

<28 weeks’ gestation or who weigh ≤1000 grams regardless of maternal immune

status, and immunocompromised persons of all ages (including persons who are

undergoing immunosuppressive therapy, have malignant disease, or are immuno-

deficient).

Varicella Control Strategies

Strategies for managing clusters of VZV infections in hospitals include (16,86–94 ):

• isolating patients who have varicella and other susceptible patients who are ex-

posed to VZV;

• controlling air flow;

• using rapid serologic testing to determine susceptibility;

• furloughing exposed susceptible personnel or screening these persons daily for

skin lesions, fever, and systemic symptoms; and

• temporarily reassigning varicella-susceptible personnel to locations remote from

patient-care areas.
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Appropriate isolation of hospitalized patients who have confirmed or suspected VZV

infection can reduce the risk for transmission to personnel (95 ).

Identification of the few persons who are susceptible to varicella when they begin

employment that involves patient contact is recommended. Only personnel who are

immune to varicella should care for patients who have confirmed or suspected

varicella or zoster.

A reliable history of chickenpox is a valid measure of VZV immunity. Serologic tests

have been used to assess the accuracy of reported histories of chickenpox

(76,80,93,95–97 ). Among adults, 97% to 99% of persons with a positive history of

varicella are seropositive. In addition, the majority of adults with negative or uncertain

histories are seropositive (range: 71%–93%). Persons who do not have a history of

varicella or whose history is uncertain can be considered susceptible, or tested se-

rologically to determine their immune status. In health-care institutions, serologic

screening of personnel who have a negative or uncertain history of varicella is likely

to be cost effective (8 ).

If susceptible HCWs are exposed to varicella, they are potentially infective 10–21

days after exposure. They must often be furloughed during this period, usually at sub-

stantial cost. Persons in whom varicella develops are infective until all lesions dry and

crust (16,35,96–98 ) (see Other Considerations in Vaccination of Health-Care Work-

ers—Work Restrictions for Susceptible Workers After Exposure).

Administration of varicella zoster immune globulin (VZIG) after exposure can be

costly. VZIG does not necessarily prevent varicella, and may prolong the incubation

period by a week or more, thus extending the time during which personnel should not

work.

Breakthrough Infection and Transmission of Vaccine Virus to Contacts

Varicella virus vaccine protects approximately 70%–90% of recipients against infec-

tion and 95% of recipients against severe disease for at least 7–10 years after

vaccination. Significant protection is long-lasting. Breakthrough infections (i.e., cases

of varicella) have occurred among vaccinees after exposure to natural varicella virus.

Data from all trials in which vaccinees of all ages were actively followed for up to 9

years indicated that varicella developed in 1%–4.4% of vaccinees per year, depending

on vaccine lot and time interval since vaccination (Merck and Company, Inc., unpub-

lished data). Unvaccinated persons who contract varicella generally are febrile and

have several hundred vesicular lesions. Among vaccinees who developed varicella, in

contrast, the median number of skin lesions was <50 and lesions were less apt to be

vesicular. Most vaccinated persons who contracted varicella were afebrile, and the

duration of illness was shorter (Merck and Company, Inc., unpublished data; 99,100 ).

The rate of transmission of disease from vaccinees who contract varicella is low for

vaccinated children, but has not been studied in adults. Ten different trials conducted

during 1981–1989 involved 2,141 vaccinated children. Breakthrough infections oc-

curred in 78 children during the 1–8 year follow-up period of active surveillance,

resulting in secondary cases in 11 of 90 (12.2%) vaccinated siblings. Among both in-

dex and secondary case-patients, illness was mild. Transmission to a susceptible

mother from a vaccinated child in whom breakthrough disease occurred also has

been reported (Merck and Company, Inc., unpublished data; 101 ).
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Estimates of vaccine efficacy and persistence of antibody in vaccinees are based on

research conducted before widespread use of varicella vaccine began to influence the

prevalence of natural VZV infection. Thus, the extent to which boosting from exposure

to natural virus increases the protection provided by vaccination remains unclear.

Whether longer-term immunity may wane as the circulation of natural VZV decreases

also is unknown.

Risk for transmission of vaccine virus was assessed in placebo recipients who were

siblings of vaccinated children and among healthy siblings of vaccinated leukemic

children (102,103 ). The findings of these studies indicate that healthy vaccinated per-

sons have a minimal risk (estimated to be <1%) for transmitting vaccine virus to their

contacts. This risk may be increased in vaccinees in whom a varicella-like rash devel-

ops after vaccination. Tertiary transmission of vaccine virus to a second healthy

sibling of a vaccinated leukemic child also has occurred (103 ).

Several options for managing vaccinated HCWs who may be exposed to varicella

are available. Routine serologic testing for varicella immunity after administration of

two doses of vaccine is not considered necessary because 99% of persons become

seropositive after the second dose. Seroconversion, however, does not always result

in full protection against disease. Institutional guidelines are needed for management

of exposed vaccinees who do not have detectable antibody and for those who develop

clinical varicella. A potentially effective strategy to identify persons who remain at risk

for varicella is to test vaccinated persons for serologic evidence of immunity immedi-

ately after they are exposed to VZV. Prompt, sensitive, and specific serologic results

can be obtained at reasonable cost with a commercially available latex agglutination

(LA) test. Many other methods also have been used to detect antibody to VZV (8). The

LA test, which uses latex particles coated with VZV glycoprotein antigens, can be com-

pleted in 15 minutes (104,105 ). Persons with detectable antibody are unlikely to

become infected with varicella. Persons who do not have detectable antibody can be

retested in 5–6 days. If an anamnestic response is present, these persons are unlikely

to contract the disease. HCWs who do not have antibody when retested may be fur-

loughed. Alternatively, the clinical status of these persons may be monitored daily and

they can be furloughed at the onset of manifestations of varicella.

More information is needed concerning risk for transmission of vaccine virus from

vaccinees with and without varicella-like rash after vaccination. The risk appears to be

minimal, and the benefits of vaccinating susceptible HCWs outweigh this potential

risk. As a safeguard, institutions may wish to consider precautions for personnel in

whom a rash develops after vaccination and for other vaccinated personnel who will

have contact with susceptible persons at high risk for serious complications.

Vaccination should be considered for unvaccinated HCWs who lack documented

immunity if they are exposed to varicella. However, because the effectiveness of

postexposure vaccination is unknown, persons vaccinated after an exposure should

be managed in the manner recommended for unvaccinated persons.

Tuberculosis and Bacille-Calmette-Guérin Vaccination
In the United States, Bacille Calmette-Guérin (BCG) vaccine has not been recom-

mended for general use because the population risk for infection with Mycobacterium

tuberculosis (TB) is low and the protective efficacy of BCG vaccine uncertain. The im-
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mune response to BCG vaccine also interferes with use of the tuberculin skin test to

detect M. tuberculosis infection (7 ). TB prevention and control efforts are focused on

interrupting transmission from patients who have active infectious TB, skin testing

those at high risk for TB, and administering preventive therapy when appropriate.

However, in certain situations, BCG vaccination may contribute to the prevention and

control of TB when other strategies are inadequate.

Control of TB

The fundamental strategies for the prevention and control of TB include:

• Early detection and effective treatment of patients with active communicable

TB (106 ).

• Preventive therapy for infected persons. Identifying and treating persons who are

infected with M. tuberculosis can prevent the progression of latent infection to

active infectious disease (107 ).

• Prevention of institutional transmission. The transmission of TB is a recog-

nized risk in health-care settings and is of particular concern in settings where

HIV-infected persons work, volunteer, visit, or receive care (108 ). Effective TB

infection-control programs should be implemented in health-care facilities and

other institutional settings, (e.g., shelters for homeless persons and correctional

facilities) (16,109,110 ).

Role of BCG Vaccination in Prevention of TB Among HCWs

In a few geographic areas of the United States, increased risks for TB transmission

in health-care facilities (compared with risks observed in health-care facilities in other

parts of the United States) occur together with an elevated prevalence among TB pa-

tients of M. tuberculosis strains that are resistant to both isoniazid and rifampin

(111–116 ). Even in such situations, comprehensive application of infection control

practices should be the primary strategy used to protect HCWs and others in the facil-

ity from infection with M. tuberculosis. BCG vaccination of HCWs should not be used

as a primary TB control strategy because a) the protective efficacy of the vaccine in

HCWs is uncertain; b) even if BCG vaccination is effective for a particular HCW, other

persons in the health-care facility (e.g., patients, visitors, and other HCWs) are not

protected against possible exposure to and infection with drug-resistant strains of M.

tuberculosis; and c) BCG vaccination may complicate preventive therapy because of

difficulties in distinguishing tuberculin skin test responses caused by infection with M.

tuberculosis from those caused by the immune response to vaccination.

Hepatitis C and Other Parenterally Transmitted 
Non-A, Non-B Hepatitis

Hepatitis C virus (HCV) is the etiologic agent in most cases of parenterally transmit-

ted non-A, non-B hepatitis in the United States (117,118 ). CDC estimates that the

annual number of newly acquired HCV infections has ranged from 180,000 in 1984 to

28,000 in 1995. Of these, an estimated 2%–4% occurred among health-care personnel

who were occupationally exposed to blood. At least 85% of persons who contract HCV
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infection become chronically infected, and chronic hepatitis develops in an average of

70% of all HCV-infected persons (117–119 ). Up to 10% of parenterally transmitted

non-A, non-B hepatitis may be caused by other bloodborne viral agents not yet char-

acterized (non-ABCDE hepatitis) (117,120 ).

Serologic enzyme immunoassays (EIA) licensed for the detection of antibody to

HCV (anti-HCV) have evolved since their introduction in 1990 and a third version is

now available which detects anti-HCV in ≥95% of patients with HCV infection. Interpre-

tation of EIA results is limited by several factors. These assays do not detect anti-HCV

in all infected persons and do not distinguish among acute, chronic, or resolved infec-

tion. In 80% to 90% of HCV-infected persons, seroconversion occurs an average of

10–12 weeks after exposure to HCV. These screening assays also yield a high propor-

tion (up to 50%) of falsely positive results when they are used in populations with a

low prevalence of HCV infection (118,121 ). Although no true confirmatory test has

been developed, supplemental tests for specificity are available (such as the licensed

Recombinant Immunoblot Assay [RIBA ]), and should always be used to verify re-

peatedly reactive results obtained with screening assays.

The diagnosis of HCV infection also is possible by detecting HCV RNA with polym-

erase chain reaction (PCR) techniques. Although PCR assays for HCV RNA are

available from several commercial laboratories on a research-use basis, results vary

considerably between laboratories. In a recent study in which a reference panel con-

taining known HCV RNA-positive and -negative sera was provided to 86 laboratories

worldwide (122 ), only 50% were considered to have performed adequately (i.e., by

failing to detect one weak positive sample), and only 16% reported faultless results.

Both false-positive and false-negative results can occur from improper collection, han-

dling, and storage of the test samples. In addition, because HCV RNA may be

detectable only intermittently during the course of infection, a single negative PCR test

result should not be regarded as conclusive. Tests also have been developed to quan-

titate HCV RNA in serum; however, the applicability of these tests in the clinical setting

has not been determined.

Most HCV transmission is associated with direct percutaneous exposure to blood,

and HCWs are at occupational risk for acquiring this viral infection (123–131 ). The

prevalence of anti-HCV among hospital-based HCWs and surgeons is about 1%(125–

128 ) and 2% among oral surgeons (129,130 ). In follow-up studies of HCWs who

sustained percutaneous exposures to blood from anti-HCV positive patients through

unintentional needlesticks or sharps injuries, the average incidence of anti-HCV sero-

conversion was 1.8% (range: 0%–7%) (132–137 ). In the only study that used PCR to

measure HCV infection by detecting HCV RNA, the incidence of postinjury infection

was 10% (136 ). Although these follow-up studies have not documented transmission

associated with mucous membrane or nonintact skin exposures, one case report de-

scribes the transmission of HCV from a blood splash to the conjunctiva (138 ).

Several studies have examined the effectiveness of prophylaxis with immune

globulins (IGs) in preventing posttransfusion non-A, non-B hepatitis (139–141 ). The

findings of these studies are difficult to compare and interpret, because of lack of uni-

formity in diagnostic criteria, mixed sources of donors (volunteer and commercial),

and differing study designs (some studies lacked blinding and placebo controls). In

some of these studies, IGs appeared to reduce the rate of clinical disease but not over-

all infection rates. In one study, data indicated that chronic hepatitis was less likely to
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develop in patients who received IG (139 ). None of these data have been reanalyzed

since anti-HCV testing became available. In only one study was the first dose of IG

administered after, rather than before, the exposure; the value of IG for postexposure

prophylaxis is thus difficult to assess. The heterogeneous nature of HCV and its ability

to undergo rapid mutation, however, appear to prevent development of an effective

neutralizing immune response (142 ), suggesting that postexposure prophylaxis using

IG is likely to be ineffective. Furthermore, IG is now manufactured from plasma that

has been screened for anti-HCV. In an experimental study in which IG manufactured

from anti-HCV negative plasma was administered to chimpanzees one hour after ex-

posure to HCV, the IG did not prevent infection or disease (143 ).

The prevention of HCV infection with antiviral agents (e.g., alpha interferon) has not

been studied. Although alpha interferon therapy is safe and effective for the treatment

of chronic hepatitis C (144 ), the mechanisms of the effect are poorly understood. In-

terferon may be effective only in the presence of an established infection (145 ).

Interferon must be administered by injection and may cause side effects. Based on

these considerations, antiviral agents are not recommended for postexposure pro-

phylaxis of HCV infection.

In the absence of effective prophylaxis, persons who have been exposed to HCV

may benefit from knowing their infection status so they can seek evaluation for

chronic liver disease and treatment. Sustained response rates to alpha interferon ther-

apy generally are low (10%–20% in the United States). The occurrence of mild to

moderate side effects in most patients has required discontinuation of therapy in up

to 15% of patients. No clinical, demographic, serum biochemical, serologic, or his-

tologic features have been identified that reliably predict which patients will sustain a

long-term remission in response to alpha interferon therapy.

Several studies indicate that interferon treatment begun early in the course of HCV

infection is associated with an increased rate of resolved infection. Onset of HCV infec-

tion among HCWs after exposure could be detected earlier by using PCR to detect HCV

RNA than by using EIA to measure anti-HCV. However, PCR is not a licensed assay and

its accuracy is highly variable. In addition, no data are available which indicate that

treatment begun early in the course of chronic HCV infection is less effective than

treatment begun during the acute phase of infection. Furthermore, alpha interferon is

approved for the treatment of chronic hepatitis C only.

IG or antiviral agents are not recommended for postexposure prophylaxis of hepa-

titis C. No vaccine against hepatitis C is available. Health-care institutions should

consider implementing policies and procedures to monitor HCWs for HCV infection

after percutaneous or permucosal exposures to blood (146 ). At a minimum, such poli-

cies should include:

• For the source, baseline serologic testing for anti-HCV;

• For the person exposed to an anti-HCV positive source, baseline and follow-up

(e.g., 6 months) serologic testing for anti-HCV and alanine aminotransferase

activity;

• Confirmation by supplemental anti-HCV testing of all anti-HCV results reported

as repeatedly reactive by EIA;
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• Education of HCWs about the risk for and prevention of occupational transmis-

sion of all blood borne pathogens, including hepatitis C, using up-to-date and

accurate information.

Other Diseases for Which Immunization of Health-Care
Workers Is or May Be Indicated

Diseases are included in this section for one of the following reasons:

• Nosocomial transmission occurs, but HCWs are not at increased risk as a result

of occupational exposure (i.e., hepatitis A),

• Occupational risk may be high, but protection via active or passive immunization

is not available (i.e., pertussis), or

• Vaccines are available but are not routinely recommended for all HCWs or are

recommended only in certain situations (i.e., vaccinia and meningococcal vac-

cines).

Hepatitis A

Occupational exposure generally does not increase HCWs’ risk for hepatitis A virus

(HAV) infection. When proper infection control practices are followed, nosocomial

HAV transmission is rare. Outbreaks caused by transmission of HAV to neonatal inten-

sive care unit staff by infants infected through transfused blood have occasionally

been observed (147–149 ). Transmission of HAV from adult patients to HCWs is usually

associated with fecal incontinence in the patients. However, most patients hospital-

ized with hepatitis A are admitted after onset of jaundice, when they are beyond the

point of peak infectivity (150 ). Serologic surveys among many types of HCWs have

not identified an elevated prevalence of HAV infection compared with other occupa-

tional populations (151–153 ).

Two specific prophylactic measures are available for protection against hepatitis

A—administration of immune globulin (IG) and hepatitis A vaccine. When adminis-

tered within 2 weeks after an exposure, IG is >85% effective in preventing hepatitis

A (2 ). Two inactivated hepatitis A vaccines, which can provide long-term preexposure

protection, were recently licensed in the United States: HAVRIX® (manufactured by

SmithKline Beecham Biologicals) and VAQTA® (manufactured by Merck & Company,

Inc.) (2 ). The efficacy of these vaccines in preventing clinical disease ranges from 94%

to 100%. Data indicate that the duration of clinical protection conferred by VAQTA® is

at least 3 years, and that conferred by HAVRIX® at least 4 years. Mathematical models

of antibody decay indicate that protection conferred by vaccination may last up to 20

years (2 ).

Meningococcal Disease

Nosocomial transmission of Neisseria meningitidis is uncommon. In rare in-

stances, direct contact with respiratory secretions of infected persons (e.g., during

mouth-to-mouth resuscitation) has resulted in transmission from patients with menin-

gococcemia or meningococcal meningitis to HCWs. Although meningococcal lower

respiratory infections are rare, HCWs may be at increased risk for meningococcal in-
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fection if exposed to N. meningitidis-infected patients with active productive coughs.

HCWs can decrease the risk for infection by adhering to precautions to prevent expo-

sure to respiratory droplets (16,95 ).

Postexposure prophylaxis is advised for persons who have had intensive, unpro-

tected contact (i.e., without wearing a mask) with infected patients (e.g., intubating,

resuscitating, or closely examining the oropharynx of patients)(16 ). Antimicrobial

prophylaxis can eradicate carriage of N. meningitidis and prevent infections in per-

sons who have unprotected exposure to patients with meningococcal infections (9 ).

Rifampin is effective in eradicating nasopharyngeal carriage of N. meningitidis, but is

not recommended for pregnant women, because the drug is teratogenic in laboratory

animals. Ciprofloxacin and ceftriaxone in single-dose regimens are also effective in

reducing nasopharyngeal carriage of N. meningitidis, and are reasonable alternatives

to the multidose rifampin regimen (9 ). Ceftriaxone also can be used during preg-

nancy.

Although useful for controlling outbreaks of serogroup C meningococcal disease,

administration of quadrivalent A,C,Y,W-135 meningococcal polysaccharide vaccines is

of little benefit for postexposure prophylaxis (9 ). The serogroups A and C vaccines,

which have demonstrated estimated efficacies of 85%–100% in older children and

adults, are useful for control of epidemics (9 ). The decision to implement mass vacci-

nation to prevent serogroup C meningococcal disease depends on whether the

occurrence of more than one case of the disease represents an outbreak or an unusual

clustering of endemic meningococcal disease. Surveillance for serogroup C disease

and calculation of attack rates can be used to identify outbreaks and determine

whether use of meningococcal vaccine is warranted. Recommendations for evaluat-

ing and managing suspected serogroup C meningococcal disease outbreaks have

been published (9 ).

Pertussis

Pertussis is highly contagious. Secondary attack rates among susceptible house-

hold contacts exceed 80% (154,155 ). Transmission occurs by direct contact with

respiratory secretions or large aerosol droplets from the respiratory tract of infected

persons. The incubation period is generally 7–10 days. The period of communicability

starts with the onset of the catarrhal stage and extends into the paroxysmal stage.

Vaccinated adolescents and adults, whose immunity wanes 5–10 years after the last

dose of vaccine (usually administered at age 4–6 years), are an important source of

pertussis infection for susceptible infants. The disease can be transmitted from adult

patients to close contacts, especially unvaccinated children. Such transmission may

occur in households and hospitals.

Transmission of pertussis in hospital settings has been documented in several

reports (156–159 ). Transmission has occurred from a hospital visitor, from hospital

staff to patients, and from patients to hospital staff. Although of limited size (range:

2–17 patients and 5–13 staff), documented outbreaks were costly and disruptive. In

each outbreak, larger numbers of staff were evaluated for cough illness and required

nasopharyngeal cultures, serologic tests, prophylactic antibiotics, and exclusion from

work.

During outbreaks that occur in hospitals, the risk for contracting pertussis among

patients or staff is often difficult to quantify because exposure is not well defined.
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Serologic studies conducted among hospital staff during two outbreaks indicate that

exposure to pertussis is much more frequent than the attack rates of clinical disease

indicate (154,156–159 ). Seroprevalence of pertussis agglutinating antibodies corre-

lated with the degree of patient contact and was highest among pediatric house staff

(82%) and ward nurses (71%), lowest among nurses with administrative responsibili-

ties (35%) (158 ).

Prevention of pertussis transmission in health-care settings involves diagnosis and

early treatment of clinical cases, respiratory isolation of infectious patients who are

hospitalized, exclusion from work of staff who are infectious, and postexposure pro-

phylaxis. Early diagnosis of pertussis, before secondary transmission occurs, is

difficult because the disease is highly communicable during the catarrhal stage, when

symptoms are still nonspecific. Pertussis should be one of the differential diagnoses

for any patient with an acute cough illness of ≥7 days duration without another appar-

ent cause, particularly if characterized by paroxysms of coughing, posttussive

vomiting, whoop, or apnea. Nasopharyngeal cultures should be obtained if possible.

Precautions to prevent respiratory droplet transmission or spread by close or direct

contact should be employed in the care of patients admitted to hospital with sus-

pected or confirmed pertussis (95 ). These precautions should remain in effect until

patients are clinically improved and have completed at least 5 days of appropriate

antimicrobial therapy. HCWs in whom symptoms (i.e., unexplained rhinitis or acute

cough) develop after known pertussis exposure may be at risk for transmitting pertus-

sis and should be excluded from work (16 )(see Other Considerations in Vaccination of

Health-Care Workers—Work Restrictions for Susceptible Workers After Exposure).

One acellular pertussis vaccine is immunogenic in adults, but does not increase risk

for adverse events when administered with tetanus and diphtheria (Td) toxoids, as

compared with administration of Td alone (160 ). Recommendations for use of li-

censed diphtheria and tetanus toxoids and acellular pertussis (DTaP) vaccines among

infants and young children have been published (161 ). If acellular pertussis vaccines

are licensed for use in adults in the future, booster doses of adult formulations of

acellular pertussis vaccines may be recommended to prevent the occurrence and

spread of the disease in adults, including HCWs. However, acellular pertussis vaccines

combined with diphtheria and tetanus toxoids (DTaP) will need to be reformulated for

use in adults, because all infant formulations contain more diphtheria toxoid than is

recommended for persons aged ≥7 years. Recommendations regarding routine vacci-

nation of adults will require additional studies (e.g., studies of the incidence, severity,

and cost of pertussis among adults; studies of the efficacy and safety of adult formu-

lations of DTaP; and studies of the effectiveness and cost-effectiveness of a strategy of

adult vaccination, particularly for HCWs).

Typhoid

The incidence of typhoid fever declined steadily in the United States from 1900 to

1960 and has remained at a low level. During 1985–1994, the average number of cases

reported annually was 441 (CDC, unpublished data). The median age of persons with

cases of typhoid was 24 years; 53% were male. Nearly three quarters of patients in-

fected with Salmonella typhi reported foreign travel during the 30 days before onset

of symptoms. During this ten year period, several cases of laboratory-acquired

typhoid fever were reported among microbiology laboratory workers, only one of
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whom had been vaccinated (162 ). S. typhi and other enteric pathogens may be noso-

comially transmitted via the hands of personnel who are infected. Generally, personal

hygiene, particularly hand washing before and after all patient contacts, will minimize

risk for transmitting enteric pathogens to patients. If HCWs contract an acute diarrheal

illness accompanied by fever, cramps, or bloody stools, they are likely to be excreting

large numbers of infective organisms in their feces. Excluding these workers from

care of patients until the illness has been evaluated and treated will prevent trans-

mission (16 ).

Vaccinia

Vaccinia (smallpox) vaccine is a highly effective immunizing agent that brought

about the global eradication of smallpox. In 1976, routine vaccinia vaccination of

HCWs in the United States was discontinued. More recently, ACIP recommended use

of vaccinia vaccine to protect laboratory workers from orthopoxvirus infection (10 ).

Because studies of recombinant vaccinia virus vaccines have advanced to the stage of

clinical trials, some physicians and nurses may now be exposed to vaccinia and re-

combinant vaccinia viruses. Vaccinia vaccination of these persons should be

considered in selected instances (e.g., for HCWs who have direct contact with con-

taminated dressings or other infectious material).

Other Vaccine-Preventable Diseases
HCWs are not at greater risk for diphtheria, tetanus, and pneumococcal disease

than the general population. ACIP recommends that all adults be protected against

diphtheria and tetanus, and recommends pneumococcal vaccination of all persons

aged ≥65 years and of younger persons who have certain medical conditions

(see Recommendations).

Immunizing Immunocompromised Health-Care Workers
A physician must assess the degree to which an individual health-care worker is

immunocompromised. Severe immunosuppression can be the result of congenital

immunodeficiency; HIV infection; leukemia; lymphoma; generalized malignancy; or

therapy with alkylating agents, antimetabolites, radiation, or large amounts of corti-

costeroids. All persons affected by some of these conditions are severely

immunocompromised, whereas for other conditions (e.g., HIV infection), disease pro-

gression or treatment stage determine the degree of immunocompromise. A

determination that an HCW is severely immunocompromised ultimately must be

made by his or her physician. Immunocompromised HCWs and their physicians

should consider the risk for exposure to a vaccine-preventable disease together with

the risks and benefits of vaccination.

Corticosteroid Therapy

The exact amount of systemically absorbed corticosteroids and the duration of ad-

ministration needed to suppress the immune system of an otherwise healthy person

are not well defined. Most experts agree that steroid therapy usually does not contra-

indicate administration of live virus vaccines such as MMR and its component

vaccines when therapy is a) short term (i.e., <14 days) low to moderate dose; b) low to
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moderate dose administered daily or on alternate days; c) long-term alternate day

treatment with short-acting preparations; d) maintenance physiologic doses (replace-

ment therapy); or e) administered topically (skin or eyes), by aerosol, or by

intra-articular, bursal, or tendon injection. Although the immunosuppressive effects of

steroid treatment vary, many clinicians consider a steroid dose that is equivalent to or

greater than a prednisone dose of 20 mg per day sufficiently immunosuppressive to

cause concern about the safety of administering live virus vaccines. Persons who have

received systemic corticosteroids in excess of this dose daily or on alternate days for

an interval of ≥14 days should avoid vaccination with MMR and its component vac-

cines for at least 1 month after cessation of steroid therapy. Persons who have

received prolonged or extensive topical, aerosol, or other local corticosteroid therapy

that causes clinical or laboratory evidence of systemic immunosuppression also

should not receive MMR, its component vaccines, and varicella vaccine for at least 1

month after cessation of therapy. Persons who receive corticosteroid doses equivalent

to ≥20 mg per day or prednisone during an interval of <14 days generally can receive

MMR or its component vaccines immediately after cessation of treatment, although

some experts prefer waiting until 2 weeks after completion of therapy. Persons who

have a disease that, in itself, suppresses the immune response and who are also re-

ceiving either systemic or locally administered corticosteroids generally should not

receive MMR, its component vaccines, or varicella vaccine.

HIV-Infected Persons

In general, symptomatic HIV-infected persons have suboptimal immunologic

responses to vaccines (163–167 ). The response to both live and killed antigens may

decrease as the disease progresses (167 ). Administration of higher doses of vaccine

or more frequent boosters to HIV-infected persons may be considered. However,

because neither the initial immune response to higher doses of vaccine nor the per-

sistence of antibody in HIV-infected patients has been systematically evaluated,

recommendations cannot be made at this time.

Limited studies of MMR immunization in both asymptomatic and symptomatic HIV-

infected patients who did not have evidence of severe immunosuppression

documented no serious or unusual adverse events after vaccination (168 ). HIV-

infected persons are at increased risk for severe complications if infected with mea-

sles. Therefore, MMR vaccine is recommended for all asymptomatic HIV-infected

HCWs who do not have evidence of severe immunosuppression. Administration of

MMR to HIV-infected HCWs who are symptomatic but do not have evidence of severe

immunosuppression also should be considered. However, measles vaccine is not

recommended for HIV-infected persons who have evidence of severe immunosup-

pression because a) a case of progressive measles pneumonia has been reported after

administration of MMR vaccine to a person with AIDS and severe immunosuppres-

sion (169 ), b) the incidence of measles in the United States is currently very low (170),

c) vaccination-related morbidity has been reported in severely immunocompromised

persons who were not HIV-infected (171 ), and d) a diminished antibody response

to measles vaccination occurs among severely immunocompromised HIV-infected

persons (172 ).
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RECOMMENDATIONS
Recommendations for administration of vaccines and other immunobiologic

agents to HCWs are organized in three broad disease categories:

• those for which active immunization is strongly recommended because of spe-

cial risks for HCWs (i.e., hepatitis B, influenza, measles, mumps, rubella, and

varicella);

• those for which active and/or passive immunization of HCWs may be indicated in

certain circumstances (i.e., tuberculosis, hepatitis A, meningococcal disease, ty-

phoid fever, and vaccinia) or in the future (i.e.,pertussis); and

• those for which immunization of all adults is recommended (i.e., tetanus, diph-

theria, and pneumococcal disease).

Immunization Is Strongly Recommended
ACIP strongly recommends that all HCWs be vaccinated against (or have docu-

mented immunity to) hepatitis B, influenza, measles, mumps, rubella, and varicella

(Table 2). Specific recommendations for use of vaccines and other immunobiologics

to prevent these diseases among HCWs follow.

Hepatitis B

Any HCW who performs tasks involving contact with blood, blood-contaminated

body fluids, other body fluids, or sharps should be vaccinated. Hepatitis B vaccine

should always be administered by the intramuscular route in the deltoid muscle with

a needle 1–1.5 inches long.

Among health-care professionals, risks for percutaneous and permucosal expo-

sures to blood vary during the training and working career of each person but are

often highest during the professional training period. Therefore, vaccination should

be completed during training in schools of medicine, dentistry, nursing, laboratory

technology, and other allied health professions, before trainees have contact with

blood. In addition, the OSHA Federal Standard requires employers to offer hepatitis B

vaccine free of charge to employees who are occupationally exposed to blood or other

potentially infectious materials (27 ).

Prevaccination serologic screening for previous infection is not indicated for per-

sons being vaccinated because of occupational risk unless the hospital or health-care

organization considers screening cost-effective. Postexposure prophylaxis with hepa-

titis B immune globulin (HBIG) (passive immunization) and/or vaccine (active

immunization) should be used when indicated (e.g., after percutaneous or mucous

membrane exposure to blood known or suspected to be HBsAg-positive [Table 3]).

Needlestick or other percutaneous exposures of unvaccinated persons should lead

to initiation of the hepatitis B vaccine series. Postexposure prophylaxis should be con-

sidered for any percutaneous, ocular, or mucous membrane exposure to blood in the

workplace and is determined by the HBsAg status of the source and the vaccination

and vaccine-response status of the exposed person (Table 3)(1,18 ).

If the source of exposure is HBsAg-positive and the exposed person is unvacci-

nated, HBIG also should be administered as soon as possible after exposure
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(preferably within 24 hours) and the vaccine series started. The effectiveness of HBIG

when administered >7 days after percutaneous or permucosal exposures is unknown.

If the exposed person had an adequate antibody response (≥10 mIU/mL) documented

after vaccination, no testing or treatment is needed, although administration of a

booster dose of vaccine can be considered.

One to 2 months after completion of the 3-dose vaccination series, HCWs who have

contact with patients or blood and are at ongoing risk for injuries with sharp instru-

ments or needlesticks should be tested for antibody to hepatitis B surface antigen

(anti-HBs). Persons who do not respond to the primary vaccine series should com-

plete a second three-dose vaccine series or be evaluated to determine if they are

HBsAg-positive. Revaccinated persons should be retested at the completion of the

second vaccine series. Persons who prove to be HBsAg-positive should be counseled

accordingly (1,16,121,173 ). Primary non-responders to vaccination who are HBsAg-

negative should be considered susceptible to HBV infection and should be counseled

regarding precautions to prevent HBV infection and the need to obtain HBIG prophy-

laxis for any known or probable parenteral exposure to HBsAg-positive blood

(Table 3). Booster doses of hepatitis B vaccine are not considered necessary, and peri-

odic serologic testing to monitor antibody concentrations after completion of the

vaccine series is not recommended.

TABLE 3. Recommended postexposure prophylaxis for percutaneous or permucosal
exposure to hepatitis B virus, United States

Vaccination and anti-
body response status
of exposed person

Treatment when source is

HBsAG* positive HBsAg negative
Source not tested or

status unknown

Unvaccinated HBIG† x 1; initiate HB
vaccine series §

Initiate HB vaccine
series

Initiate HB vaccine
series

Previously vaccinated:

Known responder¶ No treatment No treatment No treatment

Known non-responder HBIG x 2 or 
HBIG x 1 and initiate
revaccination

No treatment If known high-risk
source, treat as if
source were HBsAg
positive

Antibody response
unknown

Test exposed person
for anti-HBs**

No treatment Test exposed person
for anti-HBs

1. If adequate¶, no
  treatment

1. If adequate¶, no
  treatment

2. If inadequate¶, HBIG
  x 1 and vaccine
  booster

2. If inadequate¶,
  initiate revaccination

 *Hepatitis B surface antigen.
†Hepatitis B immune globulin; dose 0.06 mL/kg intramuscularly.
§Hepatitis B vaccine.
¶Responder is defined as a person with adequate levels of serum antibody to hepatitis B
surface antigen (i.e., anti-HBs ≥ 10 mIU/mL); inadequate response to vaccination defined as
serum anti-HBs < 10 mIU/mL.

**Antibody to hepatitis B surface antigen.
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Influenza

To reduce staff illnesses and absenteeism during the influenza season and to re-

duce the spread of influenza to and from workers and patients, the following HCWs

should be vaccinated in the fall of each year:

• Persons who attend patients at high risk for complications of influenza (whether

the care is provided at home or in a health-care facility) (3 );

• Persons aged ≥65 years; and

• Persons with certain chronic medical conditions (e.g., persons who have chronic

disorders of the cardiovascular or pulmonary systems; persons who required

medical follow-up or hospitalization within the preceding year because of chronic

metabolic disease [including diabetes], renal dysfunction, hemoglobinopathies,

or immunosuppression [including HIV infection]).

• Pregnant women who will be in the second or third trimester of pregnancy dur-

ing influenza season.

Measles, Mumps, and Rubella

Persons who work within medical facilities should be immune to measles and ru-

bella. Immunity to mumps is highly desirable for all HCWs. Because any HCW (i.e.,

medical or nonmedical, paid or volunteer, full time or part time, student or nonstu-

dent, with or without patient-care responsibilities) who is susceptible can, if exposed,

contract and transmit measles or rubella, all medical institutions (e.g., inpatient and

outpatient, public and private) should ensure that those who work within their facili-

ties* are immune to measles and rubella. Likewise, HCWs have a responsibility to

avoid causing harm to patients by preventing transmission of these diseases.

Persons born in 1957 or later can be considered immune to measles, mumps, or

rubella† only if they have documentation of a) physician-diagnosed measles or

mumps disease; or b) laboratory evidence of measles, mumps, or rubella immunity

(persons who have an “indeterminate” level of immunity upon testing should be con-

sidered nonimmune); or c) appropriate vaccination against measles, mumps, and

rubella (i.e., administration on or after the first birthday of two doses of live measles

vaccine separated by ≥28 days, at least one dose of live mumps vaccine, and at least

one dose of live rubella vaccine).

Although birth before 1957 generally is considered acceptable evidence of measles

and rubella immunity, health-care facilities should consider recommending a dose of

MMR vaccine to unvaccinated workers born before 1957 who are in either of the fol-

lowing categories: a) those who do not have a history of measles disease or

laboratory evidence of measles immunity, and b) those who lack laboratory evidence

of rubella immunity. Rubella vaccination or laboratory evidence of rubella immunity is

particularly important for female HCWs born before 1957 who can become pregnant.

*A possible exception might be an outpatient facility that deals exclusively with elderly patients
considered at low risk for measles.

†Birth before 1957 is not acceptable evidence of rubella immunity for women who can become
pregnant because rubella can occur in some unvaccinated persons born before 1957 and
because congenital rubella syndrome can occur in offspring of women infected with rubella
during pregnancy.
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Serologic screening need not be done before vaccinating against measles and ru-

bella unless the health-care facility considers it cost-effective (174–176 ). Serologic

testing is not necessary for persons who have documentation of appropriate vaccina-

tion or other acceptable evidence of immunity to measles and rubella. Serologic

testing before vaccination is appropriate only if tested persons identified as nonim-

mune are subsequently vaccinated in a timely manner, and should not be done if the

return and timely vaccination of those screened cannot be ensured (176 ). Likewise,

during outbreaks of measles, rubella, or mumps, serologic screening before vaccina-

tion is not recommended because rapid vaccination is necessary to halt disease

transmission.

Measles-mumps-rubella (MMR) trivalent vaccine is the vaccine of choice. If the re-

cipient has acceptable evidence of immunity to one or more of the components,

monovalent or bivalent vaccines may be used. MMR or its component vaccines

should not be administered to women known to be pregnant. For theoretical reasons,

a risk to the fetus from administration of live virus vaccines cannot be excluded.

Therefore, women should be counseled to avoid pregnancy for 30 days after admini-

stration of monovalent measles or mumps vaccines and for 3 months after

administration of MMR or other rubella-containing vaccines. Routine precautions for

vaccinating postpubertal women with MMR or its component vaccines include a) ask-

ing if they are or may be pregnant, b) not vaccinating those who say they are or may

be pregnant, and c) vaccinating those who state that they are not pregnant after the

potential risk to the fetus is explained. If a pregnant woman is vaccinated or if a

woman becomes pregnant within 3 months after vaccination, she should be coun-

seled about the theoretical basis of concern for the fetus, but MMR vaccination during

pregnancy should not ordinarily be a reason to consider termination of pregnancy.

Rubella-susceptible women from whom vaccine is withheld because they state they

are or may be pregnant should be counseled about the potential risk for congenital

rubella syndrome and the importance of being vaccinated as soon as they are no

longer pregnant. Measles vaccine is not recommended for HIV-infected persons with

evidence of severe immunosuppression (see Vaccination of HIV-Infected Persons).

Varicella

All HCWs should ensure that they are immune to varicella. Varicella immunization

is particularly recommended for susceptible HCWs who have close contact with per-

sons at high risk for serious complications, including a) premature infants born to

susceptible mothers, b) infants who are born at <28 weeks of gestation or who weigh

≤1,000 g at birth (regardless of maternal immune status), c) pregnant women, and d)

immunocompromised persons.

Serologic screening for varicella immunity need not be done before vaccinating

unless the health-care institution considers it cost-effective. Routine postvaccination

testing of HCWs for antibodies to varicella is not recommended because ≥90% of vac-

cinees are seropositive after the second dose of vaccine.

Hospitals should develop guidelines for management of vaccinated HCWs who are

exposed to natural varicella. Seroconversion after varicella vaccination does not al-

ways result in full protection against disease. Therefore, the following measures

should be considered for HCWs who are exposed to natural varicella: a) serologic test-

ing for varicella antibody immediately after VZV exposure; b) retesting 5–6 days later
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to determine if an anamnestic response is present; and c) possible furlough or re-

assignment of personnel who do not have detectable varicella antibody. Whether

postexposure vaccination protects adults is not known.

Hospitals also should develop guidelines for managing HCWs after varicella vacci-

nation because of the risk for transmission of vaccine virus. Institutions may wish to

consider precautions for personnel in whom a rash develops after vaccination and for

other vaccinated HCWs who will have contact with susceptible persons at high risk for

serious complications.

Hepatitis C and Other Parenterally Transmitted Non-A, Non-B
Hepatitis

No vaccine or other immunoprophylactic measures are available for hepatitis C or

other parenterally transmitted non-A, non-B hepatitis. HCWs should follow recom-

mended practices for preventing transmission of all blood borne pathogens (see

Background—Hepatitis C and other Parenterally Transmitted Non-A, Non-B Hepatitis).

Other Diseases for Which Immunoprophylaxis Is or May Be
Indicated

ACIP does not recommend routine immunization of HCWs against tuberculosis,

hepatitis A, pertussis, meningococcal disease, typhoid fever, or vaccinia. However, im-

munoprophylaxis for these diseases may be indicated for HCWs in certain

circumstances.

Tuberculosis and BCG Vaccination of Health-Care Workers in High-Risk
Settings

BCG vaccination of HCWs should be considered on an individual basis in health-

care settings where all of the following conditions are met:

• a high percentage of TB patients are infected with M. tuberculosis strains that are

resistant to both isoniazid and rifampin; and

• transmission of such drug-resistant M. tuberculosis strains to HCWs is likely;

and,

•  comprehensive TB infection-control precautions have been implemented and

have not been successful.

Vaccination with BCG should not be required for employment or for assignment in

specific work areas.

BCG is not recommended for use in HIV-infected persons or persons who are oth-

erwise immunocompromised. In health-care settings where there is a high risk for

transmission of M. tuberculosis strains resistant to both isoniazid and rifampin, em-

ployees and volunteers who are infected with HIV or are otherwise immuno-

compromised should be fully informed about the risk for acquiring TB infection and

disease and the even greater risk for development of active TB disease associated

with immunosuppression.
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HCWs considered for BCG vaccination should be counseled regarding the risks and

benefits of both BCG vaccination and preventive therapy. They should be informed

about the variable findings of research regarding the efficacy of BCG vaccination, the

interference of BCG vaccination with diagnosis of newly acquired M. tuberculosis in-

fection, and the possible serious complications of BCG vaccine in

immunocompromised persons, especially those infected with HIV. They also should

be informed about the lack of data regarding the efficacy of preventive therapy for M.

tuberculosis infections caused by strains resistant to isoniazid and rifampin and the

risks for drug toxicity associated with multidrug preventive-therapy regimens. If re-

quested by the employee, employers should offer (but not compel) a work assignment

in which an immunocompromised HCW would have the lowest possible risk for infec-

tion with M. tuberculosis.

HCWs who contract TB are a source of infection for other health-care personnel and

patients. Immunocompromised persons are at increased risk for developing active

disease after exposure to TB; therefore, managers of health-care facilities should

develop written policies to limit activities that might result in exposure of immuno-

compromised employees to persons with active cases of TB.

BCG vaccination is not recommended for HCWs in low-risk settings. In most areas

of the United States, most M. tuberculosis isolates (approximately 90%) are fully sus-

ceptible to isoniazid or rifampin or both, and the risk for TB transmission in health-care

facilities is very low if adequate infection control practices are maintained.

Hepatitis A

Routine preexposure hepatitis A vaccination of HCWs and routine IG prophylaxis

for hospital personnel providing care to patients with hepatitis A are not indicated.

Rather, sound hygienic practices should be emphasized. Staff education should em-

phasize precautions regarding direct contact with potentially infective materials (e.g.,

hand washing).

In documented outbreaks of hepatitis A, administration of IG to persons who have

close contact with infected patients (e.g., HCWs, other patients) is recommended. A

single intramuscular dose (0.02 mL per kg) of IG is recommended as soon as possible

and ≤2 weeks after exposure (2 ). The usefulness of hepatitis A vaccine in controlling

outbreaks in health-care settings has not been investigated.

The following vaccination schedules are recommended for the vaccines available

in the United States:

• HAVRIX®: for persons aged >18 years, two doses, the second administered 6–12

months after the first.

• VAQTA® : for persons aged >17 years, two doses, the second administered 6

months after the first.

Meningococcal Disease

Routine vaccination of civilians, including HCWs, is not recommended. HCWs who

have intensive contact with oropharyngeal secretions of infected patients, and who do

not use proper precautions (95 ) should receive antimicrobial prophylaxis with ri-

fampin (or sulfonamides, if the organisms isolated are sulfonamide-sensitive).

Ciprofloxacin and ceftriaxone are reasonable alternative drugs; ceftriaxone can be ad-
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ministered to pregnant women. Vaccination with quadrivalent polysaccharide vaccine

should be used to control outbreaks of serogroup C meningococcal disease. Surveil-

lance for serogroup C disease and calculation of attack rates can be used to identify

outbreaks and determine whether use of meningococcal vaccine is warranted.

Pertussis

Pertussis vaccines (whole-cell and acellular) are licensed for use only among chil-

dren aged 6 weeks through 6 years. If acellular pertussis vaccines are licensed for use

in adults in the future, booster doses of adult formulations may be recommended to

prevent the occurrence and spread of the disease in HCWs.

Typhoid

Workers in microbiology laboratories who frequently work with S. typhi should be

vaccinated with any one of the three typhoid vaccines distributed in the United States:

oral live-attenuated Ty21a vaccine (one enteric-coated capsule taken on alternate days

to a total of four capsules), the parenteral heat-phenol inactivated vaccine (two 0.5 mL

subcutaneous doses, separated by ≥4 weeks), or the capsular polysaccharide paren-

teral vaccine (one 0.5 mL intramuscular dose). Under conditions of continued or

repeated exposure to S. typhi, booster doses are required to maintain immunity, every

5 years if the oral vaccine is used, every 3 years if the heat-phenol inactivated paren-

teral vaccine is used, and every 2 years if the capsular polysaccharide vaccine is used.

Live-attenuated Ty21a vaccine should not be used among immunocompromised per-

sons, including those infected with HIV (13 ).

Vaccinia

Vaccinia vaccine is recommended only for the few persons who work with

orthopoxviruses (e.g., laboratory workers who directly handle cultures or animals

contaminated or infected with vaccinia, recombinant vaccinia viruses, or other or-

thopoxviruses that replicate readily in humans [e.g., monkeypox, cowpox, and

others]). Other HCWs (e.g., physicians and nurses) whose contact with these viruses

is limited to contaminated materials (e.g., dressings) and who adhere to appropriate

infection control measures are at lower risk for accidental infection than laboratory

workers, but may be considered for vaccination. When indicated, vaccinia vaccine

should be administered every 10 years (10 ). Vaccinia vaccine should not be adminis-

tered to immunocompromised persons (including persons infected with HIV), persons

who have eczema or a history of eczema, or to pregnant women (10 ).

Other Vaccine-Preventable Diseases
Health-care workers are not at substantially increased risk than the general adult

population for acquiring diphtheria, pneumococcal disease, or tetanus. Therefore,

they should seek these immunizations from their primary care provider, according to

ACIP recommendations (12,14 ).

Tetanus and Diphtheria

Primary vaccination of previously unvaccinated adults consists of three doses of

adult tetanus-diphtheria toxoid (Td): 4–6 weeks should separate the first and second
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doses; the third dose should be administered 6–12 months after the second (12 ). After

primary vaccination, a tetanus-diphtheria (Td) booster is recommended for all persons

every 10 years. HCWs should be encouraged to receive recommended Td booster

doses.

Pneumococcal Disease

Persons for whom pneumococcal vaccine is recommended include:

• Persons aged ≥65 years.

• Persons aged ≥2 and <65 years who, because they have certain chronic illnesses,

are at increased risk for pneumococcal disease, its complications, or severe dis-

ease if they become infected. Included are those who have chronic cardio-

vascular disease (i.e., congestive heart failure [CHF] or cardiomyopathies),

chronic pulmonary disease (i.e., chronic obstructive pulmonary disease [COPD]

or emphysema, but not asthma), diabetes mellitus, alcoholism, chronic liver dis-

ease (cirrhosis), or cerebrospinal fluid leaks.

• Persons ≥2 and <65 years of age with functional or anatomic asplenia (e.g., sickle

cell disease, splenectomy).

• Persons ≥2 and <65 years of age living in special environments or social settings

where an increased risk exists for invasive pneumococcal disease or its compli-

cations (e.g., Alaska Natives and certain American Indian populations).

• Immunocompromised persons ≥ 2 years of age, including

– persons infected with HIV and persons who have leukemia, lymphoma,

Hodgkin’s disease, multiple myeloma, generalized malignancy, chronic renal

failure, nephrotic syndrome;

– persons with other conditions associated with immunosuppression (e.g., or-

gan or bone marrow transplantation); and

– persons receiving immunosuppressive chemotherapy, including long-term

systemic corticosteroids.

Immunization of Immunocompromised Health-Care Workers
ACIP has published recommendations for immunization of immunocompromised

persons (177 ). ACIP recommendations for use of individual vaccines or immune

globulins also should be consulted for additional information regarding the

epidemiology of the diseases and the safety and the efficacy of the vaccines or im-

mune globulin preparations. Specific recommendations for use of vaccines depend

upon the type of immunocompromising condition (Table 4).

Killed or inactivated vaccines do not represent a danger to immunocompromised

HCWs and generally should be administered as recommended for workers who are

not immunocompromised. Additional vaccines, particularly bacterial polysaccharide

vaccines (i.e., Haemophilus influenzae type b [Hib] vaccine, pneumococcal vaccine,

and meningococcal vaccine), are recommended for persons whose immune function

is compromised by anatomic or functional asplenia and certain other conditions. Fre-
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TABLE 4. Summary of ACIP recommendations concerning immunization of health-care workers with special conditions

Vaccine Pregnancy HIV Infection

Severe
Immuno-

suppression* Asplenia Renal Failure Diabetes

Alcoholism
and Alcoholic

Cirrhosis

BCG C C C UI UI UI UI
Hepatitis A UI UI UI UI UI UI R†

Hepatitis B R R R R R R R
Influenza R§ R R R R R R
Measles, Mumps, Rubella C R¶ C R R R R
Meningococcus UI UI UI R† UI UI UI
Poliovirus vaccine,

inactivated (IPV)**
UI UI UI UI UI UI UI

Poliovirus vaccine, live,
oral (OPV)**

UI C C UI UI UI UI

Pneumococcus† UI R R R R R R
Rabies UI UI UI UI UI UI UI
Tetanus/diphtheria† R R R R R R R
Typhoid, Inactivated & Vi†† UI UI UI UI UI UI UI
Typhoid, Ty21a UI C C UI UI UI UI
Varicella C C C R R R R
Vaccinia C C C UI UI UI UI

 *Severe immunosuppression can be caused by congenital immunodeficiency, leukemia, lymphoma, generalized malignancy or therapy
with alkylating agents, antimetabolites, ionizing radiation, or large amounts of corticosteroids.

† Recommendation is based on the person’s underlying condition rather than occupation.
§ Women who will be in the second or third trimester of pregnancy during the influenza season. 
¶ Contraindicated in HIV-infected persons who have evidence of severe immunosuppression.

**Vaccination is recommended for unvaccinated health-care workers who have close contact with patients who may be excreting wild
polioviruses. Primary vaccination with IPV is recommended because the risk for vaccine-associated paralysis after administration of
OPV is higher among adults than among children. Health care workers who have had a primary series of OPV or IPV who are directly
involved with the provision of care to patients who may be excreting poliovirus may receive another dose of either IPV or OPV. Any
suspected case of poliomyelitis should be investigated immediately. If evidence suggests transmission of wild poliovirus, control
measures to contain further transmission should be instituted immediately, including an OPV vaccination campaign.

†† Capsular polysaccharide parenteral vaccine.
Abbreviations: R=Recommended; C= Contraindicated; UI=Use if indicated.



quently, the immune response of immunocompromised persons to these vaccine an-

tigens is not as good as that of nonimmunocompromised persons; higher doses or

more frequent boosters may be required. Even with these modifications, the immune

response may be suboptimal.

HIV-Infected Persons

Specific recommendations for vaccination of HIV-infected persons have been de-

veloped (Table 4). In general, live virus or live bacterial vaccines should not be

administered to HIV-infected persons. However, asymptomatic HCWs need not be

tested for HIV infection before administering live virus vaccines.

The following recommendations apply to all HCWs infected with HIV:

• MMR vaccine is recommended for all asymptomatic HIV-infected HCWs who do

not have evidence of severe immunosuppression. Administration of MMR to HIV-

infected HCWs who are symptomatic, but who do not have evidence of severe

immunosuppression, should be considered. Measles vaccine is not recom-

mended for HIV-infected persons with evidence of severe immunosuppression.

• Enhanced inactivated poliovirus vaccine (IPV) is the only poliovirus vaccine rec-

ommended for HIV-infected persons (11 ). Live oral poliovirus vaccine (OPV)

should not be administered to immunocompromised persons.

• Influenza and pneumococcal vaccines are indicated for all HIV-infected persons

(influenza vaccination for persons aged  ≥ 6 months and pneumococcal vaccina-

tion for persons aged ≥2 years).

OTHER CONSIDERATIONS IN VACCINATION OF
HEALTH-CARE WORKERS

Other considerations important to appropriate immunoprophylaxis of HCWs in-

clude maintenance of complete immunization records, policies for catch-up

vaccination of HCWs, work restrictions for susceptible employees who are exposed to

vaccine-preventable diseases, and control of outbreaks of vaccine-preventable dis-

ease in health-care settings. Additional vaccines not routinely recommended for

HCWs in the United States may be indicated for those who travel to certain other re-

gions of the world to perform research or health-care work (e.g., as medical

volunteers in a humanitarian effort).

Immunization Records
An immunization record should be maintained for each HCW. The record should

reflect documented disease and vaccination histories as well as immunizing agents

administered during employment. At each immunization encounter, the record should

be updated and the HCW encouraged to maintain the record as appropriate (15 ).

Catch-Up Vaccination Programs
Managers of health-care facilities should consider implementing catch-up vaccina-

tion programs for HCWs who are already employed, in addition to policies to ensure
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that newly hired HCWs receive necessary vaccinations. This strategy will help prevent

outbreaks of vaccine preventable diseases (see Outbreak Control). Because education

enhances the success of many immunization programs, reference materials should be

available to assist in answering questions regarding the diseases, vaccines, and

toxoids, and the program or policy being implemented. Conducting educational work-

shops or seminars several weeks before the initiation of the program may be

necessary to ensure acceptance of program goals.

Work Restrictions for Susceptible Workers After Exposure
Postexposure work restrictions ranging from restriction of contact with high-risk

patients to complete exclusion from duty are appropriate for HCWs who are not im-

mune to certain vaccine-preventable diseases (Table 5). Recommendations

concerning work restrictions in these circumstances have been published (16,35,178 ).

Outbreak Control
Hospitals should develop comprehensive policies and protocols for management

and control of outbreaks of vaccine-preventable disease. Outbreaks of vaccine-pre-

ventable diseases are costly and disruptive. Outbreak prevention, by ensuring that all

HCWs who have direct contact with patients are fully immunized, is the most effective

and cost-effective control strategy. Disease-specific outbreak control measures are

described in published ACIP recommendations (Table 1) (1–15 ) and infection control

references (16,35,95, 178–180 ).

Vaccines Indicated for Foreign Travel
Hospital and other HCWs who perform research or health-care work in foreign

countries may be at increased risk for acquiring certain diseases (e.g, hepatitis A, po-

liomyelitis, Japanese encephalitis, meningococcal disease, plague, rabies, typhoid, or

yellow fever). Vaccinations against those diseases should be considered when indi-

cated for foreign travel (181 ). Elevated risks for acquiring these diseases may stem

from exposure to patients in health-care settings (e.g., poliomyelitis, meningococcal

disease), but may also arise from circumstances unrelated to patient care (e.g, high

endemicity of hepatitis A or exposure to arthropod disease vectors [yellow fever]).
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TABLE 5. Work restrictions* for health-care workers (HCWs) exposed to or infected
with certain vaccine-preventable diseases

Disease/Problem Work Restriction Duration

Diphtheria

Active Exclude from duty. Until antimicrobial therapy is
completed and 2
nasopharyngeal cultures

obtained ≥24 hours apart are
negative.

Postexposure

(Susceptible HCWs;
previously vaccinated HCWs
who have not had a Td
booster dose within the
previous 5 years)

Exclude from duty. Same as active diphtheria

Asymptomatic carriers Exclude from duty. Same as active diphtheria.

Hepatitis A Restrict from patient contact
and food handling.

7 days after onset of jaundice.

Hepatitis B

HCWs with acute or chronic
antigenemia:

-HCWs who do not perform
exposure-prone invasive
procedures (21)

Standard precautions should
always be observed. No
restriction unless
epidemiologically linked to
transmission of infection.

Universal precautions should
always be observed.

-HCWs who perform
exposure-prone invasive
procedures

These HCWs should not
perform exposure-prone
invasive procedures until they
have sought counsel from an
expert review panel which
should review and recommend
the procedures the worker can
perform, taking into account
the specific procedure as well
as the skill and technique of
the worker (30).

Until HBeAg† is negative.

Upper respiratory infections

(Persons at high risk for
complications of influenza as
defined by ACIP [3])

During particular seasons (e.g.,
during winter when influenza
and/or RSV are prevalent),
consider excluding personnel
with acute febrile upper
respiratory infections
(including influenza) from care
of high-risk patients.

Until acute symptoms resolve.

Measles

Active Exclude from duty 7 days after rash appears.

Postexposure
 (Susceptible personnel)

Exclude from duty. 5th day after 1st exposure
through 21st day after last
exposure and/or 7 days after
the rash appears.
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TABLE 5. Work restrictions* for health-care workers (HCWs) exposed to or infected
with certain vaccine-preventable diseases

Disease/Problem Work Restriction Duration

Mumps

Active Exclude from duty 9 days after onset of parotitis.

Postexposure
 (Susceptible personnel)

Exclude from duty. 12th day after 1st exposure
through 26th day after last
exposure or 9 days after onset
of parotitis.

Pertussis

Active Exclude from duty Beginning of catarrhal stage
through 3rd week after onset
of paroxysms or until 5 days
after start of effective
antimicrobial therapy.

Postexposure

Symptomatic personnel Exclude from duty 5 days after start of effective
antimicrobial therapy.

Asymptomatic personnel No restriction, on antimicrobial
prophylactic therapy.

Rubella

Active Exclude from duty 5 days after the rash appears.

Postexposure
 (Susceptible personnel)

Exclude from duty. 7th day after 1st exposure
through 21st day after last
exposure and/or 5 days after
rash appears.

Varicella

Active Exclude from duty Until all lesions dry and crust.

Postexposure
 (Susceptible personnel)

Exclude from duty 10th day after 1st exposure
through 21st day (28th day if
VZIG administered) after the
last exposure; if varicella
occurs, until all lesions dry and
crust.

Zoster

(Localized in normal person) Cover lesions; restrict from
care of high-risk patients§.

Same as varicella.

Postexposure
 (Susceptible personnel)

Restrict from patient contact.

— Continued

*Adapted from:

- (173 ) CDC. Recommendations for preventing transmission of human immunodeficiency virus
and hepatitis B virus to patients during exposure-prone invasive procedures. MMWR
1991;40(RR-8):1–8.

- (95 ) CDC. Guideline for isolation precautions in hospitals. Recommendations of the Hospital
Infection Control Practices Advisory Committee (HICPAC) and the National Center for Infectious
Diseases. Infect Control Hosp Epidemiol 1996;17:53–80.

- (178 ) Williams WW: CDC guideline for infection control in hospital personnel. Infect Control
1983;4(Suppl):326-49.

†HBeAg = Hepatitis B e antigen.
§Patients who are susceptible to varicella and at increased risk for complications of varicella
(i.e., neonates and immunocompromised persons of any age.)
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