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Tuberculosis, Final Data — United States, 1986

In 1986, 22,768 cases of tuberculosis {9.4/100,000 U.S. population) were reported to
CDC. These data represent an increase of 2.6% in the number of reported cases, or
567 more than the 22,201 cases reported in 1985 {9.3/100,000 poptsiation). If the trend
of decline observed between 1981 and 1984 had continued through 1986, 4,832 fewer
cases would have been expected during the period 1985-1986 than were actually
reported.

The number of reported cases of tuberculosis increased in 25 states and the District
of Columbia. The largest increases occurred in New York (+ 357), New Jersey { + 179},
Michigan {+75}, Arkansas (+63), Florida (+53), and North Carolina {+53). The
largest increases in cities with a population of 250,000 or more were reported from
New York City (+380), Detroit {+74), New Orleans {+29), Memphis {+27), and
Jacksonville (+ 23).

From 1985 to 1986, the number of tuberculosis cases increased for all racial/ethnic
groups except American Indians/Alaskan Natives (Table 1). The largest increases
occurred among blacks (+367) and white Hispanics (+123). The 25- to 44-year age
group had the most substantial increase in cases (+558). In this group, cases among
blacks increased by 250 (from 2,943 to 3,193), or 8.5%; cases among non-Hispanic
whites increased by 164 (from 1,520 to 1,684}, or 10.8%; and cases among white
Hispanics, by 151 (from 1,123 to 1,274), or 13.4%. Increases occurred among both
males and females and among persons born in the United States and in foreign
countries.

Reported by: Div of Tuberculosis Control, Center for Prevention Sves, CDC.

Editorial Note: From 1963 to 1985, the incidence rate of tuberculosis in the United
States declined an average of 5.9% annually. The average annual decline from 1981
to 1984 was 1,706 cases (6.7%). In contrast, the decrease from 1984 to 1985 was 54
cases {0.2%) (7). 1986 marks the first occurrence of a substantial increase in
indigenous tuberculosis morbidity since 1953, the year when uniform national
reporting was fully implemented. Previously, increases in the number of cases
reported had been due either to changes in reporting criteria (1963 and 1975)orto a
sudden influx of refugees from Kampuchea, Laos, and Vietnam (1980).

The most substantial increases in number of cases from 1985 to 1986 occurred
among blacks, non-Hispanic whites, and white Hispanics in the 25- to 44-year age
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Tuberculosis — Continued

group. In contrast, the number of reported tuberculosis cases among children under
5 vears of age decreased substantially. This age-specific variation in tuberculosis
morbidity indirectly suggests that the recent increase in tuberculosis may be the
result of endogenous reactivation of latent, subclinical tuberculous infection rather
than of increased transmission.

The increase was greater in New York City than in any other locality. For the past
several years, New York City has reported a large increase in tuberculosis among 25-
to 44-year-old males that has coincided with the epidemic of acquired immunodefi-
ciency syndrome (AIDS) (2). Matching of AIDS and tuberculosis cases on citywide
registries revealed that 5% (261) of the first 4,892 adult and adolescent patients
reported as having AIDS also had tuberculosis. For the majority of New York City
patients, diagnosis of tuberculosis preceded the diagnosis of AIDS. Furthermore,
when 58 male patients with tuberculosis in the 25- to 44-year age group were tested,

TABLE 1. Changes in the number of reported tuberculosis cases and the incidence
rates (per 100,000 population), by patients’ age, race/ethnicity, sex, and country of
origin — United States, 1985 and 1986

Tuberculosis Cases

1985 1986 Change

Patient Characteristics No. Rate No. Rate No. {%}
Age (years)

0-4 789 44 724 40 -B65 {(—8.2)

5-14 472 1.4 430 1.4 +18 {+3.8)

15-24 1.672 4.2 1,719 4.4 +47 (+2.8)

25-44 6,758 92 7.316 9.6 +558 {+8.3)

45-64 6,138 13.7 6,119 13.6 -19 (—-0.3)

=65 6,356 22.3 6,393 219 +37 {+0.6)

Unknown 16 - 7 - - -
Race/Ethnicity

White, Non-Hispanic 8,453 45 8,539 46 * +86 {+1.0)

White, Hispanic 3,032 17587 3,165 17.7° +123 {(+4.1)

Black® 7.719 26.7 8,086 276 +367 (+4.8)

Asian/Pacific islander® 2,530 49.6 2,572 504 * +42 (+1.7)

American Indian/

Alaskan Native 397 25.0 335 21 -62 {(—15.6)

Unknown 70 - 81 - - -
Sex

Male 14,496 125 14,8356 126 +339 {+2.3)

Female 7.704 6.3 7,933 64 +229 {(+3.0)

Unknown 1 - 0 - — -
Country of Crigin®

United States 15,641 NA ** 16,039 NA **  +398 {+2.5)

Puerto Rico 172 NA == 210 NA == +38 {+22.1)

Foreign Countries 4,390 NA == 4513 NA **  +123 {+28)
Total 22,201 93 22,768 94 +567 {+2.6)

*Based on 1985 population estimates.

TBased on total Hispanic population.

SIncludes Hispanics.

“Excludes cases among patients from Texas because that state did not report country of origin
in 1985.

**NA = Not available.
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53% (31) were positive for human immunodeficiency virus (HIV) antibody (New York
City Department of Health, unpublished datal.

In Florida. 10% (109) of the first 1.094 patients reported as having AIDS also had
tuberculosis (3). The proportion of known AIDS patients with tuberculosis was 2%
among non-Hispanic whites, 7° among Hispanics, 15% among blacks lexcluding
Haitians), and 29% among Haitians (4}. In Dade County, Florida, 31% of the
consecutively tested patients w:th tuberculosis were HIV positive (5).

Available data reinforce previous MMWR reports (2.3) and suggest that the
number of patients known to have both tuberculosis and AIDS may represent only a
small proportion of the patients with tuberculosis who are infected with HIV. HIV
infection, when acquired by a patient with latent tubercuious infection, seems to
allow the progression to overt clinical tuberculosis. Thus, HIV infection may be largely
responsible for the increase in tuberculosis in New York City and Florida. Epidemio-
logic investigations and HIV seroprevalence surveys among patients with tuberculo-
sis will enable investigators to determine the full extent to which HIV is responsible
for the increase in tuberculosis morbidity.

Because increases in tuberculosis were aiso observed among foreign-born per-
sons, Asians/Pacific Islanders, and females. factors other than HIV infection probably
contributed to the increased morbidity in 1986. As reported previously, Hispanics and
Asians/Pacific Islanders recently arriving in the United States are at high risk for
tuberculosis. The number of these patients in younger age groups suggests that
many cases among these populations are potentially preventable (6,7).

To reverse the current trend of increasing tuberculosis morbidity, both a more
aggressive search for cases and the use of preventive therapy among high-risk
populations will be necessary. Although all persons with tuberculous infection should
be offered preventive therapy according to current guidelines (8), immigrants and
refugees who have recently arrived from areas with a high prevalence of tuberculosis
(6) and persons with HIV infection (9) should receive special attention.

Because HIV infection appears to be a significant risk factor for developing
tuberculosis, CDC has recommended that HiV-infected individuals be given a tuber-
culin skin test (9). Although some HiV-infected persons may be anergic, a positive
test is meaningful. Because of the risk of developing tuberculosis, HIV-infected
persons who have or have had a positive tuberculin skin test should receive
preventive therapy with isoniazid after active tuberculosis has been ruled out,
regardless of their age. All patients with risk factors for tuberculosis and AIDS should
be routinely counseled and tested for HIV antibody. HIV testing of other patients with
tuberculosis should also be considered because of the implications of HIV seroposi-
tivity for patient management (9).
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Agent Summary Statement for
Human Immunodeficiency Viruses (HIVs)
Including HTLV-II, LAV, HIV-1, and HIV-2*

INTRODUCTION

In 1984, the Centers for Disease Control {CDC) and the National Institutes of Health
(NIH)}, in consultation with experts from academic institutions, industry, and govern-
ment, published the book Biosafety in Microbiological and Biomedical Laboratories
("Guidelines™ )" (1).

These Guidelines are based on combinations of standard and special practices,
equipment, and facilities recommended for use in working with infectious agents in
various laboratory settings. The recommendations are advisory; they provide a
general code for operating microbiologic and biomedical laboratories.

One section of the Guidelines is devoted to standard and special microbiologic
practices, safety equipment, and facilities for biosafety levels (BSL) 1 through 4.
Another section contains specific agent summary statements, each consisting of a
brief description of laboratory-associated infections, the nature of laboratory hazards,
and recommended precautions for working with the causative agent. The authors
realized that the discovery of the availability of information about these agents would
necessitate updating the agent summary. Such a statement for human immunodefi-
ciency virus (HIV) (called HTLV-IILAV when the Guidelines were published) was
published in MMWR in 1986 (2). The HIV agent summary statement printed in this
Supplement updates the 1986 statement.

Attached to the updated HIV agent summary statement are the essential elernents
for BSL 2 and 3 laboratories, reproduced from the Guidelines (1) (see Addendum 1,
p. 6). BSL 2 and 3 laboratory descriptions are included because they are recom-
mended for laboratory personnel working with HIV, depending on the concentration
or quantity of virus or the type of laboratory procedures used.

*The information and recommendations contained in this document were developed and
compiled by the Division of Safety, National Institute of Allergy and Infectious Diseases, the
Nationa!l Cancer Institute, and the Clinica! Center of the National Institutes of Health; Food and
Drug Administration; and the following CDC units: AIDS Program, Hospital Infections Program,
Office of the Director, Center for Infectious Diseases; the Training and Laboratory Program
Office; and the Office of Biosafety, Office of the Centers Director; Representatives of the
following organizations also collaborated in the effort: the American Academy of Microbiology,
the American Biological Safety Association, the American Society for Microbiology, the
American Society for Clinical Pathology. the Association of State and Territorial Public Health
Laboratory Directors. the College of American Pathologists, the Pharmaceutical Manufacturers
Association, and the Walter Reed Army Institute for Research.

TAvailable from Superintendent of Documents, U.S. Government Printing Office, Washington,
DC 20402, Stock #01702300167-1; or from National Technical Information Service, U.S. Depart-
ment of Commerce, 5285 Port Royal Road, Springfield, VA 22161, Stock #PB84.206879.
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The HIV agent summary statement does not specifically address safety measures
for collecting and handling clinical specimens. Nonetheless, it has been recom-
mended that blood and body-fluid precautions consistently be used for ALL speci-
mens from ALL patients. This approach, referred to as “universal blood and body-
fluid precautions” or “universal precautions,” eliminates the need to identify all
patients infected with HIV {or other bloodborne pathogens} (3}. This subject is also
covered in other publications (3-8).

Laboratory directors, supervisors, and others are asked to attach a copy of this
revised 1988 Agent Summary Statement for Human Immunodeficiency Virus™ to
each copy of the Guidelines and to all copies of their laboratory biosafety manual;
they should review the recommended precautions with laboratory personnel, provide
appropriate training in practices and operation of facilities, and ensure that all
personnel demonstrate proficiency BEFORE being allowed to work with HIV. The
laboratory director (or the designated laboratory supervisor) is responsible for
biosafety in the laboratory and must establish and implement practices, facilities,
equipment, training, and work assignments as appropriate (9).

HIV AGENT SUMMARY STATEMENT

Agent: HIVs Including HTLV-IIl, LAV, HIV-1, and HIV-2

in the period 1984-1986, several health-care workers (HCWs} who had no recog-
nized risk behavior for acquired immunodeficiency syndrome (AIDS) were reported to
have HIV infection (10-15). Only one of these HCWs was identified as a iaboratory
worker. These and other reports assessed the risk of work-related HIV infection for all
HCWs as being very low (3,6,10-12,14-18).

In 1985, anecdotal reports were received indicating that workers in two different
HIV-reagent-production laboratories had been exposed to droplets and splashed
liquid from a vessel containing concentrated virus. One of several workers had been
cut by glass from a broken carboy that contained HIV-infected cells and medium.
None of the persons exposed in these episodes had developed antibody to HIV or had
clinical signs of infection 18 and 20 months, respectively, after the reported exposure.

In 1987, CDC received reports that three HCWs had HIV infection; none of the
infections were associated with needlesticks or cuts. Two of these HCWs were clinical
laboratory workers {77). One was a phlebotomist whose face and mouth were
splattered with a patient’s blood when the rubber stopper was suddenly expelied
from a blood-collection tube. The second was a medical technologist who inadver-
tently spilled blocd on her arms and forearms while using an apheresis apparatus to
process blood from an HIV-seropositive patient.

In September 1987, a production-laboratory worker was reported to have HIV
infection (78 ). This person worked with large concentrations of HIV in a BSL 3 facility.
HIV was isolated from the worker’'s blood; the isolate was genetically indistinguish-
able from the strain of virus being cultivated in the laboratory. No risk factors were
identified, and the worker recalled no specific incident that might have led to
infection. However, there were instances of ieakage of virus-positive culture fluid
from equipment and contamination of the work area and centrifuge rotors. The report
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concluded that the most plausible source of exposure was contact of the worker's
gloved hand with virus-culture supernatant, followed by inapparent exposure to skin.

In October 1987, a second person who worked in another HIV production facility
was reported to have HiV infection {18 ). This laboratory was a well-equipped BSL 3
facility, and BSL 3 practices were being followed. This worker reported having
sustained a puncture wound to a finger while cleaning equipment used to concentrate
HIv.

Laboratory Hazards

HIV has been isolated from blood, semen, saliva, tears, urine, cerebrospinal fluid,
amniotic fluid, breast milk, cervical secretions, and tissue of infected persons and
experimentally infected nonhuman primates. in the laboratory, virus should be
presumed to be present in all HIV cuttures, in all materials derived from HIV cuttures,
and infon all equipment and devices coming into direct contact with any of these
materials.

In the laboratory, the skin (especially when scratches, cuts, abrasions, dermatitis,
or other lesions are present) and mucous membranes of the eye, nose, mouth, and
possibly the respiratory tract should be considered as potential pathways for entry of
virus. Needles, sharp instruments, broken glass, and other sharp objects must be
carefully handled and properly discarded. Care must be taken to avoid spilling and
splashing infected cell-culture liguid and other virus-containing materials.

Recommended Precautions

1. BSL 2 standards and special practices, containment equipment, and facilities, as
described in the CDC-NIH publication Biosafety in Microbiological and Biomedical
Laboratories (Guidelines), are recommended for activities involving all clinical
specimens, body fluids, and tissues from humans or from infected or inoculated
laboratory animals. These are the same standards and practices recommended
for handling all clinical specimens. For example, and for emphasis:

a. Use of syringes, needles, and other sharp instruments should be avoided if
possible. Used needles and disposable cutting instruments should be dis-
carded into a puncture-resistant container with a lid. Needles should not be
re-sheathed, bent, broken, removed from disposable syringes, or otherwise
manipulated by hand.

b. Protective gloves should be worn by all personnel engaged in activities that
may involve direct contact of skin with potentially infectious specimens,
cultures, or tissues. Gloves should be carefully removed and changed when
they are visibly contaminated. Personnel who have dermatitis or other lesions
on the hands and who may have indirect contact with potentially infectious
material should also wear protective gloves. Hand washing with soap and
water immediately after infectious materials are handled and after work is
completed —EVEN WHEN GLOVES HAVE BEEN WORN as described above—
should be a routine practice.

c. Generation of aerosols, droplets, splashes, and spills should be avoided. A
biological safety cabinet should be used for all procedures that might generate
aerosols or droplets and for all infected cell-culture manipulations. The
Guidelines {pp. 11-13) contain additional precautions for operating at BSL 2.
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. Activities such as producing research-laboratory-scale amounts of HIV, manipu-
lating concentrated virus preparations, and conducting procedures that may
produce aerosols or droplets should be performed in a BSL 2 facility with the
additional practices and containment equipment recommended for BSL 3 (19)
{Guidelines, pp. 14-17).

. Activities involving industrial-scale, large-volume production or high concentra-
tion and manipulation of concentrated HIV shouid be conducted in a BSL 3 facility
using BSL 3 practices and equipment (79).

. BSL 2 practices, containment equipment, and facilities for animals are recom-
mended for activities involving nonhuman primates and any animals experimen-
tally infected or inoculated with HIV. Because laboratory animals may bite, throw
feces or urine, or expectorate at humans, animal-care personnel, investigators,
technical staff, and other persons who enter the animal rooms should wear coats,
protective gloves, coveralls or uniforms, and —as appropriate --face shields or
surgical masks and eye shields to protect the skin and mucous membranes of the
eyes, nose, and mouth.

. All laboratory glassware, disposable material, and waste material suspected or
known to contain HIV should be decontaminated, preferably in an autoclave,
before it is washed, discarded, etc. An alternate method of disposing of solid
wastes is incineration,

. Laboratory workers should wear laboratory coats, gowns, or uniforms when
waorking with HIV or with materia! known or suspected to contain HIV. There is no
evidence that laboratory clothing poses a risk for HIV transmission; however,
clothing that becomes contaminated with HIV preparations should be decontam-
inated before being laundered or discarded. Laboratory personnel must remove
laboratory clothing before going to nonlaboratory areas.

. Work surfaces should be decontaminated with an appropriate chemical germi-
cide after procedures are completed, when surfaces are overtly contaminated,
and at the end of each work day. Many commercially available chemical
disinfectants (5,20-23) can be used for decontaminating laboratory work sur-
faces, for some laboratory instruments, for spot cleaning of contaminated
laboratory clothing, and for spills of infectious materials. Prompt decontamina-
tion of spills should be standard practice.

. Universal precautions are recommended for handling all human blocod speci-
mens for hematologic, microbiologic, chemical, serologic testing; these are the
same precautions for preventing transmission of all bloodborne infections
including hepatitis B (17,21,24,25). It is not certain how effective 56 C-60 C heat is
in destroying HIV in serum (22,23,26 ), but heating small volumes of serum for 30
minutes at 56 C before serologic testing reduces residual infectivity to below
detectable levels. Such treatment causes some false-positive results in HIV
enzyme immunoassays (27-30) and may also affect some biochemical assays
performed on serum {27,31,32 ).

. Human serum from any source that is used as a control or reagent in a test
procedure should be handled at BSL 2 (Guidelines, pp. 11-13). Addendum 2 (p. 16)
to this report is a statement issued by CDC on the use of all human contro! and
reagent serum specimens shipped to other laboratories. The Food and Drug
Administration requires that manufacturers of human serum reagents use a
simifarly worded statement.
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10.

11.

12.

13.

14.

Medical surveillance programs should be in place in all laboratories that test
specimens, do research, or produce reagents involving HIV. The nature and scope
of a surveillance program will vary according to institutional policy and applicable
local, state, and Federal regulations (9).

If a laboratory worker has a parenteral or mucous-membrane exposure to blood,
body fluid, or viral-culture material, the source material should be identified and,
if possible, tested for the presence of virus. If the source material is positive for
HIV antibody, virus, or antigen, or is not available for examination, the worker
should be counseled regarding the risk of infection and should be evaluated
clinically and serologically for evidence of HIV infection. The worker should be
advised to report on and to seek medical evaluation of any acute febrile illness
that occurs within 12 weeks after the exposure {3 }. Such an iliness — particularly
one characterized by fever, rash, or lymphadenopathy— may indicate recent HIV
infection. If seronegative, the worker should be retested 6 weeks after the
exposure and periodically thereafter (e.g., at 12 weeks and 6 months after
exposure). During this follow-up period —especially during the first 6-12 weeks
after exposure, when most infected persons are expected to show serologic
evidence of infection—exposed workers should be counseled to follow Public
Health Service recommendations for preventing transmission of HIV (3,74,25,33 ).
It is recommended that all institutions establish written policies regarding the
management of laboratory exposure to HIV; such policies should deal with
confidentiality, counseling, and other related issues.

Other primary and opportunistic pathogenic agents may be present in the body
fluids and tissues of persons infected with HIV. Laboratory workers should follow
accepted biosafety practices to ensure maximum protection against inadvertent
laboratory exposure to agents that may also be present in clinical specimens
(34-36).

Unless otherwise dictated by institutional policy, the laboratory director (or
designated laboratory supervisor) is responsible for carrying out the biosafety
program in the laboratory. In this regard, the laboratory director or designated
supervisor should establish the biosafety level for each component of the work to
be done and should ensure that facilities and equipment are adequate and in
good working order, that appropriate initial and periodic training is provided to
the laboratory staff, and that recommended practices and procedures are strictly
followed (9).

Attention is directed to a “Joint Advisory Notice” of the Departments of Labor
and Health and Human Services {9 ) that describes the responsibility of employ-
ers to provide “safe and healthful working conditions” to protect employees
against occupational infection with HIV. The notice defines three exposure
categories of generic job-related tasks and describes the protective measures
required for employees involved in each exposure category. These measures are:
administrative measures, training and education programs for employees, engi-
neering controls, work practices, medical and health-care practices, and record-
keeping. The recommendations in this report are consistent with the “Joint
Advisory Notice”; managers/directors of all biomedical laboratories are urged to
read this notice.
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ADDENDUM 1

LABORATORY BIOSAFETY LEVEL CRITERIA

Biosafety Level 2

Biosafety Levet 2 is similar to Level 1 and is suitable for work involving agents that
represent a moderate hazard for personnel and the environment. it differs in that
a) laboratory personnel have specific training in handling pathogenic agents and are
directed by competent scientists, b) access to the laboratory is limited when work is
being conducted, and c) certain procedures in which infectious aerosols are created
are conducted in biclogical safety cabinets or other physical containment equipment.

The following standard and special practices, safety equipment, and facilities apply
to agents assigned to Biosafety Level 2:

A. Standard microbiological practices

1.

2.

3.

o

6.

7.

Access to the laboratory is limited or restricted by the laboratory director
when work with infectious agents is in progress.

Work surfaces are decontaminated at least once a day and after any spill of
viable material.

All Infectious liquid or solid waste is decontaminated before being disposed
of.

. Mechanical pipetting devices are used; mouth pipetting is prohibited.
. Eating, drinking, smoking, and applying cosmetics are not permitted in the

work area. Food must be stored in cabinets or refrigerators designed and
used for this purpose only. Food storage cabinets or refrigerators should be
located outside the work area.

Persons are to wash their hands when they leave the laboratory after
handling infectious material or animats.

All procedures are performed carefully to minimize the creation of aerosols.

B. Special practices

1.

Contaminated materials that are to be decontaminated away from the
laboratory are placed in a durable, leakproof container that is closed before
being removed from the laboratory.

. The laboratory director limits access to the laboratory. In general, persons

who are at increased risk of acquiring infection or for whom infection may
be unusually hazardous are not allowed in the laboratory or animal rooms.
The director has the final responsibility for assessing each circumstance
and determining who may enter or work in the laboratory.

The laboratory director establishes policies or procedures whereby only
persons who have been advised of the potential hazard and who meet any
specific entry requirements (e.g., vaccination) enter the laboratory or
animal rooms.

. When an infectious agent being worked with in the laboratory requires

special provisions for entry (e.g., vaccination), a hazard warning sign that
incorporates the universal biohazard symbol is posted on the access door
to the laboratory work area. The hazard warning sign identifies the infec-
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10.

11.

12.

13.

tious agent, lists the name and telephone number of the laboratory director
or other responsible person(s), and indicates the special requirement{s) for
entering the laboratory.

. An insect and rodent control program is in effect.
. Laboratory coats, gowns, smocks, or uniforms are worn while in the

laboratory. Before leaving the laboratory for nonlaboratory areas (eg.,
cafeteria, library, administrative offices), this protective clothing is removed
and left in the laboratory or covered with a clean coat not used in the
laboratory.

. Animals not involved in the work being performed are not permitted in the

laboratory.

. Special care is taken to avoid having skin be contamninated with infectious

material; gtoves should be worn when handling infected animals and when
skin contact with infectious material is unavoidable.

. All waste from laboratories and animal rooms is appropriately decontam-

inated before disposal.

Hypodermic needles and syringes are used only for parenteral injection and
aspiration of fluids from laboratory animals and diaphragm bottles. Only
needle-locking syringes or disposable syringe-needle units (i.e., the needle
is integral to the syringe) are used for the injection or aspiration of
infectious fluid. Extreme caution should be used when handling needles
and syringes to avoid autoinoculation and the generation of aerosols
during use and disposal. A needle should not be bent, sheared, replaced in
the sheath or guard, or removed from the syringe following use. The needle
and syringe shoufd be promptly placed in a puncture-resistant container
and decontaminated, preferably by autoclaving, before discard or reuse.
Spills and accidents that result in overt exposures to infectious material are
immediately reported to the laboratory director. Medical evaluation, sur-
veillance, and treatment are provided as appropriate, and written records
are maintained.

When appropriate, considering the agent{s) handled, baseline serum sam-
ples for laboratory and other at-risk personnel are collected and stored.
Additional serum specimens may be collected periodically, depending on
the agents handled or on the function of the facility.

A biosafety manual is prepared or adopted. Personnel are advised of
special hazards and are required to read instructions on practices and
procedures and to follow them.

C. Containment equipment
Biological safety cabinets (Class | or II) or other appropriate personal-
protection or physical-containment devices are used when:

1.

2.

Procedures with a high potentia! for creating infectious aerosols are
conducted. These may include centrifuging, grinding, blending, vigorous
shaking or mixing, sonic disruption, opening containers of infectious
materials whose internal pressures may be different from ambient pres-
sures, inoculating animals intranasally, and harvesting infected tissues
from animals or eggs.

High concentrations or large volumes of infectious agents are used. Some
types of materials may be centrifuged in the open laboratory if sealed heads
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or centrifuge safety cups are used and if the containers are opened only in
a biological safety cabinet.

D. Labaratory facilities

1. The iaboratory is designed so that it can be easily cleaned.

2. Bench tops are impervious to water and resistant to acids, alkalis, organic
solvents, and moderate heat.

3. Laboratory furniture is sturdy, and spaces between benches, cabinets, and
equipment are accessible for cleaning.

4. Each laboratory contains a sink for hand washing.

5. If the laboratory has windows that open, they are fitted with fly screens.

6. An autoclave for decontaminating infectious laboratory wastes is available.

Biosafety Level 3

Biosafety Level 3 is applicable to clinical, diagnostic, teaching, research, or
production facilities in which work is done with indigenous or exotic agents that may
cause serious or potentially lethal disease as a result of exposure by inhalation.
Laboratory personnel have specific training in handling pathogenic and/or potentially
lethal agents and are supervised by competent scientists who are experienced in
working with these agents. All procedures involving the manipulation of infectious
material are conducted within biological safety cabinets or other physical contain-
ment devices or by personnel wearing appropriate personal-protection clothing and
devices. The laboratory has special engineering and design features. It is recognized,
however, that many existing facilities may not have all the facility safeguards
recommended for Biosafety Level 3 (e.g., access zone, sealed penetrations, and
directional airflow). In these circumstances, acceptable safety may be achieved for
routine or repetitive operations (e.g., diagnostic procedures involving the propaga-
tion of an agent for identification, typing, and susceptibility testing) in laboratories in
which facility features satisfy Biosafety Level 2 recommendations if the recom-
mended “Standard Microbiclogical Practices,” "Special Practices,” and “Containment
Equipment” for Biosafety Level 3 are rigorously followed. The decision to implement
this modification of Biosafety Level 3 recommendations should be made only by the
laboratory director.

The following standard and special safety practices, equipment, and facilities apply
to agents assigned to Biosafety Level 3:

A. Standard microbiological practices

1. Work surfaces are decontaminated at least once a day and after any spill of
viable material.

2. Allinfectious liquid or solid waste is decontaminated before being disposed
of.

3. Mechanical pipetting devices are used; mouth pipetting is prohibited.

4. Eating, drinking, smoking, storing food, and applying cosmetics are not
permitted in the work area.

5. Persons wash their hands after handling infectious materials and animals
and every time they leave the laboratory.

6. All procedures are performed carefully to minimize the creation of aerosols.

B. Special practices

1. Laboratory doors are kept closed when experiments are in progress.
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10.

11.

12.

13.

14.

15.

. Contaminated materials that are 10 be decontaminated at a site away from

the laboratory are placed in a durable, leakproof container that is closed
before being removed from the laboratory.

. The laboratory director controls access to the laboratory and limits access

only to persons whose presence is required for program or support
purposes. Persons who are at increased risk of acquiring infection or for
whom infection may be unusually hazardous are not allowed in the
laboratory or animal rooms. The director has the fina! responsibility for
assessing each circumstance and determining who may enter or work in
the laboratory.

. The laboratory director establishes policies and procedures whereby only

persons who have been advised of the potential biohazard, who meet any
specific entry requirements (e.g., vaccination), and who comply with all
entry and exit procedures enter the laboratory or animal rooms.

. When infectious materials or infected animals are present in the laboratory

or containment module, a hazard warning sign (incorporating the universal
biohazard symbol} is posted on all laboratory and animal-room access
doors. The hazard warning sign identifies the agent, lists the name and
telephone number of the laboratory director or other responsible person(s),
and indicates any special requirements for entering the laboratory, such as
the need for wvaccinations, respirators, or other personal-protection
measures.

. All activities involving infectious materials are conducted in biological

safety cabinets or other physical-containment devices within the contain-
ment module. No work is conducted in open vessels on the open bench.
The work surfaces of biological safety cabinets and other containment
equipment are decontaminated when work with infectious materials is
finished. Plastic-backed paper toweling used on nonperforated work sur-
faces within biological safety cabinets facilitates clean-up.

An insect and rodent control program is in effect.

Laboratory clothing that protects street clothing (e.g., solid-front or wrap-
around gowns, scrub suits, coveralls) is worn in the laboratory. Laboratory
clothing is not worn outside the laboratory, and it is decontaminated before
being laundered.

Special care is taken to avoid skin contamination with infectious materials;
gloves are wormn when handling infected animals and when skin contact
with infectious materials is unavoidable.

Molded surgical masks or respirators are worn in rooms containing infected
animals.

Animals and plants not related to the work being conducted are not
permitted in the laboratory.

All waste from laboratories and animal rooms is appropriately decontam-
inated before being disposed of.

Vacuum lines are protected with high-efficiency particulate air (HEPA) filters
and liquid disinfectant traps.

Hypodermic needles and syringes are used only for parenteral injection and
aspiration of fluids from laboratary animals and diaphragm bottles. Only
needle-locking syringes or disposable syringe-needle units (i.e., the needle
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is integral to the syringe) are used for the injection or aspiration of
infectious fluids. Extreme caution is used when handling needles and
syringes to avoid autoinoculation and the generation of aerosols during use
and disposal. A needie should not be bent, sheared, replaced in the sheath
or guard, or removed from the syringe following use. The needle and
syringe should be promptly placed in a puncture-resistant container and
decontaminated, preferably by autoclaving, before being discarded or
reused.

Spilts and accidents that result in overt or potential exposures to infectious
material are immediately reported to the {aboratory director. Appropriate
medical evaluation, surveillance, and treatment are provided, and written
records are maintained.

Baseline serum samples for all 1aboratory and other at-risk personnel are
collected and stored. Additional serum specimens may be collected peri-
odically, depending on the agents handled or the function of the laboratory.
A biosafety manual is prepared or adopted. Personnel are advised of
special hazards and are required to read instructions on practices and
procedures and to follow them.

C. Containment equipment

Biological safety cabinets (Class |, ll, or lll} or other appropriate combinations
of personal-protection or physical-containment devices (e.g., special protective
clothing, masks, gloves, respirators, centrifuge safety cups, sealed centrifuge
rotors, and containment caging for animais} are used for all activities with
infectious materials that pose a threat of aerosol exposure. These include:
manipulation of cultures and of clinical or environmental material that may be
a source of infectious aerosols; the aerosol challenge of experimental animals;
harvesting of tissues or fluids from infected animals and embryonated eggs;
and necropsy of infected animals.

D. Laboratory facilities

1.

N

The laboratory is separated from areas that are open to unrestricted traffic
flow within the building. Passage through two sets of doors is the basic
requirement for entry into the laboratory from access corridors or other
contiguous areas. Physical separation of the high-containment laboratory
from access corridors or other laboratories or activities may also be
provided by a double-doored clothes-change room {showers may be
included), airlock, or other access facility that requires passing through two
sets of doors before entering the laboratory.

. The interior surfaces of walls, floors, and ceilings are water resistant so that

they can be easily cleaned. Penetrations in these surfaces are sealed or
capable of being sealed to facilitate decontaminating the area.

. Bench tops are impervious to water and resistant to acids, alkalis, organic

solvents, and moderate heat.

Laboratory furniture is sturdy, and spaces between benches, cabinets, and
equipment are accessible for cleaning.

Each laboratory contains a sink for washing hands. The sink is foot, elbow,
or automatically operated and is located near the laboratory exit door.
Windows in the laboratory are closed and sealed.

Access doors to the laboratory or containment module are self-closing.
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8. An autoctave for decontaminating laboratory wastes is available, preferably

9.

10.

within the laboratory.

A ducted exhaust-air ventilation system is provided. This system creates
directional airflow that draws air into the laboratory through the entry area.
The exhaust air is not recirculated to any other area of the building, is
discharged to the outside, and is dispersed away from occupied areas and
air intakes. Personnel must verify that the direction of the airflow is proper
(i.e., into the laboratory). The exhaust air from the laboratory room can be
discharged to the outside without being filtered or otherwise treated.

The HEPA-filtered exhaust air from Class | or ClLass Il biological safety
cabinets is discharged directly to the outside or through the building
exhaust system. Exhaust air from Class | or Il biological safety cabinets may
be recirculated within the laboratory if the cabinet is tested and certified at
least every 12 months. If the HEPA-filtered exhaust air from Class | or |l
biological safety cabinets is to be discharged to the outside through the
building exhaust system, it is connected to this system in a manner (e.g.,
thimble-unit connection) that avoids any interference with the air balance of
the cabinets or building exhaust system.

VERTEBRATE ANIMAL BIOSAFETY LEVEL CRITERIA

Animal Biosafety Level 2
A. Standard practices

1.

2.
3. Eating, drinking, smoking, and storing of food for human use are not

4.

5.

6

Doors to animal rooms open inward, are self-closing, and are kept closed
when infected animals are present.
Work surfaces are decontaminated after use or spills of viable materiais.

permitted in animal rooms.

Personnel wash their hands after handling cuitures and animals and before
leaving the animal room.

All procedures are carefully performed to minimize the creation of aerosols.
An insect and rodent control program is in effect.

B. Special practices
1.

2.

3.

Cages are decontaminated, preferably by autoclaving, before being cleaned
and washed.

Surgical-type masks are worn by all personnel entering animal rooms
housing nonhuman primates.

Laboratory coats, gowns, or uniforms are worn while in the animal room.
This protective clothing is removed before leaving the animal facility.

The laboratory or animal-facility director limits access to the animal room
only to personnel who have been advised of the potential hazard and who
need to enter the room for program or service purposes when work is in
progress. In general, persons who may be at increased risk of acquiring
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infection or for whom infection might be unusually hazardous are not
allowed in the animal room.

5. The laboratory or animal-facility director establishes policies and proce-
dures whereby only persons who have been advised of the potential hazard
and who meet any specific requirements (e.g., vaccination} may enter the
animal room.

6. When an infectious agent in use in the animal room requires special-entry
provisions (e.g., vaccination), a hazard warning sign (incorporating the
universal biohazard symbol) is posted on the access door to the animal
room. The hazard warning sign identifies the infectious agent, lists the
name and telephone number of the animai-facility supervisor or cther
responsible person(s), and indicates the special requirement(s} for entering
the animal room.

7. Special care is taken to avoid contaminating skin with infectious material;
gloves should be worn when handiing infected animals and when skin
contact with infectious materiails is unavoidable.

8. All waste from the animal room is appropriately decontaminated — prefer-
ably by autoclaving —before being disposed of. Infected animal carcasses
are incinerated after being transported from the animal room in leakproof,
covered containers.

9. Hypodermic needles and syringes are used only for the parenteral injection
or aspiration of fluids from laboratory animals and diaphragm bottles. Only
needle-locking syringes or disposable syringe-needle units (i.e., the needle
is integral to the syringe} are used for the injection or aspiration of
infectious fluids. A needle should not be bent, sheared, replaced in the
sheath or guard, or removed from the syringe following use. The needle
and syringe shouid be promptly placed in a puncture-resistant container
and decontaminated, preferably by autoclaving, before being discarded or
reused.

10. If floor drains are provided, the drain taps are always filled with water or a
suitable disinfectant.

11. When appropriate, considering the agents handled, baseline serum sam-
ples from animal-care and other at-risk personnel are collected and stcored.
Additional serum samples may be coilected periodically, depending on the
agents handled or the function of the facility.

C. Containment equipment

Biological safety cabinets, other physical-containment devices, and/or

personal-protection devices (e.g., respiraters, face shields) are used when
procedures with a high potential for creating aerosols are conducted. These
include necropsy of infected animals, harvesting of infected tissues or fluids
from animals or eggs, intranasal inoculation of animals, and manipulation of
high concentrations or large volumes of infectious materials.

D. Animal facilities

1. The animal facility is designed and constructed to facilitate cleaning and
housekeeping.

2. A sink for washing hands is available in the room that houses infected
animals.

3. if the animal facility has windows that cpen, they are fitted with fly screens.
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4.

5.

It is recommended, but not required, that the direction of airflow in the
animal facility is inward and that exhaust air is discharged to the outside
without being recirculated to other rooms.

An autoclave that can be used for decontaminating infectious taboratory
waste is available in the same building that contains the animal facility.

Animal Biosafety Level 3
A. Standard practices

1.

2.

3.

4.

5.
6.

Doors to animal rooms open inward, are self-clasing, and are kept closed
when work with infected animals is in progress.

Work surfaces are decontaminated after use or after spills of viable
materials.

Eating, drinking, smoking, and storing of food for human use are not
permitted in the animal room.

Personnel wash their hands after handling cuitures or animals and before
leaving the laboratory.

All procedures are carefully performed to minimize the creation of aerasals.
An insect and rodent control program is in effect.

B. Special practices

1.

2.

Cages are autoclaved before bedding is removed and before they are
cleaned and washed.

Surgical-type masks or other respiratory protection devices (e.g., respira-
tors) are worn by personnel entering rooms that house animals infected
with agents assigned to Biosafety Level 3.

Wrap-around or solid-front gowns or uniforms are worn by personnel
entering the animal room. Front-button laboratory coats are unsuitable.
Protective gowns must remain in the animal room and must be decontam-
inated before being laundered.

. The laboratory director or other responsible person limits access to the

animal room only to personne! who have been advised of the potential
hazard and who need to enter the room for program or service purposes
when infected animals are present. In general, persons who may be at
increased risk of acquiring infection or for whom infection might be
unusually hazardous are not allowed in the animal room.

. The laboratory director or other responsibie person establishes policies and

procedures whereby only persons who have been advised of the potential
hazard and meet any specific requirements (e.g., vaccination) may enter the
animal room.

Hazard warning signs (incorporating the universal biohazard warning
symbol) are posted on access doors to animal rooms containing animals
infected with agents assigned to Biosafety Level 3 are present. The hazard
warning sign should identify the agent(s) in use, list the name and
telephone number of the animal room supervisor or other responsible
person{s), and indicate any special conditions of entry into the animal room
(e.g., the need for vaccinations or respirators).

. Personnel wear gloves when handling infected animals. Gloves are re-

moved aseptically and autoclaved with other animal room waste before
being disposed of or reused.
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All wastes from the animal room are autoclaved before being disposed of.
All animal carcasses are incinerated. Dead animals are transported from the
animal room to the incinerator in leakproof, covered containers.

. Hypodermic needles and syringes are used only for gavage or parenteral

injection or aspiration of fluids from laboratory animals and diaphragm
bottles. Only needle-locking syringes or disposable syringe-needle units
{i.e., the needle is integral to the syringe) are used. A needle should not be
bent, sheared, replaced in the sheath or guard, or removed from the syringe
following use. The needle and syringe shouid be promptly piaced in a
puncture-resistant container and decontaminated, preferably by autoclav-
ing, before being discarded or reused. When possible, cannulas should be
used instead of sharp needles (e.g., gavage).

if floor drains are provided, the drain traps are always filled with water or a
suitable disinfectant.

If vacuum lines are provided, they are protected with HEPA filters and liquid
disinfectant traps.

Boots, shoe covers, or other protective footwear and disinfectant footbaths
are available and used when indicated.

C. Containment equipment

1.

2.

Personal-protection clothing and equipment and/or other physical-contain-
ment devices are used for ail procedures and manipulations of infectious
materials or infected animals.

The risk of infectious aerosols from infected animals or their bedding can be
reduced if animals are housed in partial-containment caging systems, such
as open cages placed in ventilated enclosures (e.g., laminar-flow cabinets},
solid-wall and -bottom cages covered by filter bonnets, or other equivalent
primary containment systems.

D. Animal facilities

1.

P

The animal facility is designed and constructed to facilitate cleaning and
housekeeping and is separated from areas that are open to unrestricted
personnel traffic within the building. Passage through two sets of doors is
the basic requirement for entry into the animal room from access corridors
or other contiguous areas. Physica! separation of the animal room from
access corridors or from other activities may also be provided by a
double-doored clothes change room (showers may be included), airlock, or
other access facility that requires passage through two sets of doors before
entering the animal room.

. The interior surfaces of walls, floors, and ceilings are water resistant so that

they can be cleaned easily. Penetrations in these surfaces are sealed or
capable of being sealed to facilitate fumigation or space decontamination.
A foot, ethow, or automatically operated sink for hand washing is provided
near each animal-room exit door.

Windows in the animal room are closed and sealed.

Animal room doors are self-closing and are kept closed when infected
animals are present.

. An autoclave for decontaminating wastes is available, preferably within the

animal room. Materials to be autoclaved outside the animal room are
transported in a covered, leakproof container.
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7. An exhaust-air ventilation system is provided. This system creates direc-
tional airflow that draws air into the animal room through the entry area.
The building exhaust can be used for this purpose if the exhaust air is not
recirculated to any other area of the building, is discharged to the outside,
and is dispersed away from occupied areas and air intakes. Personnel must
verify that the direction of the airflow is proper (i.e., into the animal room).
The exhaust air from the animal room that does not pass through biological
safety cabinets or other primary containment equipment can be discharged
to the outside without being filtered or otherwise treated.

8. The HEPA-filtered exhaust air from Class | or Class [l biological safety
cabinets or other primary containment devices is discharged directly to the
outside or through the building’s exhaust system. Exhaust air from these
primary containment devices may be recirculated within the animal room if
the cabinet is tested and certified at least every 12 months. If the HEPA-
filtered exhaust air from Class | or Class Il biological safety cabinets is
discharged to the outside through the building exhaust system, it is
connected to this system in a manner {e.g., thimble-unit connection) that
avoids any interference with the air balance of the cabinets or building
exhaust system.
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ADDENDUM 2

CDC cautionary notice for all human-serum-derived reagents used as controls:

WARNING: Because no test method can offer complete assurance that
laboratory specimens do not contain HIV, hepatitis B virus, or other infec-
tious agents, this specimen should be handled at the BSL 2 as recommended
for any potentially infectious human serum or blood specimen in the
CDC-NIH manual, Biosafety in Microbiological and Biomedical Laboratories,
1984, pages 11-13.

If additional statements describing the results of any heat treatment or serologic

procedure(s) already performed on the human-serum reagent or control are used in
conjunction with the above cautionary notice, these statements should be worded so

as

not 1o diminish the impact of the warning that emphasizes the need for universal

precautions.
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Occupationally Acquired Human
Immunodeficiency Virus Infections in
Laboratories Producing Virus Concentrates in
Large Quantities:

Conclusions and Recommendations of an Expert Team
Convened by the Director of the
National Institutes of Health (NIH)

Reported by Division of Safety, National Institutes of Health*

INTRODUCTION

The recommendations of the expert team are directed to industriai-scale facilities
for the production of large quantities of highly concentrated HIV. Their recommen-
dations are similar to and complement those in the preceding 1988 Agent Summary
Statement for Human Immunodeficiency Virus,” which updates the one published in
1986 (7). Laboratory directors and others responsible for the health and safety of
laboratory employees working with HIV and HIV-containing material should carefully
consider these relevant recommendations and guidelines in developing an appropri-
ate safety program.

COMMITTEE REPORT

Two workers in different laboratories producing large quantities of highly concen-
trated HIV have been reported to have laboratory-acquired HIV infections (7). One
worker’s infection was presumed to be caused by “undetected skin contact with virus
culture supernatant” (2). The other worker’s infection followed “an injury with a
potentially contaminated needle” {2 ). After the first case was identified, the Director
of NIH convened a team of experts to investigate the incidents and to visit seven
different laboratories that produced large volumes of HIV, After facilities inspections
and separate, confidential interviews with the workers, the team prepared a report of
their findings. The conclusions and recommendations from that report follow.

*Expert Team: W. Emmett Barkley, PhD, Director, Division of Engineering Services, National
Institutes of Health; Robert McKinney, PhD, Director, Division of Safety, National Institutes of
Health; John Richardson, DVM, MPH, Biosafety Officer, Emory University; Gerald Schochetman,
PhD, Chief, Laboratory Investigations Branch, AIDS Program, Center for Infectious Diseases,
Centers for Disease Control; David Henderson, MD, Hospital Epidemiclogist, Warren Grant
Magnuson Clinical Center, National Institutes of Health.
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The most probable cause for the first laboratory-acquired infection was inapparent
parenteral exposure. Frequent opportunities for unrecognized direct contact with
contaminated materials and surfaces were reported to be present. Gloves of ques-
tionable integrity, skin cuts and abrasions, and one episode of a dermatitis-like
condition represented portals for possible exposure and routes of infection. The
inexperience of the first infected worker in microbiologic procedures and Biosafety
Level {BSL) 3 practices, coupled with the reliance on obtaining necessary skills
through on-the-job training in a setting in which episodes of contamination may have
occurred frequently, suggests that the worker might not have possessed an appro-
priate level of proficiency when the infection may have occurred.

The most probable cause for the second worker's infection was parenteral
inoculation. This worker recalled incurring an injury with a blunt cannula approxi-
mately 6 months before the first seropositive sample. Incidents of contamination,
such as those reported by the first worker, occurred infrequently in the second
worker’'s laboratory.

Aerosol transmission is considered to be the least likely cause of infection in both
cases. Operations in which aerosols may have been generated were carried out in
biological safety cabinets to reduce the potential for inhalation exposure. Although
some aerosols may have been released during the few reported rotor-seal failures
involving the continuous-flow zonal centrifuge, the potential for contact exposure
was greater. Aerosol transmission was unlikely because: a) in situations in which
overt aerosol exposure has occurred in laboratory and production operations involv-
ing HIV, no exposed workers have seroconverted; b) no evidence exists that suggests
aerosols may be a natural mode of HIV transmission; c¢) the probable cause identified
above is consistent with documented modes of transmission of bloodborne patho-
gens in the laboratory.

The occurrence of these two infections emphasizes the finite risk that exists for
laboratory workers who handle concentrated preparations of HIV. The conclusions of
a National Cancer Institute prospective cohort study (2} indicate that this risk is low
and may be similar to the risk for infection of health-care workers who have
experienced a needlestick injury.

The occupational risk for infection by parenteral exposure is substantially reduced
or eliminated by strict adherence to BSL 2 practices. The recommended use of BSL 3
practices for highly concentrated preparations of HIV is appropriate. The review of
these two infected laboratory workers does not suggest the need to alter current
CDC/NIH biosafety recommendations for HIV or for patient care (3), research {1}, or
virus production. There is a need, however, for more proficiency and discipline in
laboratory safety practices.

The following recommendations will help assure maintenance of a safe and
healthy environment for laboratory and production-facility workers who handle
concentrated preparations of HIV:

A. Strictly adhere to standard microbiologic practices and techniques

The most important recommendation is to adhere strictly to standard
microbiologic practices and techniques. Persons working with HIV must be
aware of potential hazards and must be trained and proficient in practice and
techniques necessary for self-protection. Employees must be informed that
parenteral exposure is the most serious potential hazard for causing a
laboratory-acquired infection. They must be able to recognize how such
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exposures occur and how they can be prevented. Although on-the-job training
is an acceptable approach for learning techniques and practices, it is imperative
that proficiency be obtained BEFORE virus is actually handled.

Assure that workers are proficient in virus-handling techniques

Selection criteria for employees who will work in production operations or
with concentrated preparations of HIV should require experience in the han-
dling of human pathogens or tissue cultures. If an employee has not had such
experience, s’he should participate in carefully structured, well-supervised
on-the-job training programs.

The director or person in charge of the laboratory or production facility must
ensure that personnel are appropriately trained and are proficient in practices
and techniques necessary for self-protection. Initial work activities should not
include the handling of virus. A progression of work activities should be
assigned as techniques are learned and proficiency is developed. Virus should
only be introduced into the work activities after the supervisor is confident it can
be handled safely.

Monitor work practices

Periodically, the biosafety officer or a persan with expertise in biosafety
should closely observe practices and techniques used in handling HIV. This can
be helpful in identifying activities or behavior that may increase the potential for
contact with contaminated material or for inapparent parenteral exposures. If
deficiencies are noticed, corrective measures should be specified and
implemented.
Continuously reinforce safg practices

Practices that reduce the potential for direct contact and inapparent paren-
teral exposure should be continuously reinforced:

e Gloves should always be worn when concentrated preparations of HIV are
handled and when contact with a contaminated surface or material may be
unavoidable. If a gloved hand accidentally touches a contaminated surface or
material, the glove should be removed immediately and the hands washed.

® Work surfaces should be decontaminated at the end of each day and any time
contamination is recognized.

e Workers must develop the habit of keeping hands away from the eyes, nose,
and mouth in order to avoid potential exposure of mucous membranes.
Wearing filter masks and eye goggles or face shields may assist in accom-
plishing this objective.

® Needles and sharp implements must not be used when HIV is handled unless
no acceptable alternative is available. When possible, unbreakable containers
should be substituted for glassware, in order to avoid accidental cuts from
broken pieces,

® |n the absence of advice and consent of an occupational physician or nurse,
no worker should handle any virus-containing material when s/he has cuts or
skin abrasions on the hands or wrists.

Establish a medical surveillance serology program
Each medical facility should have a medical-surveillance serology program.

Serum samples should be obtained at least once a year and analyzed for
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seroconversion. Results should be reported to individual workers in a timely
manner. Counseling services should be available for workers who have positive

serologic results. Procedures that maintain strict confidentiality should be
adopted.

F. Revalidate integrity of process, transport, and containment equipment
The operational integrity of all equipment used to process, transport, and
contain fluids containing HIV should be revalidated at least once a year. The
integrity of such equipment should be revalidated after any system failure that
releases contaminated fluids into the work environment.

G. Develop production processes that enhance biosafety
Efforts should be made to explore and use production systems and strategies
that reduce operational complexity and manual manipulations.
H. Validate efficacy of decontamination methods
Special attention should be given to demonstrating the adequacy of decon-
tamination methods when high organic content, such as cellular debris, is
present.

l. Sponsor and conduct biosafety training initiatives
Responsible institutions should orient such programs toward the application
of biosafety practices to work involving HIV. Presentation strategies and
materials to make the training widely available should be encouraged.
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Epidemiologic Notes and Reports

Update: Acquired Immunodeficiency Syndrome and Human
Immunodeficiency Virus Infection Among Health-Care Workers

Acquired immunodeficiency syndrome (AIDS) among health-care workers in the
United States results primarily from human immunodeficiency virus {HiV) infections
that occur outside of the health-care setting. However, a small number of health-care
workers have been infected with HIV through occupational exposures, and one such
worker has developed AIDS after documented seroconversion. This report summa-
rizes and updates both national surveitlance data for AIDS among health-care workers
and data from prospective studies on the risk of HIV transmission in the health-care
setting.

Health-Care Workers with AIDS

The AIDS case report form used by CDC requests that state and tocal health
departments collect information on employment since 1978 in a health-care or clinical
laboratory setting. For surveillance purposes, any person who indicates such employ-
ment is classified as a health-care worker.

As of March 14, 1988, a total of 55,315 adulits with AIDS had been reported to CDC.
Occupational information was available for 47,532 of these persons, 2,586 (5.4%) of
whom were classified as health-care workers. A similar proportion (5.7%) of the U.S.
labor force was employed in health services (7).

Forty-six states, the District of Columbia, and Puerto Rico have reported health-
care workers with AIDS. Like other AIDS patients, health-care workers with AIDS had
a median age of 35 years. Males accounted for 91.6% of health-care workers
with AIDS and 92.4% of other patients with AIDS. The majority of health-care workers
with AIDS (62.8%) and of other AIDS patients {60.5%) were white.

Ninety-five percent of the health-care workers with AIDS were classified into
known transmission categories (Table 1). Health-care workers with AIDS were
significantly less likely than others with AIDS to be intravenous drug abusers and
more likely to be homosexuai or bisexual men. They were also less likely to have a
known risk factor reported (p <0.001).

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES / PUBLIC HEALTH SERVICE
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To determine the possible cause of HI'! infection, state and local health depart-
ments investigate those AIDS patients reported as having no identified risk. As of
March 14, 1988, investigations had been completed for 121 of the 215 health-care
workers initially reported with undetermined risk. Risk factors were identified for 80
{66.1%) of these. Of the 135 health-care workers who remain in the undetermined-risk
category, 41 (30.4%) could not be reclassified after follow-up; 20 (14.8%) had either
died or refused to be interviewed; and 74 (54.8%]) are still under investigation.

Overall, 5.3% of health-care workers with AIDS had an undetermined risk. When
examined by year of report to CDC. the proportion of such health-care workers
appears to have increased from 1.5% in 1982 to 6.2% in 1987. However, 71 of the 135
health-care workers for whom risk is still undetermined have been reported since
March 1987, and 80.0% of these 71 cases are still under investigation. The proportion
of other AIDS patients with an undetermined risk has also increased over time.
However, previous experience suggests that other risk factors for HIV infection will be
identified for many of these persons when investigations have been completed (2).
Ten percent of all reported AIDS patients with undetermined risk are health-care
workers; this proportion has not changed over time.

A health-care worker reported to have developed AIDS after a well-documented
occupational expasure to blood and HIV seroconversion is included among the 80
health-care workers who were reclassified after follow-up. The worker was acciden-
tally seif-injected with several milliliters of blood from a hospitalized patient with
AIDS while filling a vacuum collection tube. Investigation revealed no other risk
factors for this health-care worker.

Forty-one health-care workers could not be reclassified after investigation; 68.3%
were men. In contrast, 23.0% of individuals employed in hospitals and health services
in the United States are men (7). These 41 health-care workers comprised eight
physicians, four of whom were surgeons; one dentist; five nurses; eleven nursing
assistants or orderlies; seven housekeeping or maintenance workers; four clinical
laboratory technicians; one respiratory therapist; one paramedic; one mortician; and
two others who had no contact with patients or clinical specimens. A comparison of

TABLE 1. Comparison of health-care workers with AIDS and other AIDS patients
reported to CDC, by transmission category — through March 14, 1988

Health-Care Workers with AIDS Other AIDS Patients

Transmission Category No. {%) No. (%)
Homosexual or Bisexual Male 1,916 74.1)" 28,820 {64.1)
Heterosexual Intravenous Drug Abuser 161 (6.2)* 8,263 (18.4)
Homosexual or Bisexual Male and

intravenous Drug Abuser 187 (7.2) 3,267 {7.3)
Hemophilia/Coagulation Disorder 20 {0.8) 451 {1.0)
Heterosexual 118 {4.8} 1,772 {3.9)
Blood/Blood Component Recipient a7 {1.8) 1,105 {2.5)
Other' 1 {<1.0) 0 (0.0)
Undetermined® 135 (5.3)* 1,268 (2.8)
Total 2,586 (100.0) 44,946 {100.0)

*n<0.001, chi square analysis.

“Represents health-care worker who seroconverted to HIV and developed AIDS after docu-
mented needlestick exposure to blood.

*Includes patients who are under investigation, who died or refused interview, or for whom no
risk was identified after follow-up.
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the occupations of these 41 health-care workers with those of health-care workers for
whom risk factors and job information were available showed that maintenance
workers were the only occupational group significantly more likely to have an
undetermined risk (7 [17.1%] of 41 health-care workers with undetermined risk,
compared with 160 [7.1%)] of 2,263 heaith-care workers with identified risk, p = 0.02).

Seventeen of the 41 investigated health-care workers with undetermined risk
{including twc of the seven maintenance workers) reported needlestick and/or
mucous-membrane exposures to the biood or body fluids of patients during the 10
years preceding their diagnosis of AIDS. However, none of the patients was known to
be infected with HIV at the time of exposure, and none of the heatth-care workers was
evaluated at the time of exposure to document seroconversion to HIV antibody. None
of the remaining 24 health-care workers reported needlestick or other nonparenteral
exposures to blood or body fluids.

Other Health-Care and Laboratory Workers with HIV Infection

As of December 31, 1987, 1,176 health-care workers had been enrolled and tested
for HIV antibody in ongoing CDC surveillance of health-care workers exposed to
blood or other body fiuids from HIV-infected patients. Of the 1,070 workers tested =90
days after exposure, 870 (81.3%) had parenteral exposures to blood; 104 (8.7%) had
exposures of mucous membrane or nonintact skin to blood; and 96 (9.0%} had
exposures to other body fluids {Table 2).

Four (0.5%) of the 870 workers with parenteral exposures to blood were seropo-
sitive for HIV antibody (upper bound of the 95% confidence interval [Cl] = 1.1%).
However, one of these four was not tested until 10 months after exposure (3,4). In
addition, this worker had an HIV-seropositive sexual partner, and heterosexual
acquisition of infection could not be excluded. Of the 489 health-care workers who
sustained parenteral exposures to blood and for whom both acute- and convalescent-
phase serum samples had been obtained, three, or 0.6%, seroconverted to HIV within
6 months of exposure (upper bound of the 95% Cl = 1.6%) (4-6). Investigation
revealed no nonoccupational risk factors for these three workers.

Two other ongoing prospective studies assess the risk of nosocomial acquisition of
HIV infection among health-care workers in the United States (7,8). As of April 30,
1987, the National Institutes of Heaith had tested 103 health-care workers with
documented needlestick injuries and 691 health-care workers with more than 2,000
cutaneous or mucous-membrane exposures to blood or other body fluids of

TABLE 2. HIV infection among health-care workers, by type of exposure and body
fluid — CDC Prospective Study, August 15, 1983-December 31, 1987

No. of Health-Care Workers with Exposure to No. of

Type of Exposure Blood Saliva Urine Other/Unknown Infections
Parenteral (needie-

stick or cut with

sharp obiject) 870 7 3 21 4*

Contamination of
mucous-membrane,
open wound, or
nonintact skin 104 42 12 11 1]

*All four health-care workers had parenteral exposure to HIV-infected blood: risk is 4/870, or
0.5% (upper bound of 95% confidence interval = 1.1%).
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HiV-infected patients; none had seroconverted {7). As of March 15, 1988, a similar
study at the University of California of 235 health-care workers with 644 documented
needlestick injuries or mucous-membrane exposures had identified one seroconver-
sion following a needlestick (2 ; University of California, San Francisco, unpublished
data). Prospective studies in the United Kingdom and Canada show no evidence of
HIV transmission among 220 health-care workers with parenteral, mucous-
membrane, or cutaneous exposures (10, 17).

In addition to the heatlth-care workers enrolfed in these longitudinal surveillance
studies and the case reported here, six persons from the United States and four
persons from other countries who denied other risk factors for HIV infection have
reportedly seroconverted to HIV after parenteral, nonintact skin, or mucous-
membrane exposures to HIV-infected blood or concentrated virus in a health-care or
laboratory setting (Table 3} (72-20). Six additional health-care workers with no other
identified risk factors reportedly acquired HIV infection, but the date of seroconver-
sion is unknown {3,15,21-23).

Reported by: AIDS Program. Hospital Infections Program, Center for Infectious Diseases, CDC.

Editorial Note: These data are consistent with previous gbservations that the occu-
pational risk of acquiring HIV in health-care settings is low and is most often
associated with percutaneous inoculation of blood from a patient with HIV infection.
Prospective surveillance studies, which provide data on the magnitude of the risk of
HIV infection, indicate that the risk of seroconversion following needlestick exposures
to blood from HlV-infected patients is less than 1.0%. The level of risk associated with
the exposure of nonintact skin or mucous membranes is likely far less than that
associated with needlestick exposures. Individual published case reports must be
interpreted with caution because they provide no data on the frequency of occupa-
tional exposures to HIV or the proportion of exposures resulting in seroconversion.

The reasons that a higher proportion of health-care workers with AIDS have no
identified risk than do other persons with AIDS are unknown. They could include a
tendency of health-care workers not to report behavioral risk factors for HIV infection,
the occupational risk of HfV infection as a result of blood exposure, or both. The first
hypothesis is suggested by the overrepresentation of men among these health-care
workers, a finding that is similar to the overrepresentation of men among AIDS
patients infected with HIV through sexual activity or intravenous drug abuse. The
second hypothesis is suggested by the documentation of HIV transmission in the
health-care setting. Similar hypotheses may be raised for the apparent excess of
maintenance personnel among health-care workers with no identified risk for AIDS.
Occupationally acquired HIV infection in such workers would be difficult to determine
unless the source patient or clinical specimen was known to be HIV-positive, the
occupational exposure had been wel!l documented, and the HIV seroconversion of the
health-care worker had been detected.

The increasing number of persons being treated for HIV-associated illnesses
makes it likely that more health-care workers will encounter patients infected with
YIV. The risk of transmission of HIV can be minimized if health-care workers use care
while performing all invasive procedures, adhere rigorously to previously published
recommendations, and use universal precautions when caring for all patients (5). In
addition, employers should instruct health-care workers on the need for routine use
of universa! precautions, provide equipment and clothing necessary to minimize the
risk of infection, and monitor workers’ adherence to these precautions (5,24 ).
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TABLE 3. HIV-infected health-care workers with no reported nonoccupational risk
factors and for whom case histories have been published in the scientific literature

MMWR

Cases with Documented Seroconversion

Case Occupation Country Type of Exposure Source Reference
1* NS United States Needlestick AIDS patient This report
2 NS United States Needlestick AIDS patient (4,6)

3 NS United States Needlestick AIDS patient (5)

a NS United States 2 Needlesticks AlIDS patient, (5}
HIV-infected
patient

5 NS United States Neediestick AIDS patient (9}

6 Nurse England Needlestick AIDS patient {12)

7 Nurse France Needlestick HiV-infected (13)
patient

8 Nurse Martinique Needlestick AIDS patient (14)

9 Research lab United States Cut with sharp Concentrated (15,16}

worker object virus

10 Home health- United States Cutaneous® AIDS patient {17}

care provider

11 NS United States Nonintact skin AIDS patient (18}

12 Phiebotomist United States Mucous-membrane HlIV-infected (18)

patient

13 Technologist United States Nonintact skin HIV-infected {18)

patient

14 NS United States Neediestick AIDS patient (19)

15 Nurse ltaly Mucous-membrane HIV-infected {20)

patient
Cases without Documented Seroconversion

Case Occupation Country Type of Exposure Source Reference

1 NS United States Puncture wound AIDS patient (3.4)

2 NS United States 2 Needlesticks 2 AlDS patients {3)

3 Research lab United States Nonintact skin Concentrated (15,16)

worker virus

4 Home health- England Nonintact skin AlDS patient {(21)

care provider

5 Dentist United States Multiple Unknown {22)

needlesticks

6* Technician Mexico Multiple needle- Unknown {23)

sticks and
mucous-membrane
7 Lab worker United States Needlestick, Unknown (3)

puncture wound

*Health-care worker diagnosed with AIDS.

NS =

not specified.

*Mother who provided nursing care for her child with HIV infection: extensive contact with the
chiid’s blood and body secretions and excretions occurred; the mother did not wear gloves and
often did not wash her hands immediately after exposure.
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