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Background. The authors conducted a
study on the use of postexpo-
sure prophylaxis, or PEP,
for exposure to human
immunodeficiency virus,
or HIV, among dental
health care personnel, or
DHCP, enrolled in a
surveillance system estab-
lished by the Centers for Disease
Control and Prevention, or CDC. They also
discuss updated U.S. Public Health Service,
or USPHS, recommendations for managing
occupational exposures to HIV, as well as con-
siderations for dentistry.
Methods. The authors analyzed occupa-
tional exposures reported by DHCP to the
CDC to describe characteristics of the expo-
sure (for example, type and severity), the
source patient’s HIV status and use of PEP.
Results. From June 1995 through August
2001, DHCP reported 208 exposures—199
percutaneous injuries, six mucous membrane
exposures and three skin exposures—to the
CDC. One-third of these percutaneous
injuries were caused by small-bore hollow
syringe needles, and most (66 percent) were
moderate in depth. Nearly half the devices
involved (46 percent) were visibly bloody at
the time of injury. Per the criteria described
in USPHS guidelines, one-half of the injuries
were categorized as “less severe.” Twenty-four
(13 percent) known source patients were HIV-
positive; 14 had symptomatic HIV infection or
a high viral load. In this study, three in four
DHCP exposed to an HIV-positive source war-
ranted a three-drug PEP regimen. Twenty-
nine (24 percent) DHCP exposed to a source
patient who subsequently was found to be
HIV-negative took PEP; six took PEP for five
to 29 days. No exposures resulted in HIV
infection.
Conclusions. Findings of this study are
consistent with earlier reports indicating that
the risk of HIV transmission in dental set-
tings is low. Strategies such as rapid HIV
testing of source patients and follow-up coun-
seling may reduce unnecessary use of PEP. 
Clinical Implications. Dental practices
should develop comprehensive, written pro-
grams for preventing and managing occupa-
tional exposures to blood.

COVER STORY

Use of HIV 
postexposure 
prophylaxis by dental
health care personnel
An overview and updated 
recommendations

JENNIFER L. CLEVELAND, D.D.S., M.P.H.; LAURIE
BARKER, M.S.P.H.; BARBARA F. GOOCH, D.M.D.,
M.P.H.; ELISE M. BELTRAMI, M.D.; DENISE CARDO,
M.D.; AND THE NATIONAL SURVEILLANCE SYSTEM
FOR HEALTH CARE WORKERS GROUP OF THE CEN-
TERS FOR DISEASE CONTROL AND PREVENTION

I
n June 2001, the U.S. Public Health Service, or
USPHS, consolidated into one set of guidelines all
previous USPHS recommendations for the man-
agement of health care personnel, or HCP, who
have occupational exposure to blood and other

body fluids that might contain hepatitis B virus, or
HBV; hepatitis C virus, or HCV; or
human immunodeficiency virus, or
HIV.1-6 The current guidelines reflect
the availability of new antiretroviral
agents, new information about the use
and safety of HIV postexposure prophy-
laxis, or PEP, and considerations about
using HIV PEP when there is known or
suspected resistance of the source
patient’s virus to antiretroviral agents.
In addition, the new document provides
guidance to clinicians and exposed HCP
on deciding when to consider HIV PEP
and recommendations for PEP regi-
mens. (See sidebars, pages 1627-1630)

The USPHS document also addresses
concerns about unwarranted use of PEP and the use of
expanded regimens for exposures that pose a low or neg-
ligible risk. For example, data from the Centers for Dis-
ease Control and Prevention’s, or CDC’s, National
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reported exposures among
DHCP. We reviewed expo-
sures to blood among DHCP
reported from December
1995 through August 2001
to describe characteristics
used as surrogates for the
quantity of blood to which
the worker was exposed;
HIV status of the source
patient and, for HIV-
positive sources, the stage of
disease; and the use of PEP
by the exposed person,
including the number of
drugs taken and the dura-
tion of treatment. We char-

acterized the quantity of blood to which the
person was exposed based on the type of device
that caused the injury, whether the device was
visibly contaminated with the patient’s blood at
the time of the injury, and the depth of the injury.
We also examined the types of procedures most
frequently associated with the injuries. For
hollow-bore devices, the gauge of the needle and
purpose (that is, whether it was used to access a
vein or artery or was used for blood collection)
were identified. An injury was classified as super-
ficial (such as a scratch), moderate (such as pene-
tration of skin) or deep (as indicated by reports
such as “muscle contracted,” “touched bone”).

For each injury for which there was adequate
information, we identified the appropriate recom-
mendation for PEP by analyzing the data in two
steps. First, we classified the exposure type of
each injury as “less severe” or “more severe” by
examining the three factors (type of device, visible
blood on the device and depth of injury) that char-
acterized the quantity of blood to which the
person was exposed (Table 1). Second, we
matched the exposure type of each injury with the
HIV infection status and stage of disease of the
source patient, when known: Class 1 (asymp-
tomatic or known low viral load [≤ 1,500 RNA
copies per milliliter]) or Class 2 (symptomatic,
AIDS diagnosis, acute seroconversion or known
high viral load [≥ 1,500 RNA copies/mL]) (Table
2). HIV status either was known at the time of
exposure or was determined subsequently by
follow-up testing. All HIV tests of source patients
tested after the exposure were performed using a
standard enzyme immunoassay, or EIA, for which
results are not available for at least six hours;

Surveillance System for Health Care Workers, or
NaSH, indicate that some HCP take a full course
of HIV PEP even when the source is HIV-
negative.7,8 Since 1995, NaSH, a voluntary
surveillance system, has collected information on
occupational exposures and infections among
HCP, including hospital-based dental health care
personnel, or DHCP. NaSH monitors routine
activities such as immunizations and tubercu-
losis, or TB, skin testing; occupational exposures
to blood, vaccine-preventable diseases and TB;
and surveys to evaluate underreporting of expo-
sures. Using a standardized methodology, the
CDC can monitor national trends, identify newly
emerging hazards for HCP, assess the risk of
occupational infection, and evaluate preventive
measures. For example, a NaSH study found that
more than one-half of exposed HCP took a three-
drug PEP regimen when only a two-drug regimen
was needed (CDC, unpublished data, 2000). 

To date, few data have been published con-
cerning the use of PEP among DHCP.9 The objec-
tives of the study whose results are reported in
this article were to describe the use of HIV PEP
among DHCP included in NaSH. We also discuss
the updated USPHS guidelines for managing
occupational exposures to HIV and considerations
for dentistry.4 This article focuses on occupational
exposures to HIV specifically, but most exposures
also will require evaluation and clinical manage-
ment for HBV and HCV.4

METHODS

The CDC collected data from injury reports
among HCP from 52 U.S. hospitals voluntarily
enrolled in NaSH. Twenty-two of these hospitals
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TABLE 1

CHARACTERISTICS USED TO DETERMINE EXPOSURE
TYPE.

EXPOSURE TYPE CHARACTERISTICS OF THE EXPOSURE

Less Severe

More Severe

Solid instrument
or small-bore
hollow needle

Large-bore
hollow needle or
needle placed in
vein or artery

Any instrument

Superficial or 
moderate

Superficial, moderate
or deep

Deep

Superficial, moderate
or deep

No

Yes or no

Yes or no

Yes

Type of Device Visible Blood Depth of Injury
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data did not indicate when the test results were
reported to exposed DHCP. We compiled descrip-
tive data using the Statistical Analysis System
(Version 8.2, SAS Institute Inc., Cary, N.C.).

RESULTS

During the study period, 175 DHCP (dentists,
oral surgeons, hygienists, assistants and dental
students) reported a total of 208 occupational
exposures to blood, including 199 percutaneous
injuries, six mucous-membrane exposures and
three skin exposures. Because most PEP data for
mucous-membrane and skin exposures were
missing, our analysis was limited to percutaneous
injuries. These events occurred most frequently
with small-bore hollow syringe needles (34 per-
cent), followed by burs (13 percent), suture nee-
dles (11 percent), surgical scalpels (7 percent),
scalers (6 percent), explorers (5 percent) and
wires (4 percent); “other sharp objects” accounted
for 20 percent (Figure 1). Among injuries with
other sharp objects, one involved a large-bore

hollow needle (< 23 gauge) used for blood collec-
tion, and another involved a needle used to
deliver intravenous fluids.

Most injuries (66 percent) were of moderate
depth; 29 percent were superficial; and only 5 per-
cent were described as deep punctures or wounds.
Almost half (46 percent) of devices involved were
visibly bloody; 35 percent were not visibly con-
taminated with blood; for 19 percent, this factor
was unknown.

Injuries were evenly distributed between less
and more severe exposure types. Only 62 (31 per-
cent) injury reports contained information about
the type of procedure being performed at the time
of exposure. Of these, the most common pro-
cedures were oral surgical (39 percent), followed
by restorative (21 percent), hygiene (15 percent)
and those classified as “other” (25 percent). Of
injuries for which procedure information was pro-
vided, oral surgical procedures accounted for 53
percent (16 of 30) of those with visibly bloody
devices, for 80 percent (four of five) of deep
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TABLE 2

RECOMMENDED HUMAN IMMUNODEFICIENCY VIRUS, OR HIV, 
POSTEXPOSURE PROPHYLAXIS, OR PEP, FOR PERCUTANEOUS INJURIES.*

EXPOSURE TYPE RECOMMENDATIONS BASED ON SOURCE PATIENT’S INFECTION STATUS

Less Severe¶

More Severe††

Basic two-
drug PEP

Expanded
three-drug
PEP

Expanded three-
drug PEP

Expanded 
three-drug PEP

Generally, no
PEP warranted,
but consider
basic two-drug
PEP# for source
with HIV risk
factors**

Generally, no
PEP warranted,
but consider
basic two-drug
PEP# for source
with HIV risk
factors**

No PEP 
warranted

No PEP 
warranted

Generally, no PEP
warranted, but 
consider basic 
two-drug PEP# in
settings wherein
exposure to HIV-
infected people is
likely

Generally, no PEP
warranted, but 
consider basic 
two-drug PEP# in
settings wherein
exposure to HIV-
infected people is
likely

HIV-Positive
Class 1†

HIV-Positive
Class 2†

HIV Status
Unknown‡

Source Unknown§ HIV-
Negative

* Adapted from Centers for Disease Control and Prevention.4
† HIV-positive, Class 1: Asymptomatic HIV infection or known low viral load (≤ 1,500 RNA copies/milliliter). HIV-positive, Class 2: 

Symptomatic HIV infection, acquired immunodeficiency syndrome, acute seroconversion or known high viral load (≥ 1,500 RNA copies/mL). 
If drug resistance is a concern, obtain expert consultation. Initiation of PEP should not be delayed pending expert consultation and, because 
expert consultation alone cannot substitute for face-to-face counseling, resources should be available to provide immediate evaluation and 
follow-up care for all exposures.

‡ Example: a deceased source person with no samples available for HIV testing.
§ Example: a needle from a sharps disposal container.
¶ Examples: a superficial injury or an injury inflicted by a solid needle.
# In such cases, PEP is optional and should be based on an individualized decision by the exposed person in consultation with the treating 

clinician. See sidebar, page 1628, for a description of the basic two-drug and expanded three-drug regimens.
* * If PEP is offered and taken and the source is later determined to be HIV-negative, PEP should be discontinued.
†† Examples: injury inflicted by a large-bore hollow needle, a deep puncture, injury inflicted by a visibly bloody device, injury inflicted by a 

needle used in a patient’s artery or vein.
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injuries and for 53 percent (17 of 32) of injuries
categorized as more severe.

One hundred eighty-six source patients were
identified. Of these, at follow-up, 24 (13 percent)
were HIV-positive, 132 (71 percent) were HIV-
negative and 30 (16 percent) had unknown HIV
status. About half the injuries in both the HIV-
positive group (46 percent) and the HIV-negative
and unknown group combined (50 percent) were
classified as less severe. Of source patients who
were HIV-positive, 25 percent were in Class 1 and
58 percent were in Class 2; this information was
not available for 17 percent of these patients
(Figure 2). Sixty-three percent of DHCP exposed
to an HIV-positive source started PEP, and 33
percent of these people took PEP for 20 or more
days. Because of insufficient data, we were
unable to determine the actual numbers of PEP
drugs used by the exposed DHCP. Of all people
exposed to an HIV-positive source, 21 percent
warranted use of two drugs and 71 percent war-
ranted use of three drugs, based on the exposure
type and the source patient’s stage of disease.
(See sidebar, page 1628, for a description of the
basic two-drug and expanded three-drug regi-
mens.) Information on the source patient’s stage

of disease was not available
for 8 percent of exposures
that warranted PEP.
Twenty-nine DHCP (24 per-
cent) exposed to a source
patient subsequently found
to be HIV-negative initiated
PEP; of 24 for whom infor-
mation was available, 18
took it for three days or less;
five took it for five to 15
days; and one took it for 29
days. In these data, no expo-
sures resulted in HIV infec-
tion of DHCP.

DISCUSSION

It is reassuring that no one
in this small group of hos-
pital-based DHCP exposed
to HIV-positive sources is
known to have been infected
with the virus. This finding
is consistent with available
information indicating that
the overall risk of infected
patients’ transmitting HIV

to DHCP is very small. For example, as of June
2001, there were no DHCP among the 57 U.S.
HCP with documented HIV seroconversion fol-
lowing a specific exposure to a known HIV-
infected source patient.10 Among these 57
workers, 51 had percutaneous injuries. Most (n =
45) of the percutaneous injuries were caused by
hollow-bore needles, 22 of which were used in
blood collection; of the 30 hollow-bore needles
with a known gauge, 27 were large-gauge (< 23
gauge).11 The CDC also has received reports of
137 additional HCP considered to have possible
occupational HIV transmission; of these, only six
were DHCP. For each of the 137 people, no other
risk for infection—such as a sexual or drug
behavior or blood transfusion—could be identified
during follow-up investigation. Each of the six
DHCP reported a history of occupational percuta-
neous or mucous-membrane exposure to blood or
body fluids in the dental setting, but HIV serocon-
version could not be linked to a specific exposure.
Other evidence supporting the low risk of occupa-
tionally acquired HIV infection among DHCP
includes HIV seroprevalence studies showing low
rates of HIV infection among DHCP, including
oral surgeons.12-14
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Other Sharp Object
20%

Wire
4%

Explorer
5%

Scaler
6%

Scalpel
7%

Suture Needle
11%

Bur
13%

Small-Bore Hollow
Syringe Needle

34%

Figure 1. Type of device involved in percutaneous injuries (n = 199) among dental
health care personnel included in the Centers for Disease Control and Prevention’s
National Surveillance System for Healthcare Workers, June 1995 through August
2001.
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Although 50 percent of the injuries in our
study were classified as more severe exposures,
few were deep injuries or involved large-bore
hollow needles or devices used in an artery or a
vein. These findings suggest that DHCP were
exposed to relatively small volumes of blood and
are consistent with the documented low risk of
HIV transmission in dental settings. Published
reports evaluating percutaneous injuries among
DHCP and factors related to the severity of the
injury lend further support to the low level of this
risk.13,15-19 For example, cross-sectional and
prospective studies conducted by the American
Dental Association have found that small-gauge
syringe needles and solid instruments caused
most (> 96 percent) injuries among dentists;
according to current guidelines, these injuries
would be classified as less severe.13,17 In a study
examining 428 reports of percutaneous injuries in
dental teaching settings, small-bore hollow
syringe needles caused 33 percent of injuries,
burs 17 percent and explorers 12 percent; only 5
percent were deep exposures.20 In 1995, the cir-
cumstances of exposures to HIV-infected blood
among 19 dental workers voluntarily enrolled in a
national surveillance project commonly known as
CDC’s needlestick study were examined.15 Find-
ings of that study, the first to collect information

about factors representative of the amount of
blood to which DHCP were exposed, suggested
that most of these DHCP were exposed to small
volumes. About one-third of the instruments were
reported as being visibly bloody at the time of
injury, most injuries with hollow-bore syringe
needles involved smaller-gauge needles and none
of the exposures was described as a deep punc-
ture wound. 

In our review of percutaneous injuries to hos-
pital-based DHCP as reported in NaSH, we found
that almost half of the devices were visibly con-
taminated with blood. Where there was informa-
tion on procedures, we found that slightly more
than one-half of the injuries involving a visibly
bloody device occurred during oral surgery. We
believe, however, that DHCP preferentially
reported exposures they believed were more likely
to result in HIV infection (those with bloody
devices or an HIV-positive source) or for which
they wanted PEP or both. This would be consis-
tent with other studies indicating that most per-
cutaneous injuries to HCP go unreported because
the person believes the injury carries a low risk.20

The risk of HIV transmission varies with the
type and severity of exposure as well as with the
source’s HIV status. According to current criteria
for recommending PEP, almost three-quarters of
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HIV-Negative
71%

HIV Status Unknown
16%

HIV-Positive
13%

HIV-Positive,
Class 1

25%

HIV-Positive,
Class 2

58%

HIV-Positive,
Class Unknown

17%

Figure 2. Human immunodeficiency virus, or HIV, status of known source patients (n = 186) for exposures experienced
by dental health care personnel included in the Centers for Disease Control and Prevention’s National Surveillance
System for Healthcare Workers, June 1995 through August 2001. HIV-positive, Class 1: Asymptomatic HIV infection or
known low viral load (≤ 1,500 RNA copies/milliliter). HIV-positive, Class 2: Symptomatic HIV infection, AIDS, acute sero-
conversion or known high viral load (≥ 1,500 RNA copies/mL).
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percutaneous injuries among NaSH DHCP
exposed to an HIV-positive source patient war-
ranted use of the expanded three-drug regimen.
This finding was based in large measure on the
fact that 58 percent of the HIV-positive source
patients were in Class 2 (in which case three-drug
PEP always is recommended), and 54 percent of
the exposures were considered more severe
(again, in which case three-drug PEP always is
recommended). We should note that CDC recom-
mendations for PEP are based on the risk of
developing HIV infection after different types of
exposures, as well as on limited information
about the efficacy and toxicity of PEP. Given the
low frequency of injuries that were deep punc-
tures or involved large-bore hollow needles or
devices used in an artery or a vein,
the risk for DHCP in NaSH could
well be lower than that for other
types of medical HCP, who are more
likely to sustain more severe
injuries (for example, during blood
collection). Understanding the
common characteristics of dental
injuries as well as the factors asso-
ciated with the risk of HIV trans-
mission (such as the amount of
blood involved) can help the evalu-
ating health care professional bal-
ance the risk of HIV infection with
the effects of PEP.

Of concern is that some DHCP
exposed to source patients who ultimately were
determined to be HIV-negative took PEP. Two
plausible reasons may explain these findings.
First, exposed DHCP may have started PEP
pending test results of the source patient. If test
results had been delayed for some reason, the
exposed person may have continued PEP
although it was not necessary. This underscores
the importance of using the rapid HIV antibody
assays and re-evaluating the exposed person
within 72 hours so that regimens can be discon-
tinued or altered as additional information
becomes available. The use of rapid HIV antibody
assays can prevent the unnecessary use of PEP
and associated adverse symptoms when results
are provided to exposed HCP as soon as they are
available.8 In addition, the use of rapid HIV test
results could result in economic savings.21,22 In a
1999 study, HCP whose sources were tested using
the standard EIA took PEP for a median of four
days, with an average cost per person for testing

and drugs of $123.22 In comparison, for people
whose sources were tested with the rapid HIV
test, the duration of PEP was one day, at an
average cost of $69 per person for testing and
drugs.

A second reason for prolonged PEP use might
have been because of concerns that the source
was in the “window period” of HIV infection.
USPHS guidance, however, indicates that if the
source person is HIV-negative and has no clinical
evidence of AIDS or symptoms of HIV infection,
the likelihood of the person’s being in the
“window period” of HIV infection is extremely
small. Thus, if PEP is started and the source is
found to be HIV-negative, PEP should be 
discontinued.4

Avoiding occupational blood
exposures is the primary way to
prevent transmission of bloodborne
pathogens in health care settings.
Reducing percutaneous injuries can
be accomplished through engi-
neering controls, such as using
safer devices (for example, those
with engineered sharps injury pre-
vention features), and by modifying
work practices. Personal protective
equipment—such as gloves, masks,
protective eyewear and gowns—is
used to prevent skin and mucous-
membrane exposures.

Changes to the bloodborne
pathogens standard of the Occupational Safety
and Health Administration, or OSHA, mandated
by the Needlestick Safety and Prevention Act,23

were published Jan. 18, 2001, and became effec-
tive April 18, 2001.24 The revisions clarified the
need for employers to select safer needle devices
as they become available and to involve
employees in identifying and choosing the
devices. Many safer versions of sharp devices
used in hospital settings have become available
and their impact on reducing injuries has been
studied.25,26 In dentistry, aspirating anesthetic
syringes have been developed to incorporate
safety features; however, low injury rates in den-
tistry limit assessment of their effect on reducing
injuries among DHCP. Nonetheless, injuries with
small-bore hollow needles accounted for the
largest percentage of injuries in our study. Fur-
thermore, the impact of safer medical devices in
other settings suggests that devices with engi-
neered safety features would reduce percutaneous
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injuries in dental settings as
well. A sharps injury prevention
program that includes a process
for identifying, screening and
evaluating safer dental devices
should be developed by all
dental practices and integrated
into existing infection control
and safety programs.

This study has several limita-
tions. It is a retrospective review
of self-reported data from less
than one-half of the 52 hospitals
voluntarily enrolled in NaSH.
Thus, the findings may not be
generalizable to other hospital-
based or private-practice DHCP.
In addition, reporting bias may have affected the
accuracy of some information, such as the depth
of the injury, or it may have resulted in missing
data (for example, presence of visible blood on the
device, type of procedure during which the injury
occurred). Furthermore, loss to follow-up resulted
in missing PEP data, which, in many cases, pre-
cluded an evaluation of the number of PEP drugs
taken. These limitations notwithstanding, how-
ever, three important characteristics of the
injuries in our study (type of device, depth of
injury and presence of visible blood on the device)
were similar to those described in several other
studies of DHCP.13,15,17 Finally, these data may
represent only a fraction of injuries among DHCP
in these facilities, because many injuries go 
unreported. 

SUMMARY

In this analysis, we examined factors associated
with the risk of HIV transmission following occu-
pational exposures to blood and examined the use
of PEP among hospital-based DHCP enrolled in
NaSH. In general, findings of this study are con-
sistent with those of earlier reports indicating
that the risk of HIV transmission in dental set-
tings is low. Even so, of the small group of DHCP
who were exposed to HIV-positive source patients,
close to three-fourths would have warranted the
three-drug regimen, based on the severity of the
injury and the source patient’s stage of disease. In
addition, findings suggest that strategies such as
rapid HIV testing of the source patient and
follow-up counseling would have decreased the
use of PEP among exposed DHCP. 

Since the first guidelines for managing occupa-

tional blood exposures to HIV were published in
1990, additional information about the use and
safety of PEP has become available. Studies have
identified factors associated with the risk of HIV
transmission, further describing exposures that
may benefit most from PEP.27 Improved method-
ologies for animal and human studies have con-
tinued to show beneficial results from PEP in
reducing transmission of HIV. Overall, these
studies have provided additional support for rec-
ommending PEP following certain occupational
exposures. With the advent of new antiretroviral
agents, however, PEP regimens have become
more complex, serious side effects more frequent,
and development of resistant strains more
common.

Health care professionals who will evaluate
exposed DHCP should be selected before DHCP
are placed at risk of exposure, should have exper-
tise in antiretroviral therapy and should be
familiar with the unique nature of dental injuries
so that they can provide appropriate follow-up. ■
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The complete Centers for Disease Control and Prevention, or CDC,
guideline, “Management of Occupational Exposures to Hepatitis B,
Hepatitis C and HIV, and Recommendations for Postexposure Prophy-
laxis,” can be found online at “www.cdc.gov/ncidod/hip/Guide/
phspep.htm”. CDC’s sample screening and evaluation forms for safer
dental devices can be found at “www.cdc.gov/OralHealth/infection_
control/forms.htm”. More information about CDC’s National System for
Health Care Workers is available at “www.cdc.gov/ncidod/hip/nash”.
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P
ostexposure management is an inte-
gral component of a complete program
to prevent infection after an occupa-
tional exposure to blood.1 An exposure
that might place health care per-

sonnel, or HCP, at risk of experiencing infection
with a bloodborne pathogen is defined as a per-
cutaneous injury (e.g., needle stick or a cut with
a sharp object) or contact of mucous membrane
or nonintact skin (e.g., exposed skin that is
chapped, abraded, or afflicted with dermatitis)
with blood, tissue or other body fluids that are
potentially infectious (such as blood, body fluids
containing visible blood, semen and vaginal
secretions). 

RISK OF HIV INFECTION AFTER OCCUPA-
TIONAL EXPOSURE AMONG HEALTH CARE
PERSONNEL

In prospective studies of HCP, the average risk
of HIV transmission after a percutaneous expo-
sure to HIV-infected blood has been estimated to
be 0.3 percent (range: 0.2 percent-0.5 percent) 2

and after a mucous membrane exposure, approx-
imately 0.1 percent.3 The precise risk of trans-
mission after skin exposures is unknown, but it
is estimated to be less than the risk for mucous
membrane exposures. 

Several factors affect the risk of HIV trans-
mission after an occupational exposure. Labora-
tory studies have found that during an exposure,
needles that pass through latex gloves, are solid
rather than hollow-bore, or are of small gauge,
such as those commonly used in dentistry,
transfer less blood.4 In a retrospective case-
control study of HCP, an increased risk for HIV
infection was associated with exposures to a rel-
atively large volume of blood as indicated by a
deep injury, injury with a device that was visibly
contaminated with the patient’s blood, or a pro-
cedure that involved a needle placed in the
patient’s vein or artery.5 The risk was also
increased if the exposure was to blood from
patients with terminal illness, possibly

reflecting the higher titer of HIV in late-stage
AIDS. 

RATIONALE FOR PEP AFTER AN 
OCCUPATIONAL EXPOSURE TO HIV

The ideal study to evaluate the efficacy of PEP
after occupational exposure—prospective, ran-
domized, placebo-controlled—is impractical
because of the large sample of HCP needed to
detect a significant benefit from PEP. Thus, the
rationale and recommendations to establish HIV
PEP as a standard of care following an exposure
to HIV-infected blood are based on indirect evi-
dence of PEP efficacy, including data on HIV
pathogenesis and human and animal studies on
PEP. 

Current information suggests that systemic
infection does not occur immediately after an
exposure. Thus, PEP can be considered biologi-
cally plausible, as there is a short window of
opportunity in which it may limit or prevent
viral replication. Data from animal studies have
found that PEP prevented retroviral infection
altogether or decreased its rate in some cases;
delaying time to treatment, shortening its dura-
tion, or decreasing the dose of treatment all
decreased efficacy. The extent to which data
from animal studies can be extrapolated to
humans is largely unknown, however.

In the retrospective case-control study among
HCP, PEP was associated with an 81 percent
decrease in the risk of HIV seroconversion after
percutaneous exposure to HIV-infected blood.5

Although the results of this study suggest PEP
efficacy, it was limited by relatively few cases
and by the use of cases and controls from dif-
ferent sources. Trials of zidovudine (ZDV) and
other antiretroviral drugs to prevent perinatal
HIV transmission have shown a significant
decrease in transmission.6 Only part of the pro-
tective effect of ZDV was explained by reduction
of the HIV viral load in the maternal blood, how-
ever, suggesting that other mechanisms were
involved. Recent studies have also shown a

Updated USPHS Guidelines for Managing
Occupational Exposures to HBV, HCV, and
HIV and Considerations for Dentistry*
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reduction, although small, in transmission when
the antiretroviral drug was given only to the
newborn within 48-72 hours after birth, high-
lighting the role of PEP.7-10

Although these studies tend to support the
use of PEP for occupational exposures, this pro-
tection is not absolute. Failure of PEP to prevent
HIV infection in HCP has been reported in at
least 21 instances.1,11 Possible contributing fac-
tors have included exposure to a resistant
strain, high titer or large inoculum, delayed ini-
tiation or short duration of the regimen, and
possible host factors such as diminished cellular
immune response.

PEP FOR OCCUPATIONAL HIV EXPOSURES

Because most occupational HIV exposures do
not result in the transmission of HIV, the deci-
sion to recommend PEP must carefully balance
the risk of HIV infection (represented by the
exposure and information about the exposure
source) and the efficacy and adverse side effects
of PEP. First, 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 (Table 2). For example,
exposure to a blood-filled, large-bore hollow
needle or visibly bloody device suggests a higher
risk for transmission than exposure to a needle
used for an injection.1 A basic regimen using two
nucleoside analogs (e.g., ZDV and 3TC, or 3TC
and d4T) is recommended if the source is Class 1
(asymptomatic or has a known low viral load 
[≤ 1,500 RNA copies/mL]) and the exposure was
“less severe” (e.g., solid needle and superficial
injury). An expanded PEP regimen, which adds
a protease inhibitor, is recommended for “more
severe” injuries (large-bore hollow needle, deep
puncture, visible blood on the device, or needle
used in a patient’s artery or vein) or if the source
is Class 2 (symptomatic, has AIDS, or has a
known high viral load [≥ 1,500 RNA copies/mL]),
regardless of the severity of the exposure. In
most cases, if the HIV status is unknown, no
PEP is warranted. PEP may be considered, how-
ever, for source patients with HIV risk factors or
in settings where patients are likely to be HIV-
positive. Because drug regimens for PEP are
subject to change (based on the availability of
new drugs and the development of resistant
strains), a previously identified physician or

occupational health specialist with expertise in
antiretroviral therapy should be consulted when
the decision is being made whether to begin PEP
and should decide which drugs to prescribe. If
PEP is indicated, it should be started as soon as
possible (within hours rather than days). The
exposed person should be reevaluated within 72
hours so that regimens can be altered as addi-
tional information becomes available. If a source
patient is determined to be HIV-negative, PEP
should be discontinued.

TREATMENT OF EXPOSURE SITE, 
EXPOSURE REPORT AND EVALUATION 
OF THE EXPOSURE

After an occupational blood exposure, first aid
should be administered as necessary. Puncture
wounds and other injuries to the skin should be
washed with soap and water; mucous mem-
branes should be flushed with water.1 Exposed
personnel should immediately report the expo-
sure to the infection control coordinator, who
should initiate referral to the qualified health
care professional and complete necessary reports.
Because many factors contribute to the risk of
infection after an occupational exposure to blood,
the following information should be included in
the exposure report, provided to the evaluating
health care professional and recorded in the
exposed person’s confidential medical record:
ddate and time of exposure; 
ddetails of the procedure being performed,
including where and how the exposure occurred
and whether the exposure involved a sharp
device, the type and brand of device and how
and when during its handling the exposure
occurred; 
ddetails of the exposure, including the type and
amount of fluid or material and the severity of
the exposure. For a percutaneous injury, this
would include the depth of the wound, gauge of
the needle, and whether fluid was injected; for a
skin or mucous membrane exposure, the esti-
mated volume of material, duration of contact,
and the condition of the skin (e.g., chapped,
abraded, or intact); 
ddetails about the exposure source—whether
the source material contained HIV or other
bloodborne pathogens and, if the source was
infected with HIV, the stage of disease, history
of antiretroviral therapy, and viral load, if
known; 
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ddetails about the exposed person (e.g., hepa-
titis B vaccination and immune status at follow-
up, and
ddetails about counseling, postexposure man-
agement, and follow-up. 

Each occupational exposure should be evalu-
ated individually for the potential to transmit a
bloodborne pathogen. This evaluation is based on
the following: 1) the type and amount of body
substance involved, 2) the type of exposure (e.g.,
percutaneous injury, mucous membrane or non-
intact skin exposure, bites resulting in blood
exposure to either person involved), 3) the infec-
tious status of the source, and 4) the suscep-
tibility of the exposed person.1 All of these factors
should be considered in assessing the risk of
infection and the need for further follow-up 
(e.g., PEP).

CONSIDERATIONS FOR DENTISTRY

During dental procedures, saliva will predictably
be contaminated with blood.12,13 If blood is not
visible, however, it is likely that only very small
quantities of blood are present, and the risk for
transmission of hepatitis B virus, or HBV; hep-
atitis C virus, or HCV; and HIV is extremely
small.4 Despite this small risk of transmission, a
qualified health care professional should eval-
uate any occupational exposure to saliva, regard-
less of the presence of visible blood.

Dental practices should make available to
their personnel a written, comprehensive pro-
gram that includes HBV immunization and post-
exposure management protocols that: 1) describe
the types of blood contact that may place DHCP
at risk for infection; 2) describe procedures for
promptly reporting and evaluating such expo-
sures; and of particular importance to outpatient
dental settings 3) identify a health care profes-
sional who is qualified to provide counseling and
perform all medical evaluations and procedures
in accordance with the most current recommen-
dations of the USPHS, including PEP when indi-
cated. As part of their job orientation and
ongoing job training, DHCP and students who
might reasonably be considered at risk of occupa-
tional exposure to blood or other potentially
infectious fluids should learn strategies to pre-
vent blood contacts and the principles of postex-
posure management, including options for PEP.

Educational programs for dental staff and stu-
dents should emphasize reporting all exposures
as soon as possible, because certain interventions
that may be indicated must be initiated promptly
to be effective. Policies must be consistent with
the practices and procedures for worker protec-
tion required by OSHA and current USPHS rec-
ommendations for managing occupational expo-
sures to blood.1,14

* Adapted from U.S. Public Health Service, Centers for Disease
Control and Prevention,4 with the exception of the section on consid-
erations for dentistry.
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Provide immediate care to the exposure
site.
dWash wounds and skin with soap and water. 
dFlush mucous membranes with water. 

Determine risk associated with exposure by
dtype of fluid (e.g., blood, visibly bloody fluid,
other potentially infectious fluid or tissue, con-
centrated virus);
dtype of exposure (i.e., percutaneous injury,
mucous membrane or nonintact skin exposure,
and bites resulting in blood exposure).

Evaluate exposure source. 
dAssess the risk of infection using available
information. 
dTest known sources for hepatitis B, or HBV,
surface antigen; antibodies to hepatitis C virus,
or HCV (anti-HCV); and HIV antibody (consider
using rapid testing). 
dFor unknown sources, assess risk of exposure
to HBV, HCV or HIV infection. 
dDo not test discarded needles or syringes for
virus contamination. 

Evaluate the exposed person. 
dAssess immune status for HBV infection (by
history of hepatitis B vaccination and vaccine
response). 

Give PEP for exposures posing risk of infec-
tion transmission. 
dHBV [Editor’s note: A description of PEP in
cases of HBV transmission is provided in U.S.
Public Health Service, Centers for Disease Con-
trol and Prevention.1]
dHCV: PEP not recommended. 
dHIV [Editor’s note: A full description of PEP
in cases of HIV transmission is provided in U.S.
Public Health Service, Centers for Disease Con-
trol and Prevention.1]

—Initiate PEP as soon as possible, preferably 
within hours of exposure. 

—Offer pregnancy testing to all women of 
childbearing age not known to be pregnant. 

—Seek expert consultation if viral resistance 
is suspected. 

—Administer PEP for four weeks if tolerated. 

Perform follow-up testing and provide
counseling. 
dAdvise exposed persons to seek medical evalu-
ation for any acute illness occurring during
follow-up. 

HBV exposures 
dPerform follow-up anti-HBs testing in persons
who receive hepatitis B vaccine. 

—Test for anti-HBs one to two months after 
last dose of vaccine. 

—Anti-HBs response to vaccine cannot be 
ascertained if hepatitis B immunoglobulin 
was received in the previous three to four 
months. 

HCV exposures 
dPerform baseline and follow-up testing for
anti-HCV and alanine aminotransferase, or
ALT, four to six months after exposures. 
dPerform HCV RNA at four to six weeks if ear-
lier diagnosis of HCV infection desired. 
dConfirm repeatedly reactive anti-HCV enzyme
immunoassays with supplemental tests. 

HIV exposures 
dPerform HIV-antibody testing for at least six
months postexposure (e.g., at baseline, six
weeks, three months, and six months). 
dPerform HIV antibody testing if illness com-
patible with an acute retroviral syndrome
occurs. 
dAdvise exposed persons to use precautions to
prevent secondary transmission during the
follow-up period. 
dEvaluate exposed persons taking PEP within
72 hours after exposure and monitor for drug
toxicity for at least two weeks.

*Adapted from U.S. Public Health Service, Centers for Disease Con-
trol and Prevention.1

1. U.S. Public Health Service, Centers for Disease Control and Pre-
vention. Updated U.S. Public Health Service guidelines for the man-
agement of occupational exposures to HBV, HCV, and HIV and rec-
ommendations for postexposure prophylaxis. MMWR Recomm Rep
2001;50(RR-11):45-6.

Management of Occupational Blood 
Exposures*
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