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HIV transmission and dental treatment

VERNON |. BRIGHTMAN DMD, PHD

Introduction

The number of documented cases of HIV transmission
associated with clinical procedures has been very small, and
the actual risk for both health care workers (HCW) and
patients is demonstrably low. While the perception of risk,
rather than the actual risk, 1s often the determining factor in
an individual’s decision to
indulge in or continue a risky
behavior’, perception of risk
to same extent can be modi-
fied by educaton. Contnu-
ous updating of the literature
relating to documented epi-
sodes of transmission of HIV
in the dental health care selling® ? hopefully may influence
dental HCW to treat BIV-infected patients, and to maintain
equally rigorous infection control procedures for those who
are nolt perceived to be atrisk, as well as those known 1o be
HiV-nfected. n addition, this review may help other HCW
and patents to view the dental services in a better ight than
it 1s sometimes portrayed by the media.

With both RIV and hepatitis 8 (HBV), the virus present in
blood (or other body fluids contaminated with blood, e.g.,
salva generaled during a dental procedure?) is considered
the vehicle by which infection is usually transmitted in health
care settings. The volume of the HIV-infected blood that
contaminates a patient or HCW is a major factor in
determining the risk infection. As a consequence, the
majority of documented episodes of HIV transmission in
health care settings involve palientto-HCW transmission
rather than HCW-to-patient’, except where fransmission
has been associated with administration of a contaminated
blood product, reuse of inadequately sterilized equipment,
or other nosocomial transmission®® It also explains why
certain clinical procedures (e.g., oral surgery) carry a higher
risk for bloodborne infection of HCW. The lack of contact
between HCW blood and patient’s tissues in most invasive
procedures, versus the greater likelthood of patient’s blood
contacting the HCW, probably explains why episodes of
transmission of both HIV and HBV from patient-to-HCW
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“To date, there appears to have
been no documented report of
occupationally acquired HIV
infection involving dental HCW.”
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have been more common than vice versa®. The small
volume of blood or tissue fluid likely to be innoculated
during dental procedures via an accidental injury with a 27
gauge hypodermic needle, or other superficial wound or
abrasion, compared with the milliliter amounts documented
in some injuries incurred during general surgical and
venipuncture procedures, also partly explains why there
have been few reports, and no documented episodes of
dental workers becoming HIV seropositive following treal-
ment associated injuries. The usually higher concentration
of HBV (10°- 10° per ml) versus HIV (10" -10° per m!) in
infected blood, and consequently the much smaller minimal
innoculum needed totrans-
mit HBV (10% - 10* ml)
versus HIV (10" - 102 ml),
further explain the de-
creased risk for transmis-
sion of HIV by contam-
nated needlestick injury
(0.3%), as compared with
HBV (30%), which was responsible for a large number of
dental HCW infections prior to the general acceptance of
HBV vaccine!'®,

Transmission of HIV from patient-to-
HCW

Transimission of HIV from patients to HCW who experi-
enced occupational exposure to HIV-infected blood has
been documented in a number of individual case reports'"
7 and in the published results of several survelllance
programs for occupationally acquired HIV infection'®**. To
date, there appears to have been no documented report of
occupationally acquired HIVinlectioninvolving dental HCW.
For the purpose of surveillance programs, individual HCW
are usually classified as having either documented or possi-
ble occupationally acquired HIV infection. Documented
occupationally acquired infection requires evidence of HIV
seroconversion {i.e., a negative HIV antibody tes( at the time
of the exposure, that was subsequently posttive} following
a discrete percutaneous or mucoculaneous exposure to
blood, body fluids or other clinical or laboratory specirmens.
Possible occupationally acquired infection is used for HIV
positive HCW reporting past percutaneous or
mucocutaneous occupational exposure and who lack iden-
tified behavioral or transfusion risks for HIV infection, but for
whom seroconversion against HIV as a result of occupa-
tional exposure was not documented.

The United States Public Health Service Centers for
Disease Control and Prevention (CDC) reported that from



Revitw PacErs

1981-1994 a total of 42 documented and 91 possible cases
had been idenufied based upon reports of occupational
exposure'®1°. No dental HCW were included among the
documented cases, the majority of which invelved labora-
tory technicians and nurses  Approximately 85% of the
cases documented had percutaneous contact with
HiIV-nfected blood or concentrated infectious HIV. The
majority of (he possible cases were also laboratory techni-
clans and nurses, but 6 dental workers, as well as physicians,
emergency medical technicians, health aides and mamte-
nance workers were included in this category. By compar-
son with the documented cases, only 6% of posstble cases
had known occupational exposure to BIV. Based on
survelllance of 99 occupational exposures reported to the
United Kingdom Commumcable Disease Surveillance Center
between 1985 and 1992 and followed atleast three months,
a seroconversion rate of 2/
99 (2%) was documented.
These 2 cases and 2 other
known occupationally ac-
quired seroconversions in
the United Kingdom n-
volved nurses and a
phlebotomist, all of whom
experienced ncedlestick in-
juries and seroconverted
within 3 months.

Based on other surveys carried out in South Africa, USA,
France and Naly* 2%, the percentage of reported exposures
thal seroconverted has ranged from 0.31 to 5.7%. The
lower figure of 0.31% (confidence mterval of 0.008-1.69%)
derived from a 10 vear study?? in which 976 HCW trealing
patients of the San Francisco General Hospital (palients
were from an “inner cily populabon that included a large
number of intravenous drug users, gay men and others at
risk for bloodborne infection”) expernenced a total of 327
percutaneous and 398 mucocutaneous exposures, with
only one documented seroconversion. This one
seroconversion involved a nurse who experienced a deep
puncture with a hollow-bore needle contaminated with
blood from a patient with severe AIDS. Forty of 154 dentists
enrolled in the study reported exposures; while none
experienced HIV seroconversion, 4 experienced HBV and
3 CMV seroconversion. No delayed HIV seroconversions
(antibody not apparent at 6 months after exposure but
detected later) nor seronegalive latent H{V infections were
observed during the mean of 1.9 years the HCW in this
study were followed.

The majority of the exposures reported in this study
occurred prior to the avarlability of zidovudine prophylaxis.
While the efiicacy of this postexposure therapy has been
debated®' 225 the actual risk for HIV seroconversion follow-
ing an occupational exposure when post-exposure prophy-
laxis 1s undertaken, is probably less than the (igure of 1:300
derived from this study, which is currently often used as a

“Since no seroconversions were
documented following
mucocutaneous exposure, the
actual risk of seroconversion
following such an event has not
been estimated. ”
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measure of the actual risk of seroconversion from a
percutaneous exposure to HIVanfected blood. Smce no
seroconversions were documenled following mucocutan-
eous exposure, the actual risk of seroconversion following
such an event has not been estimated. One documented
case of seroconversion following mucous membrane con-
tamination was reported i the ltalian Multicenter Study=*;
the 0.09% risk calculated from this event s considered (o be
possibly an over estimate of the risk of seroconversion from
mucocutaneous exposure.

Similarly, since no occupational transmission of HIV to a
dental worker has been documented in any of these
prospective studies, the actual risk for dental workers s
unknown. However, it is presumbly less than the 1:300
ligure. The very small amount of patient’s blood assocrated
with dental needlestick in-
jurtes further minimizes the
risk, although superficial as
well as deeply penetrating
wounds have been incoimi-
nated as the route of accu-
patonally acquired HIV in-
fection', Postexposure
debridement and
zidovudine prophylaxis are
strongly recommended for
any penetrating injuries incurred in the course of dental as
well as general surgical treatment of known HIV paositive
palients®*.

Transmission of HIV from infected
HCW:-to-patient

HiV-infected HCW and HCW with AIDS: In the USA by
early 1991, over 6400 HCW with AIDS (4.8% of all adult
cases) had been reported to COC, over 94% reported
non-occupational risks for acquiring the infection. One
hundred and seventy one (2.7%) were denlal personnel®;
70% were known to have died at the tme of the report.
Since HIV infection is not a reportable disease in many
countrtes, and compulsory HIV antibody testing of HCW
has not been widely implemented?”??, eslimates of the
number of MIVanfected HCW for the most part have been
based on self-selected groups of HCW, who might not be
representative of the full spectrum of health care practice in
a particular speciality or community. For example, only 4
HIV positive sera (believed to be from the same individual)
were identified among specimens drawn from 12 465
dentists who volunteered for anonymous testing at the
annual meetings of the Amencan Dental Association from
1986 to 1994, for a prevalence rate of <0.01%, versus
0.025% for the general public®®. Similar surveys of groups
of orthopedic surgeons and dentists in the USA and other
countries®™*, as well as employees in several African
hospitals treating large numbers of HIV-infected palients®,
also demonstrated either no evidence of HiV-infected
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ﬂm_u_m 1. Retrospective (look-back) studies of patients treated by HIV-1 positive physicians and dentisis 1985-1394 *

Source

CcDC

Sacks
Anmstrong, Miner, Wolfe

Porter el al
Mishu et al.

Danila et al.

Von Reyn et al.
Rogers et al

Babinchak & Renner

Comer el al,

Dickinson et al.

York and Arthur
CDC and others

Longfeld et al.

Jafte et al.

Year of HIV positive proband's
report speciality
..ncn surveillance
1993 7 HCW

Case reports of physicians and surgeons

1985-86  Urology
1987 General surgery

1880 Orthapedics and general surgery
1990 General surgery

1991 Family practice and obstetrics

1993 Orthopedic surgery (New
Hampshice) 1978-1991
1993 General surgery (Maryland)

1994 Cardiothoracic surgery

Case reports of dental personne}

199192  Dental studen!

Veterans Administration dentist

1993 (Florida)

1983 3 US Navy dentists

The 1990 Florida Dental

1990-94 .
Inveshigation

1994 Pedialric dentist

1994 Second Florida dentist

* Adapted from Brightman VJ2: q.v. references for individual reports through 1993

Patients Patients HIV Was molecular
Patients evaluated / HIV positive without analysis of HIV
patients at risk positive risk factor strains performed? Comments
No molecular hamology
46 HCW-11,.529/? 0 - - detected between these 11
11HCW.-7, 507/? 92 5 YES HCW and their HIV +
patienl's DNA
0/400 (0%) B ~ ~ No HIV anlibody (esting
7511804 (4%) Limited HIV antibody testing.
76/339 (22%) 0 - - Limited foltow-up
616/2160 (29%) 1 - NO Limited foliow-up
325/336 (97%) 0 - - Non-invasive contact
117412317 (51%) 0 - - -
51411131 (45%) 1 0 YES HIV + patient was probably
infected via blood
189/612 (31%) B ~ N m%mam_o:_
1541163 (94%) 0 - - -
HIV + patients without risk
90011 048 (86%) 5 1 YES ﬂgoa were infected wilh
virus strain unrelated to
dentist's
Extensive Navy treatmentl
2,039/2,887 (70%) 3 0 NO records and data files greally
enhanced invesligation
110077 9 6 YES See text for further details
42% patients had only
1,.631/2,753 (59%) 0 - NO low-risk exposure. Dentist
Stage 1 HiV infection
Na evidence for linkage of
1,279/6,474 (20%) 28 4 YES dentist's & patients' HIV

strains
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clinicians, or no greater frequency of HIV nfection among
clinical versus non-clinical personnel and the community at
large.

Routine surveillance of HIV infection among US Army
active duty and reserve personnel revealed a prevalence of
0.09% for physicians and dentists, stmilar to that of 0.15%
for non-medical personnel’’. A recent study of HCW who
donate blood, as a sentinel group for HIV infection attnbut-
able to occupational exposure also estimated the overall
prevalence of HIV among HCW to be 0.04 to 0.07%%®.
These more recent data, and those from earlier surveys
cleardy indicate that an HCW per se 15 no more likely to be
HIV positive that any other member of the public, and that
HIV infection atiributable to occupational exposure is
uncommon.

Surveys of patients treated by HiV-infected HCW: Only
one HIV positive HCW (a private dental practitioner in
Florida USA)hasbeenlinked
{0 transmission of HIV to
patients (a single cluster of &
patients). This case apart,
the COC as of May 1993
had accumulated data on
the HIV antibody status of
some 19 039 patients
treated by 57 HIV-infected
HCW (see Table | for details
of published surveys). No
HIV seropositive specimens
were identified among the
11 529 palents treated by
46 of these HCW (including
23 dentists and dental stu-
dents); and among 92
seropositive specimens ob-
tained from the 7507 pa-
tients treated by the remaining 11 HIV seropositive HCW
{including 6 dentists), only 5 patients lacked evidence for
therr having acquired HIV infection by another route. A
comparison of the molecular sequences of viral DNA
obtained from 29 of these patients and the matched HCW
revealed no evidence to 1dentify a HCW as the source of any
of these patienls’ infections.

Table 1 also lists some 14 retrospeclive (“look back”)
studies of patients treated by HIV seropositive physicians,
surgeons and deniists that were carried out to assess the
risk of HIV transmission by an infected HCW, and published
as individual reports between 1985 and 199422640 some of
these are alsoincluded in the CDC review. While the rigour
of these studies increased significanlly over time, they all
failed to identify any patient infected as a consequence of
reatment by a HIV-nfected clinician. o several studies,
over 1000 patients treated by individual HIV infected
physicians or dentists (representing as many as 86% of

“In the case of the Florida
dentist who died of AIDS in 1990,
and who has been linked to the
transmission of HIV to six of his
patients as a result of extensive
investigations coordinated by
the CDC (‘The 1990 Florida
Dental Investigation’), the exact
mode of transmission remains
unknown, partly due to the
paucity of available treatment
records.”
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those al risk) were tested for HIV antibody; in some reports,
the patients tested were limited to those who had under-
gone invasive procedures, and where HIV positive patients
were identified, molecular analysis of HIV strains from
patient and practilioner was used to eliminate the possibility
of HCW-ta-patient transmisston. Based on these dala, it is
apparent thal HCW-to-patient transmission must be very
rare. However, since many palients were not available for
follow-up testing, the level of risk cannot be measured
accurately by this approach. On the assumption that HCW-
to-palient HIV transmission oceurs by the same route, and
in similar settings as those in which HBV transrmission has
been confirmed, the nsk of HCW-to-patient transmission of
HIV has been estimated at between 1 per 100 000 to 1 per
million patient contacts*'**.  Consequently, the likelihood
that any “look back” investigation based on an indvidual
HIV positive HCW'’s clinical contacts will identify transmis-
sion, is very low. [t has been suggested that more cases of
HCW-to-palient transmission and more accurate data on
this risk, might be obtained
by rigorous investigation for
a history of surgery or den-
tal treatment by an
HIVanfected provider,
whenever newly infected
HIV patients who lack other
identified risk factors are di-
agnosed*. The fact that the
one recognized incident of
HIV transmission from an
infected HCW to a cluster
of patients was dentified in
this fashion further empha-
sises the need for this ap-
proach, difficult as it may
be, given the problems as-
sociated with compulsory
HIV testing of HCWs?77 30,

HCW-to-patient transmission attributed to a Florida
dentist: In the case of the Florida dentist who died of AIDS
in 1990, and who has been linked to the transmission of HIV
to 6 of his patients as a result of extensive investigations
coordinated by the CODC ["The 1990 Flonda Dental Invesu-
gation”]>3744 the exact mode of transmission remains
unknown, partly due to the paucity of available treatment
records. However, these patients’ HIV mfeclions are
believed to be related 1o treatment by this dentist, due to the
clustering of cases, the absence of other known contact
between the dentist and the 6 HIV positive patients, and the
genetic relatedness of the HIV strains from the dentist and
his infected patients. Of about 1100 of his palients tested,
9 were found to be seropositive. Six are identtfied as having
acquired their infection during treatment by the dentist,
based upon the foliowing evidence: all had no other
confirmed exposures to HIV; all had invasive procedures
performed by the dentist (extractions and endodontic



treatment in 3, and dental prophylaxis, restorations and
local anesthetic njection in the sixth); DNA nudeotide
analyses of (he dentist's and 6 patients’ strains of HIV were
similar, and genetically distinct from the strains isolated from
anather 3 seropositive patients, and from 35 HIV mfected
individuals residing in the area who were nol patients of the
dentist (all 38 positive controls tested had known risk factors
for HIV infection).

While there has been scientific controversy conceming
the results of these molecular analyses of the viral genome
utihzed in the CDC’s investigation of this cluster of
HCW-transimitted HIV infec-
tion, transmission by  this
route 1s also supported by
the failure of additional
epidemiologicinvesligations
of this cluster to find any
evidence of patient-to-pa-
lient transmission of these
strains; esther through con-
tact outside of the dental
office or through the reuse
of nstruments contami-
nated with blood or saliva from an HIVanfected patient
without prior cleaning and sterilization®s,

in the initial genetic analysis of these HIV strains carried
out by the CDC*, genomic fragments were isolated from
some 43 blood specimens (dentist, 7 patients and 35 HIV
positive controls). Those from the dentist, the 7 patients and
4 controls were subjected to computerized phylogenetic
tree {cluster) analysis, using a statistical approach referred to
as a parsimony algorithm. One year later, the conclusions
of this analysis were challenged by a group of investigators
experienced with the use of phylogenetic tree analysis of
retroviral strains. For this second investigation, another set
of DNA genomic sequences were prepared from the dental
patients, and from a new set of 10 HIV positive local
controls. Using an improved statistical model for investigat-
g cluster relationships (threshold parstmony analysis), they
found that the control patient sequences were more similar
to the sequences {rom the patients; and on the basis of this
comparison and other data, they concluded that their
analyses could not distinguish between the dentist-to-pa-
tient hypothesis versus the null hypothesis that the dental
patients independently acquired their HIV infection in the
local community. Less readily confirmable information
regarding the possibility that one or more of the HIV
infected dental patients (who had been accepted in the
CDC investigation as having no other possible risk factors
for HIV infection), may indeed have had other opporiunities
for HIV mmfection in the community, were published in Lear’s
Magazine {a US consumer magazine for women) and the
New York Times*®*, and debated in the media.

“...many instances of
transmission of HIV through
repeated use of syringes or other
surgical instruments without
sterilization between patients,
use of multiple dose vials of
anesthetic, vaccine etc ... ”

REviEw Parigg

By the end of 1994, however, these scientific and lay
challenges 1o the condlusion that the dental patients” HIV
infections 1n this cluster were acquired from the dentist,
were laid to rest by publication of a third genetic analysis of
the dentst’s, patients’ and the original and additional
control patients’ HIV genomic fragments®™®*'; and by a
detailed rebuttal by the CDC of the allegations regarding
possible high risk conlacts by the HIV-infected dental
patients outside of the dentist’s office, that had been raised
in these publications and in civil proceedings relaling to this
episode®. The third genetic analysis*®*® concentrated on
comparison of genomic fragments from individual
HIViniected dental patients
and {rom the dentist, rather
than data combined from
the group of 5 dental pa-
tients used in the first two
investigations (“majority
rule consensus” approach),
and estabhshed convinc-
ingly that the genomic analy-
sis of 6 of the patients ver-
sus the dentist’s were con-
sistent with the dental trans-
mission hypothesis.

Other nosocomial transmisston of HIV to patients:
Nosocomial transmission (HIV infection acquired in a hos-
pital or other health care setting, irrespective of whether the
HCW involved in the palient’s care were HIV positive or
not) has been documented on many occasions. The
majority of these episodes have involved parenteral injec-
tion of HIV contaminated flurds. For example, patients who
received HIVinfected blood transfusions or other blood
producls, prior to obligatory testing of all transfused fliids
and transplanted organs in 19853, as well as those who
subsequent to this precaution have received blood from a
recently HIVinfected donor who was seronegative at the
time of the donation®, qualify as nosocomial transmission.
Similarly, many instances of transmission of HIV through
repeated use of syringes or other surgical instruments
without sterilization between patients, use of multiple dose
vials of anesthetic, vaccine etc, or lack of other standard
infection control procedures have been documented in the
literature® ®.  Despite rigorous clinical protocols, mistakes
still sometimes occur, as for example when patients in a
nuclear medicine dinic in the USA were injected with
radiolabelled blood from the wrong patient, in this case a
HIV positive individual’.

By comparison with the number of “look back” investiga-
tions of patients treated by HIV-infected clinicians that have
been reported in the literature, there are fewer reports of
nosocomial transmission, even though the number of pa-
tients who have acquired HIV infection as a result of
imperfect infection control procedures or other mistakes is
by no means small. Using bactenal contamination and
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blood as surrogate markers for HIV transmission via insuf-
ficiently sterilized syringes used under field condilions in
Africa (and many other countries), Hoelscher et al. con-
cluded that less than 0.4% of HIV transmission occurred by
this route each year in the area of Tanzania invesligated®.
However, in this area with high HIV prevalence, this
amounts 1o 200 (0 300 new infections annually by this route.
Moreover, closer attention to universal precautions has
been demonstrated to eliminate nosocomial transmissian,
even In situations where multiple transmissions had once
occurred by this route®. The need for greater emphasis on
strict universal precattions worldwide, and on an adequale
supply of disposable syringes and other surgical equipment,
gloves and autoclaves in countries with hmited health
expenditure, 1s obvious, and must be addressed in each
nation’s AIDS program®”.

“...all available data suggest
that HCW-to-patient and
nosocomial transmission in
general are rare, unless

universal precautions are not
followed ...”

Recent reports from the
USA and Australia of
nosocomial transmission of
HIV in the absence of a
known HIV-infected
HCW?33¢ also draw atten-
tion to the hkelihood that
even minor and unrecog-
nized breaches of mfection control can be responsible for
nosocomial transnussion, and will be considered the HCW's
responsibility even when the actual route of transmission
has not been identified®”. The likelihood of nosocomial
transmission of HIV will remain, even in countries like the
USA®® and Germany®®, as long as imperfect infection
control and screening practices continue. With each new
report of nosocomial transmission of HIV, the need for
routine HIV antibody testing of HCW is also likely to be re-
emphasized®, regardless of whether an HIV-infected HCW
is involved or not.

Conclusions

While the likelihood that a HCW will acquire HIV infection
as 3 consequence of providing treatment for a HIVinfected
patient is quite low, over 50 cases have been reported in the
USA, United Kingdom, France, Italy and South Africa, in
which a HCW has been documented as having acquired
HIV infection following a needlestick or other injury involv-
ing a HIV-infected patient. Most of these episodes involved
deeply penetrabing injuries and/or injuries with hollow-bore
needles previously used to withdraw patient’s blood. In one
case, transmission occurred following mucous membrane
contamination with a large quantity of blood from a HIV
positive hemophilic patient. No cases have been docu-
mented involving dental personnel,

Based upon several follow-up studies of HCW who
experienced needlestick injuries involving HIV-infected
patients, the risk for serconversion as a result of such injuries
has been calculated as approximately 1/300. Postinjury
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zidovudine prophylaxis may decrease the risk even further.
Even if a clinical practice includes known HIV positive
patients, HCW per se are no more likely to be HIV infected
than other members of the community in which they
praclice.

The risk of HCW-to-patient transmission of HIV has been
estimated to be approximately one per million patient
contacts, but there are no hard data to confirm this estimate.
Retrospective ("look back”) investigations of over 20 000
patients trealed by more than 60 HIV positive physicians,
surgeons and dentrsts have failed to identify any HIV
infected patients in whom infection can be linked to the
infected HCW.

Extensive mvestgations
of the patients treated by
one HlV-infected dentist,
that were triggered by the
diagnosis of AIDS without
other known risk factors in
a patient treated: by the
dentist, revealed a total of 6
patients of this dentist with
HIV infection associated
with strains of HIV genetr
cally related to the dentisl’s HIV strains. Following consid-
erable scientific and lay controversy concerning the source
of these infections, the data obtamned in this CDC “1990
Florida Dental Investigation” appear to be consistent with
HIV transmission from the infected dentist to these patients.
The actual route of transmission remains unknown, how-
ever.

Future epidemiologic investigation of the possibility of a
history of surgery or dental treatment by an FiVinfected
HCW whenever newly infected HIV patients who lack other
nsk factors are diagnosed, may reveal other episodes of
HCW-to-patient HIV transmission. However, all available
data suggest that HCW-to-patient and nosocomial transmis-
sion in general are rare, unless universal precautions are not
followed or HIV contaminated blood or other fluids are
injected inadvertently.

References

1. Lipton D, McCarthy S and Chapman S. fanic bodies -
discourses on risk and HIV antibody testing. Sociology

Health and iliness, 1995;17:89-108.

2. Brightman V}. Sexually transmitted and bloodborne infec-
tions. Chap 22. In: Lynch MA, Brightman V] and Greenberg
MS (editors). Burket’s Oral Medicine, (9th Edition). Philadel
phia; JB Lippincott Co: 1994 pp 629-725-689.

3. Porter SR and Scully C. HIV: Ihe surgeon’s perspective. Part

l. Update of pathogenesis, epidemiology and management
and risk of nosocomial transmission. 8r) Oral Maxdlofac Surg,
1994;32:222-230.



Paciric Heatr Draoc Voo 2. No., 2

~

U S Departiment of Labor and Occupational Safety and
Health Administration. 29 CFR Part 1910,1030. Occupa-
tional exposure to bloodborne pathogens final rule  Federal
Registes, 1991,56-64175.

Chamberland ME and Bell DM, HIV transmission from
health care worker to patient  What is the risk? Anm intern
Med, 1992116 871-873

Apetret C. Buzdeegan I, Mitroi [, el al. Nasocormal FIIV-1
transmission and primary prevention in Romania  Lancet,
1994,344.1028-9

CDC  Patient exposures to HIV during nuclear medicine
procedures MMWR, 1992:41.575-578

Hoelscher M, Riedner G, Hemed Y, et al. Estimating the
number of HIV transmissions through reused syringes and
needles in the Mbeya Region, Tanzania, AIDS, 1994.8:1609-
15.

Conley L) and Holmberg SD  Transmission of AIDS from
blood screened negatve for antibody to the human
immunodeficiency virus.
N Engl ) Med, 1992,
326 1499-1500.

CDC. Cuidelines for pre-
vention of transmission
of human immunodef-
tclency virus and hepati-
tis B wirus to health-care
andpublicsafety workers,
MMWR, 1989,38(Supp
6) 3-15

CDC Needlestick trans-
mission of HTLV -1ll trom
a patient infected in Af-
nca. lancet, 1994,2.1376-7.

Neisson-Vernant C, Arfi S, Mathez D, et al. Needlestick HIV
seroconversion in a nurse  lancel, 1986;2-814,

Stricof RL and Morse DL HTLV-II/LAV seroconversion
following a deep intramuscular needlestick injury N €ngl )
Med, 1986,314.1115.

Oksenhendler £, Harzic M, Le Roux J-M, et al. HIV infection
with serocanversion after a superficial needlestick injury to
the finger N €ngl | Med, 1986,315°382,

Ponce de Leén RS, Sanchez-Mejorada G and Zaidi-Jacobson
M. AIDS in a blood bank technician in Mexico City. Infect
Cont Hosp Epidermiol, 1988;9.101-102

Gioannini P, Sinicco A, Cariti G, et al. HIV infection acquired
by a nurse. Eur ) Epidermtol, 1988;4:119-120.

ippolito G, Salvi A, Sebastiani M, et al  Qccupational HIV
infection follawing a stylet injury. | Acquir Immune Defic
Syndrome, 1994,7.208-210.

CDC. Survelllance for occupationally acquired HIV infec-
tion - United States, 1981-1992, MMWR, 1992,41.823-825.

CDC. Health-care workers with documented and possible
occupationally acquired AIDS/HIV infection, by nccupation
reported through December 1994, United States. Table 16,
ln+ HIV/AIDS Surveillance Report - US HIV and AIDS cases
reported through December 1994 1994:6(2)21.

123

20

22

23

“The need for greater emphasis
on strict universal precautions

worldwide, and on an adequate
supply of disposable syringes
and other surgical equipment,

gloves and autoclaves in
countries with limited health
expenditure, is obvious ... ”

28.

28.

30.

3%
32.

33.

Rivitwe Pangs

Heptonstall ), GillON, PorterK etal Health care workers and
HIV- survaillance of occupationally acquired intection in the
United Kingdom  Comm Dis Report COR Review,
1993,3-R147-53

Tokars JI, Marcus R, Culver OH, et al. Surveillance of Hiv
infection and zidovudine use among health care workers
after occupational expasure to HIV-infected blood Ann
Intern Med, 1993,118913-919,

Gerberding JL.  Inadence and prevalence of human
mmunodeficiency virus, hepatitis B virus, hepatitis C virus,
and cytomegalovirus among health care personnel at risk for
blood exposure: final report from alongitudinal study. }Infect
Dis, 1994 170-1410-1417

lppohito G, Puro V, De Carli G and ltalian Study Group on
Occupational Risk of HIV Infection. The risk of occupational
human immunodeficiency virus infection i health care
workers. ltalan mulicenter study.  Arch intern Med,
1993,153 1451-8.

24 Henderson DX and Beel-
man SE Management of occu-
pational exposures to blood-
borne pathogens Chapter 15
in: Click M, {editor) Dental Man-
agement of the HIV Patient,
Quintessence Publ; 1994

25 Meylan P Donneés de
Vexpérimentation animale
concernant la chimioprophyl-
axie aprés exposition au VIH
Méd Mal Infect, 1994,24:1214-
1221,

26. Ciestelski C, Gooch 8,

Hammett T and Metler R. Den-
tists, allied professionals with AIDS. | Am Dent Assoc,
1991,122 42-44

Coldsmith MF. Medical news and perspectives. Physicians
and dentists tell the COC: “avoid quick fix for a tough
problem’”  JAMA, 1991,265:1221-1222,

SellRL, Jovell Aj and Siegel |E HIV screening of surgeons and
dentists a cost-effectiveness analysis  Infect Cont Hosp
Epscdemiod, 199415 635-645; and Henderson DK (editoral)
pp 631-634.

Allerberger Fand Lithe R. HIV-tesung of health care workers.
unethical request or moral obligatton  Wiener Kilinische
Wochenscrift, 1995,107(3):91-94.

Allerberger F and Luthe R. No one tests positive for HIV at
screening. ADA News, 1994, ( Dec):18,

Tokars JI, Chamberland ME, Schable CA, et al A survey of
occupational blood contact and HIV infecttan among ottho-
pedic surgeons. JAMA. 1992:268:489-494

Flynn NM, Pollet SM, Van Horne JR, et al. Absence of HIV
antibody amang dental professionals exposed to infected
patients. West | Med, 1987:146 439-442,

Ebbesen P, Melbye M, Scheulz F, et al. Lack of antibodies
to HTLVAN/LAV in Damish dentisls  JAMA, 1986;256:2199



Review Paprrs

34

36.

37.

38

39.

40.

41

42,

43.

44,

45,

N’Galy B, Ryder R, Bila K, et al Human immuncdeficiency
virus infection among employees i an African hospital. N
Engl } Med, 1988;319:1123-1127

Cowan DN, Brundage JF, Pomerantz RS, et al HIV infection
among members of the US Army Reserve Components with
medical and health occupations. JAMA, 1991;265:2826-
2830

Chamberland ME, Petersen LR, Munn VP, et al. Human
immunodeficiency virus infecuon among health care work-
ers who donate blood. Ann intern Med, 1994,121:269-273.

CDC. Update investigations of persons treated by HIV-
infected health-care workers - United Slates. MMWR,
1993:42.329.

Babinchak T) and Renner C  Patients treated by a thoracic
surgeon with HIV A review, Chest, 1994;106:681-683.

Longfeld N, Brundage J,
Badger G, et al Look-back
investigation after human
imunodeficiency virus
seroconversion in a
pediatric dentist. | infect
Dis, 1994,169:1-8,

Jalfe HW, McCurdy M,
Kalish ML, et al. Lack of
HIV transmission in the
practice of a dentist with
AIDS.  Ann Int Med,
1994,121-855-859.

Lowenfels AB and Wormser G. Risk of transmission of HIV
from surgeon to patient. {Letter). NEngl)Med, 1991;325888-
89

Chamberland ME and Bell DM,  HIV transmission from
health care worker to patient: What is the risk? Ann Intern

Med, 1992;116.871-872.
Misbu B and Schaffrer W.  HMIV-infected surgeons and
dentsts. Looking back and looking forward. (Editorial).
JAMA, 1993,269:1843-44.

Ciesielski C, Marianos D, Ou CY, et al. Transmission of
human immunodeficiency virus in a dental practice Ann
Intern Med, 1992;116:798-805.

Gooch 8, Marianos D, Ciestelski C, et al. Lack of evidence
for patient-to-palient transmission of MIV in a dental practice.
) Am Dent Assoc, 1993:124(jan):38-44.

“ Worldwide the human rights of HIV infected people or
people with AIDS are routinely abused by governments and
individuals alike. In addition to the epidemic of HIV/AIDS
we face an epidemic of prejudice ... ”

Dr Dorothy Blake, Deputy Director, WHO Global Programme on AIDS.

124

46

47.

48.

49.

50.

52.

“The risk of HCW-to-patient
transmission of HIV has been
estimated to be approximately

one per million patient contacts,
but there are no hard data to
confirm this estimate.”

55.

51.

Paciric Heartn Diatoc. Vor. 2 No 2

Ou C, Ciesielski C, Myers G, et al. Molecular epidemiclogy
of HIV transmission in a dental practice. Science,
1992,256'1165-1171.

De Bry RW, Abele LG, Hill MD, et al Dental HIV transmis-
sion? Nature, 1993,361:691.

BarrS. In defense of the AIDS dentist. Lear’s Magazine, 1994
April. pp. 68-82

BarrS What if the dentist didn’t do it? The New York Times,
1994 April 16 Op-Ed

Hills DM and Huelsenbeck JF.  Support for dental HIV
transmission  Nature, 1994, 369.24-25

Myers G. Molecular investigalion of HIV transmuission  Ann
Intern Med, 1994:121 889-890.

Ciesielski CA, Marianos DW, Schochetman G, et al.
1990 Florida dentist investigation.

The
The press and sclence.

Ann Inlern Med, 1994,121.
886-888
53. CDC. The second

100000 cases of acquired
imnmuncdeficiency syndrome
- United States June 1981-
December 1991, MMWR,
1192;41.28-29.

54. Ministry of Public
Health. Thatland’s national
AIDS programme.  Progress
and programme update. Bangkok: AIDS Division, Ministry of
Public Health Aug 1994,

Chant K, Lowe D, Rubin G, et al. Patient-to-patient transmis-
sion of HIV in private consulting rooms. lLancet,
1993:342.15489; and Comment 1994,343:414-416.

Blank S, Simonds RJ, Weisfuse |, et al. Possible nosocomial
transmission of HIV. lancet, 1994;344:512-514,

Ragg M. Palient-lo-patient HIV transmission trial,
cet,1994,344-1695.

Lan-

CDC. Improper infection-control practices during employee
vaceination program - District of Columbia and Pennsylva-
nia, 1993. MMWR, 1994,42:969-971.

Ramsay S Europe’s blood trail  Lancet, 1993;342:1228,

Ramsay S. HIV tests (or health workers. new policy. The
Sydney Morning Herald; Feb 11, 1995, 0



