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Transmission of HIV-1 infection by oroanal
intercourse

S K Gill, C Loveday, R J C Gilson

Abstract
We report the cases of two homosexual
men, one ofwhom is believed to have been
infected with HIV-1 during oroanal inter-
course with the other, his only current
sexual partner. Both patients had sero-
conversion illnesses with similar symp-
toms and signs, and of similar duration.
The practise of oroanal intercourse is
known to be associated with the transmis-
sion of enteric infections and has been
implicated in the epidemiology of Kapo-
si's sarcoma. These well-documented
cases indicate that HIV-1 may also be
transmitted by this route and supports a
cautious approach to recommendations
regarding "safer" sex.
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Introduction
The epidemic of HIV-1 infection among
homosexual men has led to marked changes in
sexual behaviour in this population.' A decline
has been reported in the proportion of homo-
sexual men practising active and passive pene-
trative anal intercourse associated with a

change to alternative, "safer" sexual prac-
tices.'
There have, however, been reports of the

transmission of HIV-1 by "safer sex" practices,
notably transmission by orogenital sex which
has led to concern regarding the recommenda-
tions for "safer sex" practices.3 Another such
practice, that of oroanal intercourse ("rim-
ming") is known to be associated with the
transmission of infections in homosexual men,
including hepatitis A virus,9 Neisseria meningiti-
dis'0 and Neisseria gonorrhoeae,"` Giardia lam-
blia, Shigella sp. and Entamoeba histolytica.'2
Further, there has been a proposed link
between a possible infectious agent transmitted
by this sexual practice, and the epidemiology
of Kaposi's sarcoma.'3 '4 However, to date
there have been no reports of transmission of
HIV-1 infection by oroanal intercourse. We
report here the cases of two homosexual men
who seroconverted for anti-HIV-l in which the
index case, having acquired HIV-1 by unpro-
tected anal intercourse with another partner,
then infected his regular partner during oro-
anal intercourse.

Materials, methods and cases
The index case (Case 1) was participating, as a

control, in a cohort study of homosexual men
at risk of HIV-1 infection (being anti-HIV-l
negative and with a history of multiple sexual
partners). 5 Subjects were interviewed

3-monthly with a general medical and behav-
ioural questionnaire which included a detailed
sexual history. The second case (Case 2) was
recruited to the cohort study following the
seroconversion of the index case, as the sexual
partner of a known HIV-1-seropositive individ-
ual. Blood was taken at each attendance and
serum stored at - 20°C.

Laboratory methods
Serum samples were tested at each visit to
detect anti-HIV-l antibodies using a com-
petitive enzyme-linked immunosorbent assay
(Wellcozyme HIV Recombinant, Wellcome
Diagnostics). Further investigation of anti-
HIV-1 seroconversion was performed on serial
samples using three supplementary, divergent
assays: an antiglobulin assay (Abbott Labor-
atories), a gelatin particle agglutination assay
(Serodia-HIV, Fujirebio Inc) and Western blot
(Dupont Ltd), all according to manufacturers'
instructions. In addition, serum p24 and
reverse transcriptase (RT) antigens were meas-
ured, using in-house assays.`6 Briefly, the p24
antigen assay consisted of incubating serum
samples overnight at 37°C in microtitre wells
coated with purified gammaglobulin fraction
from a high titre anti-p24-positive human
serum. After washing, wells were incubated
with a rabbit antiserum to recombinant p24
antigen (Wellcome Research Laboratories) and
bound antiserum was then detected using
horseradish peroxidase-conjugated swine anti-
rabbit IgG.
The RT antigen assay was based upon the

same principle except bound antibody was
detected using alkaline phosphatase-conjugat-
ed goat anti-rabbit IgG and RT demonstrated
using a substrate-amplifier system. In both
assays, dilutions of p24 and RT antigens in
normal human serum were included in each
run. Results were expressed in pg/ml for values
above a cut-off (3 SD from the mean of the
negative: 7.5 pg/ml in the p24 assay and 10 pg/
ml in the RT assay) and showing greater than
50% neutralisation with a reference anti-p24
or anti-RT serum in a paired well for every
sample.

Case 1
The index case (Case 1) was a 28 year old
man, enroled into the cohort in 1986. He had
attended regularly at 3-monthly intervals and
on each occasion was anti-HIV-l negative. In
March 1988, 6 weeks following passive unpro-
tected anal intercourse with a casual partner,
he presented with a one week history of
widespread maculopapular rash, generalised
lymphadenopathy, marked tonsillar enlarge-
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Case 1 Figure Serological events before, during and after
anti-HIV-I seroconversion in both cases. The box indicates
the symptomatic period. Figures in brackets for the
Weilcome and Abbott anti-HIV-I assays are normalised
optical densities (the ratio of the test cut-off to the

/I, patient's signal; < = negative, >
1

= positive) and for
the Fujirebio assay the highest dilution of serum producing
particle agglutination. Western blot results were defined
according to the manufacturer's criteria. P24 and RT
antigens are expressed in pglml of serum with test cut-off
being 7 5 and 10 pg/ml respectively. The graph shows

Case 2 serial p24 antigen measurements in both cases. A brief,
low level antigenaemia is associated with the

104 w1e seroconversion illness. In Case 1 (closed circles) persistent,
high level antigenaemia developed 9 months after primary

ks) infection, corresponding to the time of infection of Case 2
(open circles). ND = test not done.

ment and petechiae over his shins. Serum
collected at presentation contained p24 anti-
gen and RT antigen but anti-HIV-1 antibodies
were not detectable. Seroconversion for anti-
HIV-1 was confirmed four weeks later, when
p24 antigen was no longer detectable (fig). In
December 1988, nine months after his HIV-1
seroconversion illness, the index patient
remained clinically well apart from persistent
gingivitis; however, serum p24 antigen was

detectable at 271 pg/ml and his CD4 count
was low at 210 x 106/1.

Case 2
After the seroconversion of the index patient,
his sexual partner of five years was counselled
in May 1988 regarding safe sex practices. Their
last episode of anal intercourse had been four
months previously and he denied any other
sexual contacts. Anti-HIV-1 serology was neg-

ative and he was reviewed at 3-monthly inter-
vals.

In January 1989, he presented with symp-
toms very similar to the HIV-1 seroconversion
illness of the index case: widespread skin rash,
tonsillar enlargement, lymphadenopathy and
petechiae. Serum p24 antigen and RT antigen
were detectable and anti-HIV-1 antibodies
became detectable two weeks later (fig).

Careful questioning of both partners inde-
pendently, revealed that the only recent inti-
mate contact which they each described, was

an episode of oroanal intercourse in which the
index case was insertive with his tongue. This
had taken place three weeks prior to the
seroconversion illness of Case 2. They had had
no other sexual contact for at least 3 months
prior to this, and the last episode of orogenital
or anal intercourse had taken place at least 1

year previously and more than three months

CASE 1

Date

Wellcome
Competitive
anti-HIV-1

Abbott
anti-globulin
anti-HIV-1
Fujirebio
PAA
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prior to the seroconversion of the index case as
described above. The partner denied any other
sexual contacts.

Discussion
We report the cases of two homosexual men in
which one partner was apparently infected
with HIV-1 during oroanal intercourse, based
on careful history-taking from both partners.
The two patients were participating in a
prospective cohort study, were seen regularly
by the same physician and had not previously
been suspected of failure to disclose details of
their sexual histories. We therefore believe it to
be unlikely that the partner acquired HIV-1
infection as a result of unprotected genital
intercourse with the index case, or as a result of
intercourse with another partner.

Epidemiological studies of HIV-I infection
amongst homosexual men have not shown that
oroanal intercourse is a risk factor for transmis-
sion. The risk associated would, however, be
expected to be much less than that of unpro-
tected anal intercourse. In such studies, few
subjects would have engaged exclusively in
"safer" sexual practices, and any associations
would be unlikely to be detectable when higher
risk activities predominate.
The partner, Case 2, seroconverted for anti-

HIV-1 at a time when the index case had
gingivitis, persistent p24 antigenaemia and a
low CD4 count This was 9 months after the
seroconversion illness of the index case. Others
have reported the early development of these
markers of disease progression to be associated
with a prolonged seroconversion illness.'7
Detectable p24-antigenaemia is associated
with high levels of plasma viraemial' and the
index case may therefore have been highly
infectious. A low CD4-count and p24-anti-
genaemia have been associated with increased
rates of transmission.'9 It is suggested here that
the similarity of the seroconversion illnesses of
the two patients is consistent with their being
infected with the same strain of HIV-1. No
work has yet demonstrated that the clinical
features of HIV-1 seroconversion and the
subsequent infection are determined by the
strain of virus, and to date we have not isolated
and compared the viral genomic sequences
implicated in this transmission event.
The mechanism of transmission by oroanal

intercourse is a matter for speculation; how-
ever, its plausibility is supported by evidence
for the presence of HIV-1 in saliva.20 The
infectivity of the index case reported here may
have been increased by the gingivitis which is
associated with bleeding, and by high levels of
viraemia. Recendy it has been suggested that
the dendritic cells of the reticuloendothelial
system (CD4 positive, phagocytic, and antigen
presenting cells) in the gut are susceptible to
infection and serve as the primary target for
HIV-1 infection, prior to presentation to lym-
phocytes in lymph nodes.2' Such a mechanism
would help to explain the feasibility of this
mode of transmission even through intact
mucosa. Alternatively, other organisms could
act as vectors for HIV-1 transmission although

this is more likely for the anus-to-mouth route
than mouth-to-anus as postulated here. Viruses
have been observed within protozoa including
E. histolytica and G. lamblia.22 In vitro studies
have shown uptake of HIV-1 by E. histolytica
when co-cultured with HUT-78 cell lines
chronically infected with the SF33 laboratory
strain of HIV-1.23 Onward transmission to
peripheral blood mononuclear cells however
was not demonstrated.
While oroanal intercourse or "rimming" is

known to be associated with the transmission
of other infections, we report evidence that
HIV-1 infection may be transmitted by this
sexual practice. Although this may be rare and
the index case reported here may have been of
exceptionally high infectivity, this should be
considered when patients are counselled
regarding -safer sexual practices. The use of
condoms during fellatio should continue to be
promoted. The use of dental dams may be less
widely recognised. These sheets of latex can be
effectively used during orogenital, including
oroanal contact although care should be exer-
cised to ensure that they are not inadvertently
reversed during use, for example by marking
one side.

Dr Gill and the cohort studies were supported by a grant from
the Medical Research Council.
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