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In a cross-sectional study of 140 homosexual men attending a sexually transmissible diseases
clinic, the association between the presence of antibody to the human immunodeficiency virus
(HIV) and the presence of proctitis, as determined by histologic examination, as well as past or
present exposure to other pathogens and details of sexual practices was analyzed. Significant
associations with HIV seropositivity were found with the number of lifetime partners, positive
treponemal serology, and evidence of previous infection with herpes simplex virus. However the
major and unique finding was the strong and independent association between proctitis diag
nosed by histologic criteria and seropositivity for HIV. Whether this is cause or effect awaits
further elucidation.

Among homosexual men, acquisition of human immuno
deficiency virus (HIV) has been associated with multiple sex
ual partners and with receptive anal intercourse [1-3]. Al-
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though proctins is a well-described phenomenon in
homosexual men, and when it is associated with symptoms it
is often associated with sexually transmissible agents [4], no
pathogenic agent is identified in as many as 26% of patients
[5]. We investigated the association of rectal inflammation
(proctitis), as determined by histologic examination, in ho
mosexual men attending a sexually transmissible diseases
(STD) clinic and the presence of antibodies to HIV.

Patients and Methods

Patients. Subjects were drawn from consecutive homosex
ual or bisexual males attending the STD Centre, Sydney Hospi
tal, and seen by one of the authors (eL.) in the period March
1985-1988. They were mostly healthy, were attending for STD
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and HIV screening, and were identified as either homosexual or
bisexual on the basis of the sexual history obtained. A self-ad
ministered questionnaire was given to each subject to record
past medical and STD history and details of sexual practices.
For this project, we analyzed the data on 140 ofthe original 200
enrolled in a study on STD and enteric infections in homosexual
men, who had completed questionnaires, undergone rectal
biopsies, and turned in the full complement of fecal specimens.
A comparison of the study group and the group that was ex
cluded due to incomplete data indicated that there was no signifi
cant difference in age, sexual practices, or gastrointestinal symp
toms.

Screening tests for STD consisted ofcultures for Neisseria gon
orrhoeae and Chlamydia trachomatis from the rectum, urethral
meatus, and pharynx and culture for herpes simplex virus (HSV)
from the rectum alone. Three rectal biopsies were taken under
direct vision from each individual at 15, 10, and 5 ern from the
anal verge using flexible colonoscopy biopsy forceps. Clinical
features ofproctitis such as contact bleeding with rectal mucosal
congestion, presence of a mucopurulent exudate, or superficial
ulceration were noted. Blood was collected for routine labora
tory investigations. Each subject was also asked to deliver fecal
samples on 3 separate days over a period of 1-2 weeks.

Laboratory tests. Screening tests for treponemal infections
were done using standard methodology: Venereal Diseases Ref
erence Laboratory (VDRL) and Treponema pal/idum hemagglu
tination (TPHA) tests. Swabs for culture ofN. gonorrhoeae were
directly innoculated onto modified New York media, and those
for culture of C. trachomatis and HSV were placed into transport
media and subsequently innoculated onto Buffalo green mon
key cells and human embryonic fibroblast cells, respectively.

Serologic tests for previous infection with HSV were done
using a herpes simplex virus complement fixation test (HSV
CFT) and for HIV-I antibody by ELISA (Abbott Laboratories,
North Chicago; Wellcozyme, Wellcome Diagnostics, Becken
ham, UK). Positive antibody tests were confirmed by Western
blot (DuPont, Carlingford, Australia). Lymphocyte subpopula
tions were quantified using fluorescein-conjugated monoclonal
antibodies to Leu-2a, Leu-Sa, and Leu-4 (Becton Dickinson,
Mountain View, CA) and flow cytometry (FACS 440; Becton
Dickinson, Sunnyvale, CA). Total and differential white blood
cell counts were done on EDTA-treated blood in a Coulter
counter.

Two rectal biopsies (from 5 and 10 em) were routinely han
dled after formalin fixation, paraffin embedding, sectioning, and
hematoxylin-eosin staining. They were examined by an experi
enced histopathologist (1.M.G.) and graded as follows. Grade I,
normal biopsy as defined by the presence of an inflammatory
cell infiltrate in the lamina propria within the usual subjective
normal limits, that is, a scattered mixed cellular infiltration of
plasma cells, lymphocytes, eosinophil leukocytes, mast cells,
and macrophages, seen in small numbers and distributed pre
dominantly within the superficial part of the lamina propria. In
this grade, no associated inflammatory vascular, epithelial, or
crypt injury was present. Grade II, chronic proctitis as defined
by an increase in chronic inflammatory cells throughout the
lamina propria with minimal vascular, epithelial, and crypt
changes. Grade III, acute proctitis or active chronic proctitis as
defined by a marked or intense infiltration of acute and chronic

inflammatory cells throughout the lamina propria, with vascu
lar, epithelial, and crypt damage as well as possible mucosal
ulceration.

This grading was influenced by previous studies of a similar
nature [6]. The histologic assessment also allowed for reporting
of other diagnostically important changes. These included trau
matic changes, the presence of some organisms, foreign body
and other granulomas, cases of classic ulcerative, pseudomem
branous, and collagenous colitis, and the presence of tumors.
The histopathologist was blinded to the clinical history and
other laboratory data.

Specimens from each of the 3 days were screened for cysts,
ova, and parasites, and specimens from the first 2 days were
cultured for bacteria (Salmonel/a, Shigel/a, Aeromonas, Campy
lobacter, and Yersinia, species and Clostridium diffici/e); organ
isms were identified by standard methods. The first-day speci
mens were also examined for viruses by electron microscopy
and culture [7].

Statistical analysis. Pearson's x 2 test with continuity correc
tion and Fisher's exact test, where appropriate, were used to
examine the association between the variables collected and
proctitis or a positive HIV antibody result. All variables consid
ered statistically or biologically significant were entered into a
logistic regression model to evaluate interactions while control
ling for possible confounders. Pearson's correlation coefficient
(r) was used to examine the collinearity between the variables
that were finally entered into the logistic regression model.
Therefore, if two variables were found to be highly correlated,
one of them was removed from the analysis as both ofthem were
predictive of the same outcome.

Results

All 140 subjects underwent rectal biopsies, but some in
formation was not available for < 14% of the subjects.

The mean age of the study group was 34.4 years (range,
21-68). The median number of partners over the subjects'
lifetimes was 150 (range, 2-6400) and the mean number of
years of homosexual activity was 15.4 (range, 2-40). Sexual
practices were divided into "never," "sometimes," and
"usually" categories, with most individuals admitting to hav
ing ever engaged in oral-genital contact (95%), receptive anal
intercourse (91 %), and insertive anal intercourse (90%). A
lower percentage admitted to other sexual practices: oral
anal contact (53%), use of enemas or dildos (34%), or fist
ing (8%).

Because the study group was recruited from an STD
center, it was not unexpected that the percentage seroposi
tive for HIV was higher than that reported for homosexual or
bisexual men by another primary care service in a general
practice setting in Sydney (30%) over a similar period of time
[8]. Of the 63 individuals (45%) who tested positive for HIV
antibody, only 1 presented with Centers for Disease Control
class IV disease (overt AIDS), 15 had class III disease (persis
tent generalized lymphadenopathy), and the rest were class
II (asymptomatic) [9, 10]. The T cell helper-to-suppressor
(CD4+:CD8+) ratio was within the normal range (1.2-4.1) in
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76 patients (54%), while in 46% the ratio was below the nor
mal range for our laboratory. The absolute values ofT helper
(CD4+) cells were <500 and ~500 X 109/1 in 24% (33) and
76% of patients (107), respectively. The majority (56%, 79/
140) had absolute T suppressor values (CD8+) within the
normal range (230-660 X 109/1), but 41% and 2% of pa
tients, respectively, had values above or below these limits.
The mean absolute numbers of CD4+ and CD8+ cells were
806 (range, 200-2400 X 109/1) and 781 (range, 140-2530 X

109/1), respectively.
Of the subjects, 87% had serologic evidence (HSV CFT) of

exposure to HSV, either type 1 or 2. However, in 7% (10/
126), HSV-2 was isolated from rectal swabs. Twenty-eight
percent had serologic evidence of previous exposure to a
treponemal infection, with reactive TPHA in association
with either a nonreactive or weakly reactive VDRL. Twenty
two percent of the study group (25/113) had anal warts on
clinical examination. The prevalence of rectal chlamydial
infection was extremely low in this study, with only one case;
that patient's rectal biopsy was normal. N. gonorrhoeae was
not cultured from any of the rectal swabs.

Inflammatory changes were noted in the rectal biopsies in
34 patients (24%) and in 17 (12%) were clinically apparent at
sigmoidoscopy. These changes were generally mild and con
sisted of contact bleeding with rectal mucosal congestion;
occasionally a follicular appearance or the presence ofmuco
purulent exudate was also noted. None of the patients had
ulcerated mucosa on macroscopic examination via the sig
moidoscope. Almost all patients with proctitis were rated
histologic grade II with chronic inflammatory cells. Only one
patient had grade III or acute changes, and the proctitis was
not associated with any particular pathogen.

Potentially pathogenic viruses were carried by 13% (16/

123): rotavirus in 6, enterovirus in 3 cases, and echovirus
type 7, coronavirus, and adenovirus in 2 each. Bacterial
pathogens were identified in 3%(4/122): Yersinia enterocoli
tica in 3 and Shigella flexneri in 1. Interestingly, although 34
(26%) of 133 reported occasional and nonspecific gastrointes
tinal symptoms on direct questioning, there was no associa
tion between the detection of any of these organisms and
gastrointestinal symptoms or proctitis. In the case of the lat
ter, the only exception was with rectal HSV isolation.

Factors associated with proctitis. Table 1 shows the rela
tionship between sexual practices, HIV antibody, T cell sub
set measurements, HSV isolation from a rectal swab, TPHA,
HSV CFT, and proctitis. x2 analysis revealed proctitis to be
significantly associated with: HIV antibody (P < .001),
CD4+ count <500 X 109/1 (P = .01), CD4+:CD8+ ratio < 1.2
(P < .05), rectal HSV isolation (P = .02), and anal warts
(P = .02).

All the factors significantly associated with proctitis on x2

analysis were entered into a logistic regression model to
gether with receptive anal intercourse, use of enemas or dil
dos, HSV CFT and TPHA results, rectal HSV isolation, and
presence of anal warts. The latter were included because of
the likelihood ofsyphilis, anorectal herpes, and trauma from
anal intercourse and pleasuring devices playing a contribu
tory role in proctitis. HIV seropositivity (odds ratio [OR],
6.5; 95% confidence interval [CI], 2.3-18.6), rectal HSV iso
lation (OR, 5.2; 95%CI, 1.2-23.5), and anal warts (OR, 4.9;
95% CI, 1.6-15.1) remained highly significant, with P values
of <.001, .01, and .02, respectively. Because of collinearity
between CD4+ absolute number and HIV seropositivity (r =

.68), the significant association between the former and
proctitis was lost when HIV antibody result was included in
the model.

Table 1. Association of sexual practices, human immunodeficiency virus (HIV) antibody result, T cell subset measurements, Treponema
pal/idum hemagglutination (TPHA) test, herpes simplex virus complement fixation test (HSV eFT), rectal HSV isolation, and detection of
anal warts with proctitis in 140 homosexual men.

Histologically confirmed proctitis Adjusted odds ratio
P (logistic (95% confidence

Variable Absent Present P(x2
) regression) interval)

Lifetime partners> 150* 59/106 (55.7) 21/34 (61.8) NS .98 1.2 (0.4-3.6)
Receptive anal intercourse 83/89 (93.3) 25/30 (83.3) NS .63 0.8 (0.5-2.6)
Use of enemas or dildos 30/94 (31.9) 13/31 (41.9) NS .50 1.3 (0.6-2.3)
HIV antibody positive 38/106 (35.9) 25/34 (73.5) <.001 <.001 6.5 (2.3-18.6)
C04+ cells <500 X 109/1 19/106 (17.9) 14/34 (41.2) .01 .14 t

C04+:CD8+ ratio < 1.2 52/106 (49.1) 24/34 (70.6) <.05 .91 1.2 (0.3-5.1)
TPHA reactive 29/104 (27.9) 12/34 (35.3) NS .72 1.5 (0.4-4.8)
HSV CFT titer ~4 85/98 (86.7) 30/33 (90.9) NS .99 1.0 (0.2-5.1)
HSV isolated from rectal swab 4/102 (3.9) 6/34 (17.6) <.05 <.01 5.2 (1.2-23.5)
Anal warts detected 14/105 (13.3) 11/33 (33.3) <.05 .02 4.9 (1.6-15.1)

NOTE. Data are no. with variable/no. tested (%). Denominators do not always total 140 because some information was not available for all subjects. NS = not
significant.

* Median for study group.
t Because of collinearity between CD4+ absolute number and HIV antibody positive (r = .68), significant association between former and proctitis was lost when HIV

antibody result was included in logistic regression model.
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Factors associated with HIV seropositivity. The associa
tion between sexual practices, T cell subset measurements,
proctitis, and HSV CFT, TPHA, and HIV antibody results
was examined using x2 analysis (table 2). There was a highly
significant association between histologically confirmed
proctitis (P < .001) or evidence of past exposure to trepone
mal infection (P < .01) and less significant associations with
past exposure to HSV infection (P < .05) and number of
lifetime partners (P < .05). Not unexpectedly, there were
significant associations between HIV antibody result and
CD4+ and CD8+ absolute numbers and CD4+:CD8+ ratio,
with P values of <.01, .001, and <.001, respectively.

When the variables found significant by x2 analysis and
receptive anal intercourse data were entered into a logistic
regression model with HIV antibody result on the basis of
their known association with HIV seropositivity, proctitis
(OR, 8.2; 95% CI, 2.1-31.8), reactive TPHA (OR, 3.6; 95%
CI, 1.4-9.2), and positive HSV CFT (OR, 5.3; 95%CI, 0.9
31.2) emerged as independently associated with HIV seropos
itivity, with Pvaluesof<.001, .003, and .04, respectively. As
described by others, number of lifetime partners (OR, 5.5;
95%, CI, 1.8-17.0), CD8+ absolute numbers (OR, 3.2; 95%
CI, 1.1-9.6), and CD4+:CD8+ ratio (OR, 22.1; 95%CI, 6.7
73.7) were also independently associated with HIV seroposi
tivity, with P values of .01, <.01, and <.001 respectively.
Because of high collinearity between CD4+ absolute number
and CD4+:CD8+ ratio (r = .62), the significant association
between the former and HIV antibody result was lost when
they were both included in the model. Both were predictive
of HIV seropositivity.

Discussion
We examined first the associations of different variables

with proctitis and then the associations of these same vari
ables with the presence ofHI V antibody. As expected, signifi
cant associations with HIV seropositivity were found for the
number of lifetime sex partners, reactive treponemal serol
ogy, and evidence of previous infection with HSV. These
results are consistent with those of other investigations [1-3,
5]. However, the major unexpected finding was the strong
association between proctitis diagnosed by histologic criteria
and seropositivity for HIV -1. This effect persisted after con
trolling for a number of potential interactions and con
founders such as sexual practices, immunologic status, reac
tive TPHA, positive HSV CFT, and rectal HSV isolation.

Whether recurrent rectal inflammation as described pre
ceded the acquisition of HIV is unclear, since the study de
sign was cross-sectional in nature. Conventional explana
tions for the association between genital ulcer disease and
acquisition of HI V usually rely on disruption of the mucosal
integrity of the genital (or gastrointestinal) tract [11, 12].
Although these explanations appear possible in this group, as
conditions associated with a disruption of epithelial integrity
(presence of anal warts and rectal HSV) were significantly
associated with the detection of histologic features of procti
tis, proctitis alone and not these factors was significantly as
sociated with HIV antibody status. In fact, on the basis of
clinical and histologic features, there was no mucosal ulcer
ation in any patient in this group. It is possible that not all
cases of transmission of HIV are reliant on mucosal ulcer
ation. For example, the presence of inflammatory cells so

Table 2. Association ofsexual practices, T cell subset measurements, and Treponema pal/idum hemagglutination (TPHA) test and herpes
simplex virus complement fixation test (HSV eFT) results with human immunodeficiency virus (HIV) antibody result in 140 homosexual
men.

HIV antibody Adjusted odds ratio
P (logistic (95% confidence

Variable Negative Positive P(x2
) regression) interval)

Age > 34 years 39/76 (51.3) 28/62 (45.2) NS .74 0.4 (0.2-2.3)
Lifetime partners> 150* 37/77 (48.1) 43/63 (63.3) <.05 <.01 5.5 (1.8-17.0)
Homosexual activity> 15 years 31/68 (45.6) 27/56 (48.2) NS .64 1.5 (0.4-5.5)
Receptive anal intercourse 24/65 (36.9) 30/54 (55.6) NS .57 1.3 (0.4-4.3)
Use of enemas or dildos 19/69 (27.5) 24/56 (42.9) NS .66 1.2 (0.4-4.1)
CD4+ cells <500 X 109/1 9/77(11.7) 24/63 (38.1) <.01 .23 t

CD8+ cells >781 X 109N 22/77 (28.6) 36/63 (57.1) ~.OOI <.01 3.2 (1.l-9.6)
CD4+:CD8+ ratio <1.2 21/77 (27.3) 55/63 (87.3) ~.OOI <.001 22.1 (6.7-73.7)
Histologically confirmed proctitis 9/77 (11.7) 25/63 (39.7) ~.OOI <.001 8.2 (2.1-31.8)
TPHA reactive 15/76 (19.7) 26/62 (41. 9) <.01 <.01 3.6 (1.4-9.2)
HSV CIT titer ~4 57/70 (81.4) 58/61 (95.1) <.05 <.05 5.3 (0.9-31.2)
HSV isolated from rectal swab 4/76 (5.3) 6/60 (10.0) NS .71 1.6 (0.3-7.9)
Anal warts detected 11/76 (14.5) 14/62 (22.6) NS .63 1.0 (0.1-15.4)

NOTE. Data are no. with variable/no. tested (%). Denominators do not always total 140 because some information was not available for all subjects. NS = not
significant.

* Median for study group.
t Because of collinearity between CD4+ absolute number and CD4+:CD8+ ratio (r = .62). significant association between former and HIV antibody result was lost when

both were included in logistic regression model. Both were predictive of HIV antibody result.
t Mean for study group.
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closely adjacent to infectious virus may be relevant, since it is
known that activated lymphocytes are more susceptible to
infection [13], and in recurrent herpes, an inflammatory in
filtrate of activated CD4+ lymphocytes and macrophages is
found subjacent to the epithelium [14]. The assay we used,
which detected antibody to both HSV-l and HSV-2, should
in future be replaced by a specific HSV-2 antibody assay, as
others have found significant associations between prior
HSV-2 infection and acquisition ofHI V [5]. As enteric organ
isms (other than HSV-2) did not appear to be significantly
associated with histologically diagnosed proctitis, other
mechanisms contributing to inflammatory changes may
need to be investigated. For example, granulomas around
foreign body debris were occasionally noted in the histologic
sections of biopsies taken from the distal rectum (unpub
lished data) and may represent localized reactions to oil
based lubricants commonly used by homosexual men during
anal intercourse.

An alternative explanation for our results could be that
the presence of HIV directly or indirectly modified the in
flammatory response in the rectal mucosa. We were unable
to exclude direct infection of the rectal mucosal cells with
HIV; in other studies, this has occasionally been demon
strated in bowel biopsies by molecular techniques [15]. Al
though the gastrointestinal tract appears to be a major target
organ late in HIV infection, as indicated by tumors, opportu
nistic infections, and malabsorption, much remains to be
learned about the gastrointestinal mucosal response to HIV.
Indeed, the mucosal immune response to bowel infections in
general has not yet been clarified.

In summary, our data suggest a strong association between
proctitis diagnosed on histologic criteria and seropositivity
for HIV. Prospective studies are needed to elucidate this rela
tionship.

Acknowledgments
We thank Geoff Holt for assistance in the clinical examina

tions, coding of information for analysis, and general day-to-day
supervision of data collection; W. Jones and S. Kamath for im
munology testing; Peter Thomson for supervision of the statisti
cal analysis; G. Berry for statistical advice on the final manu
script; and, above all, participants in the study for their
dedication.

References

I. Winkelstein W, Lyman DM, Padian N, et al. Sexual practices and risk
of infection by human immunodeficiency virus. The San Francisco
Men's Health Study. JAMA 1987;257:321-5.

2. Melbye M, Biggar RJ, Ebbesen P, et al. Seroepidemiology ofHTLV-II1
antibody in Danish homosexual men: prevalence, transmission, and
disease outcome. Br Med J [Clin Res] 1984;289:573-5.

3. Kingsley LA, Detels R, Kaslow R, et al. Risk factors for seroconversion
to human immunodeficiency virus among male homosexuals. Re
sults from the Multicentre AIDS Cohort Study. Lancet 1987;1:345
9.

4. Quinn TC, Stamm WE. Proctitis, proctocolitis, enteritis, and esophagi
tis in homosexual men. In: Holmes KK, Mardh PA, Sparling PF, et
al., eds. Sexually transmitted diseases. New York: McGraw-Hill,
1990:663-83.

5. Stamm WE, Handsfield HH, Rompalo AM, Ashley RL, Roberts PL,
Corey L. The association between genital ulcer disease and acquisi
tion ofHI V-I infection in homosexual men. JAMA 1988;260: 1429
33.

6. McMillan A, Gilmour HM, Slatford K, McNeiliage GJc. Proctitis in
homosexual men. Br J Yener Dis 1983;59:260-4.

7. Cunningham AL, Grohman GS, Harkness J, etal. Gastrointestinal viral
infections in homosexual men who were symptomatic and seroposi
tive for human immunodeficiency virus. J Infect Dis 1988; 158:386
91.

8. Donovan B, Finlayson RJ, Mutimer K, et al. HIV infection in sexually
transmissible disease practice in Sydney: the effects of legislation,
public education and changing clinical spectrum. Int J Sex Transm
Dis AIDS 1990;1:21-7.

9. Centers for Disease Control. Classification system for human T-Iym
photropic virus type III/lymphadenopathy-associated virus infec
tions. MMWR 1986;35:334-9.

10. Centers for Disease Control. Revision of the CDC surveillance case
definition for acquired immunodeficiency syndrome. MMWR
1987;36(suppll):3S-15S.

II. Piot P, Laga M. Genital ulcers, other sexually transmitted diseases. and
the sexual transmission ofHIY [editorial]. BMJ 1989;298:623-4.

12. Pepin J, Plummer FA, Brunham RC, Piot P, Cameron DW. Ronald
AR. The interaction ofHIY infection and other sexually transmitted
diseases and opportunity for intervention [editorial]. AIDS
1989;3:3-9.

13. McDougal JS. Mawle A, Cort SP. et al. Cellular tropism of the human
retrovirus HTLY-III/LAY. I. Role ofT cell activation and expression
of the T4 antigen. J ImmunoI1985;135:3151-62.

14. Cunningham AL, Turner RR, Miller AC, Para MF, Merigan TC. Evo
lution of recurrent herpes simplex lesions. An immunohistologic
study. J Clin Invest 1985;75:226-33.

15. Nelson JA, Wiley CA, Reynolds-Kohler C, Reese CE, Margaretten W,
Levy JA, Human immunodeficiency virus in bowel epithelium from
patients with gastrointestinal symptoms. Lancet 1988; I:259-62.




