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Are serological tests of value in diagnosing and
monitoring response to treatment of syphilis in
patients infected with human immunodeficiency virus?
P M TERRY, M L PAGE, D GOLDMEIER
From the Praed Street Clinic, St Mary's Hospital, London

SUMMARY To assess the value of serological tests in diagnosing and monitoring the response to
treatment of syphilis in patients infected with the human immunodeficiency virus (HIV), case notes of
eight homosexual men with a history of treated syphilis, positive reactions to serological tests for
syphilis, and documented subsequent conversion to HIV seropositivity were studied. No change was
noted in serological markers of syphilis after HIV infection. The case notes of one man with primary
syphilis, four men with secondary syphilis, and three men with latent syphilis, ofwhom all were HIV
seropositive, were also studied. In seven of these patients the serological responses to infection and
after treatment were consistent with the experience of syphilis in HIV seronegative patients. In one
man treated for secondary syphilis, and confirmed as HIV seropositive eight months after treatment,
the rapid plasma reagin (RPR) test result continued to be positive at a high titre for up to 20 months
after treatment.

Well documented deficiencies in the immune system
may occur after infection with the human immuno-
deficiency virus (HIV). Lymphopenia is characteristic
and largely due to a reduction in the total number of
T4 lymphocytes, but qualitative as well as quantitative
abnormalities have also been shown.' B lymphocytes
are present in normal numbers, but show increased
spontaneous immunoglobulin production and are
refractory, both in vitro and in vivo, to further
stimulation with B cell mitogens and neoantigens.2
The resultant immunological deficiences predispose to
the infections seen in the acquired immune deficiency
syndrome (AIDS), and may mask the various clinical
features on which diagnosis of disease depends.
The host response to infection with Treponema

pallidum is complicated and affects many components
of the immune system.3 In particular, B cell activation
may be inferred from the type of antibodies present in
the serum of infected people. The diagnosis of syphilis
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relies to a large extent on showing the production of
antibody, and these responses could theoretically be
altered as a result of immunodeficiency associated
with HIV infection.
To investigate this theory, we decided to examine

the case records of two groups of patients with
syphilis. The first group, group A, consisted of
homosexual men with a history of treated syphilis,
positive reactions to serological tests for syphilis, and
documented subsequent conversion to HIV
seropositivity. Could polyclonal B cell activation lead
to changes in serological markers of syphilis after
infection with HIV?
The second group, group B, consisted of homosex-

ual or bisexual men diagnosed and treated for syphilis,
all ofwhom were found to be HIV seropositive at the
time of diagnosis or during serological follow up after
conventional treatment. Could serological responses
to infection with Tpallidum, and after treatment, be
affected by concurrent HIV infection?

Patients and methods

Patients in group A were eight men from a cohort of
homosexual men who were at risk of HIV infection
and had been followed up prospectively at this clinic
since 1982.4

Patients in group B consisted of eight homosexual
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or bisexual men diagnosed and treated for syphilis
from September 1985 to December 1986 at this clinic.
Treatment of all patients consisted of two intramus-
cular injections ofbenzathine penicillin 2.4 MIU given
one week apart.

SEROLOGICAL TESTS FOR SYPHILIS
All serum samples were tested in the diagnostic
microbiology laboratory of this hospital. Routine
serological tests included the rapid plasma reagin
(RPR) test, the T pallidum haemagglutination assay
(TPHA), and the fluorescent treponemal antibody
absorption (FTA-ABS) test.

DIAGNOSIS OF HIV INFECTION
Since September 1985 all serum samples have been
tested using a competitive enzyme linked immunosor-
bent assay (ELISA) technique (Wellcome Diagnostic
Laboratories). Samples giving positive results were
repeat tested for confirmation using an alternative
ELISA technique (Abbot Laboratories). Before
September 1985 serum samples were tested using a
fixed cell membrane immunofluorescence technique as
described previously.5

Results

The eight men in group A (cases 1-8) were of west
European origin. HIV infection was classified in all
cases, according to the guidelines of the Centers for
Disease Control (CDC),6 at the time of the last
available results of serological tests for syphilis for all
patients (table 1).
The TPHA gave positive results in all cases. One or

more positive RPR test results were available for all
patients at a time when they were documented as being
HIV seronegative, and these results preceded conver-
sion to HIV seropositivity by one to 24 (median 10)
months. Five patients had RPR tests at the time of
documented seroconversion and there was no
difference when compared with the results of RPR
tests preceding seroconversion. Four patients had
RPR tests on one or more occasion one to 15 (median
4) months after seroconversion. Table 2 shows that
none of them experienced a rise in RPR titre.
Ofthe eight men in group B (cases 9-16), seven were

of west European and one of Australian origin. HIV
infection was classified in all cases, according to CDC
guidelines, at the time of diagnosis of syphilis or of
HIV seropositivity if later (table 1). Individual case
reports follow. In all cases, either the TPHA or both
the TPHA and the FTA-ABS test gave positive results
at the time that syphilis was diagnosed.

CASE 9
A man aged 23 presented with an indurated penile
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ulcer. Dark ground examination for Tpallidum gave
negative results on two occasions. Initially negative,
the RPR test result became positive 16 days later at a
titre of 1/16, and the patient was diagnosed as being
HIV seropositive. Primary syphilis was diagnosed and
treated. At 36 days after treatment the RPR test result
was positive at a titre of 1/1.

CASE 1 0
A man aged 33 presented with the RPR test giving a
positive result at a titre of 1/512. He defaulted, but
returned two months later with a generalised macular
and maculopapular skin rash, when the RPR test
result was positive at a titre of 1/256. Secondary
syphilis was diagnosed and treated. RPR tests 234 and
291 days after treatment gave positive results at titres
of 1/32 and 1/8, respectively. At the latter visit, he was
diagnosed as being HIV seropositive.

CASE 1 1
A man aged 40, who had a history oftreated syphilis in
1976 and 1980, presented in 1985 with a perianal ulcer
and a rash affecting the skin of the arms and right
hand. Dark ground examination showed Tpailidum,
and the RPR test result was positive at a titre of 1/512.
Secondary syphilis was diagnosed and treated. At 22
and 84 days after treatment, the RPR test result was
positive at titres of 1/1024 and 1/64, respectively. At
236 days after treatment the RPR test result was
positive at a titre of 1/16 and HIV seropositivity was
diagnosed. In the following months, the RPR test
result remained positive at titres ranging from 1/ 16 to
1/64. He was treated again 19 months after initial
treatment, but failed to return for further follow up.

CASE 12
A man aged 29 presented giving a history ofnocturnal
fever and a skin rash affecting both arms. The RPR

Table 1 Centers for Disease Control classification of HIV
infection in two groups ofhomosexual men

Case Classification Case Classifiication

Group A Group B
1 GroupIl 9 Group BIl
2 Group Il 10 Group III
3 Group III 11 Group II
4 Group III 12 Group III
5 Group II 13 Group II
6 Group II 14 Group II
7 Group IV C-2

(oral candidiasis) 15 Group II
8 Group IV C-1

(oesophageal candidiasis) 16 Group III

Group A = men with histories of treated syphilis, positive results to
serological tests for syphilis, and documented subsequent
seroconversion to HIV positivity.
Group B = men diagnosed as having syphilis who were HIV
seropositive at diagnosis or during follow up after treatment for
their syphilis.
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Table 2 Rapidplasma reagin test results* before and after documented conversion to HIV seropositivity in group A ment

MMonths preceding seroconversion Months after seroconversion

Case 24 23 22 21 20 19 18 17 16/12 11 10 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 /14 15

1 Neg Neg Neg Neg
2 Neg Neg Neg Neg
3 Neg Neg Neg Neg Neg Neg
4 1/4 1/4 1/4 1/4
5 Neg Neg
5 Neg Neg Neg Neg
7-, Neg Neg Neg Neg
3 1/4 1/4 1/4 1/4

Titres given for positive results.
For definition of group A men, see footnote to table 1.

test result was positive at a titre of 1/32, and he was
HIV seropositive. Secondary syphilis was diagnosed,
but he failed to return for treatment. Attempts to trace
him were unsuccessful.

case 13
A man aged 26, known to be HIV seropositive,
presented giving a history of sweating at night. Serial
RPR tests showed positive results at titres of 1/128 and
1/64. Secondary syphilis was diagnosed and treated.
At 49 days after treatment the RPR test result was
positive at a titre of 1/2. At 147 and 252 days after
treatment the RPR test results were negative.

CASE 14
A man aged 22 presented requesting HIV antibody
testing. He was seropositive, and serial RPR test
results were positive at titres of 1/4 and 1/1. Latent
syphilis was diagnosed and treated. At 50 days after
treatment the RPR test result was positive at a titre of
1/1.

CASE 15
A man aged 35 presented requesting HIV antibody
testing. He was seropositive, and serial RPR test
results were positive at titres of 1/16 and 1/8. Latent
syphilis was diagnosed and treated. At 40 days after
treatment the RPR test result was positive at a titre of
1/4, and at 155 days it was negative.

CASE 16
A man aged 26, who had a history oftreated syphilis in
1980, presented in 1986 with a perianal fissure. Dark
ground examination for Tpallidum was negative, but
serial RPR test results were positive at titres of 1/64
and 1/32. Early latent syphilis was diagnosed and
treated. At 118 days after treatment the RPR test
result was positive at a titre of 1/1.

Discussion

Serological testing remains the most important tech-

nique available for diagnosing syphilis, but the value
of these tests in patients infected with HIV needs to be
assessed in the light of the recognised effects of this
virus on B cell function.2 Polyclonal B cell activation
leads to increased production of antibodies directed
against previously encountered antigens. In patients
with a history of treated syphilis it is possible that,
after HIV infection, changes might be observed
in syphilis serological test results, notably the
quantitative non-treponemal tests, which may lead to
diagnostic confusion. The study of patients in group
A, however, provided no evidence that this occurs.
A consequence of the inability of B cells in HIV

infected patients to respond to neoantigens, is the
unreliability of serological diagnosis of infections.
This has been reported for both toxoplasmosis7 and
cytomegalovirus infection.8 In our eight patients with
syphilis and HIV infection (group B), serological
responses to infection were no different from those
observed in HIV seronegative people. In six cases, the
serological responses after treatment were satisfac-
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Figure Rapidplasma reagin (RPR) test results in one man
(case 11) before and after treatmentfor secondary syphilis
and in relation to his becoming HIV positive.
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tory, but in one patient (case I 1) who was treated for
secondary syphilis the RPR test result remained
positive at a high titre after HIV seropositivity had
been diagnosed (fig).

After adequate treatment ofprimary and secondary
syphilis, the serum titre of the non-treponemal test
may be expected to fall about fourfold by three months
and eightfold by six months,9 and to be negative by 12
months (in the case of primary syphilis) or 24 months
(in the case of secondary syphilis).'` The serological
test results for one man (case 1 1) showed a satisfactory
initial fall after treatment, but his persistently high
RPR titres after conversion to HIV seropositivity
prompts consideration of several possible explana-
tions. Treatment failure was unlikely, as the prescribed
regimen of benzathine penicillin is very effective in
early syphilis. Lumbar puncture would have been
advisable, however, to exclude asymptomatic
neurosyphilis, which may fail to respond to
treatment." At least theoretically, this may be more
common in immunocompromised people.'2 Although
no new symptoms or signs of syphilis were reported in
our patient, he may have been reinfected by documen-
ted new sexual contacts, or alternatively some event
such as immunisation, which is associated with
biological false positive non-treponemal test results,
may have occurred. Either of these events could
account for the observed serological response and
cannot be excluded by retrospective analysis. The
serological responses after treating patients who have
previously had syphilis are sometimes atypical,9 but
the persistently high titres in this patient could have
been secondary to HIV infection and its effect on B cell
function.
The recognition of functional B cell abnormalities

by Lane et al resulted from studies ofhomosexual men
with AIDS.2 In this study, most patients were classified
as CDC group II or group III, and only two (cases 7
and 8) were classified as group IV. This study therefore
documents the serological responses of a group of
patients who were predominantly in the early stages of
the range of HIV infection. Though it is reassuring
that serological responses to infection with Tpallidum,
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and after treatment, appear to be preserved in HIV
infected people, it is by no means clear that this will be
the case in patients with more advanced disease and
more profound immunodeficiency. Indeed, Hicks et al
have recently reported a case of seronegative secon-
dary syphilis in a patient infected with HIV and with
Kaposi's sarcoma.'3
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