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Background. Syphilis research has neglected the prevalence of the disease among psychiatric patients, and traditional syphilis screening has
been reported as inadequate.

Objectives. (i) To assess the syphilis prevalence among psychiatric patients; (ii) to compare psychiatric diagnoses of syphilis-infected and
-uninfected patients; (7ii) to assess self-reported high-risk sexual behaviour; (iv) to establish syphilis/HIV co-morbidity; and (v) to investigate
the performance of the rapid plasma reagin (RPR) test in syphilis screening, compared with the Treponema pallidum haemagglutination
(TPHA) test.

Methods. Psychiatric inpatients at Weskoppies Hospital, Pretoria, who consented to participate in the study (N=195) were categorised
according to gender and length of admission (long-term or recent). Non-treponemal RPR, confirmatory TPHA, HIV-rapid and HIV
enzyme-linked immunosorbent assay (ELISA) tests were performed. A reactive TPHA test was used to diagnose syphilis.

Results. The estimated prevalence of syphilis was 11.7%. There was no significant association between TPHA sero-positivity and primary
psychiatric diagnosis or self-reported high-risk sexual behaviour. Significant co-morbidity existed between syphilis and HIV (p=0.012).
Compared with the TPHA test, the RPR test performed poorly, identifying only 2/23 patients who had a sero-positive TPHA test (8.7%
sensitivity and 100% specificity).

Conclusions. The prevalence of syphilis was higher than anticipated, supporting the need for routine testing. The significant co-morbidity
and alarming prevalence of HIV and syphilis warrant testing for both conditions in all psychiatric admissions. Current syphilis screening

with a single RPR test is inadequate; both RPR and TPHA tests should be performed.

S Afr ] Pscyh 2012;18(4):171-175. DOI:10.7196/SAJP.358

Syphilis has an historical association with mental illness, and
neurosyphilis remains relevant in the psychiatric population, inter
alia, as a cause or aggravating factor of various psychiatric disorders
(dementia, mood disorders, personality changes and psychosis)."?
Clinical differentiation between a primary psychiatric disorder and
the psychiatric symptoms of syphilis may be very difficult.*

Neuropathologically speaking, syphilis is a sexually transmitted acute or
chronic infection caused by the spirochete Treponema pallidum. Disease
manifestations are diverse, occurring in stages: primary, secondary,
latent and tertiary (late). Neurosyphilis is regarded as a manifestation of
tertiary syphilis, but the spirochete may invade the central nervous system
early in the course of infection.*® Neurosyphilis may be asymptomatic
or symptomatic, manifesting in the latter as syphilitic meningitis,
meningovascular syphilis, or parenchymatous neurosyphilis.”

Because different pathological findings overlap extensively, it has
been suggested that the pathological classification of neurosyphilis

should be replaced with a clinical classification, e.g. neurosyphilis with
neuropsychiatric disorders such as psychosis, delirium or dementia;
neurosyphilis with cerebrovascular accidents; and neurosyphilis with
ocular- or spinal cord involvement, epilepsy and brainstem/cranial
nerve involvement.®

Epidemiologically, syphilis has been linked to HIV infection,
with an associated rising incidence.>”*!° In 2008 the World Health
Organization (WHO) estimated there to be 10.6 million new cases
of syphilis worldwide, with 36.4 million adults infected. In Africa the
incidence of syphilis was estimated to be 9.4 and 8.5 per 1 000 for
males and females, respectively, whereas the prevalence was estimated
to be 3.9 and 3.5 per 1 000 for males and females, respectively.

Only scant data are available on the prevalence of syphilis among
patients with mental illness, with reported figures of 3 - 76%.>1>
In a study by Carey et al.,”* bivariate associations between infection
status and patient characteristics including age, gender and psychiatric
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diagnosis, did not reveal any consistent risk profile.”’ Rather, infection
status was associated with behavioural characteristics (multiple
partners, exchanging sex for money and engagement in anal sex)."

In South Africa, research on the prevalence of syphilis in psychiatric
patients is especially scarce. Most sero-prevalence data are collected
from sexually transmitted disease (STD) and antenatal clinics, with
tremendous variation between groups: from 6.5% in pregnant rural
women to 42% in female sex-workers in KwaZulu-Natal.'>'¢

HIV/syphilis co-morbidity is well established. Individuals with syphilis
are at increased risk of acquiring HIV, and syphilis is an important
co-factor in facilitating HIV transmission.””'® Co-infection is common
because of the shared risk factors related to sexual behaviour and
the pathological changes caused by both diseases. Syphilis-induced
genital tract inflammation and/or ulcerations may disrupt innate
barriers to HIV. By altering normal immune responses, HIV may in
turn affect the presentation, diagnosis and natural course of syphilis.”
There is also evidence that HIV may lead to more rapid progression to
neurosyphilis.'**It is therefore important to exclude syphilis and HIV ina
patient presenting with a neuropsychiatric disorder; all patients diagnosed
with syphilis should be tested for HIV and vice versa.>**' Unfortunately,
screening tests for syphilis, e.g. the rapid plasma reagin (RPR) test, are
unreliable in detecting the disease in psychiatric patients.>*

Serological diagnosis

Although the serological diagnosis of syphilis is less than ideal, it
remains the mainstay of diagnosis because T. pallidum cannot be
cultured routinely. Traditional screening algorithms include a non-
treponemal serological test, such as the RPR or Venereal Disease
Research Laboratory (VDRL) titre, after which a reactive specimen
is confirmed with a specific treponemal test such as the T. pallidum
haemagglutination (TPHA) test.”

Non-treponemal tests measure IgM and IgG antibodies to non-
specific antigens, such as lipoidal material released from damaged
host cells and lipoprotein-like material released from the treponemes.
The anti-lipoidal antibodies can be produced as a consequence of
syphilis, but also during pregnancy, auto-immune diseases and other
chronic or acute conditions where tissue damage occurs.” Owing to
this non-specificity, reactivity of a specific treponemal test is required
to confirm the diagnosis of syphilis.

Non-treponemal tests are also limited in that they lack the sensitivity
to detect very early and late syphilis. Non-treponemal antibody titres
peak during secondary syphilis and gradually decline; therefore, up
to 20 - 25% of untreated late latent syphilis may be undetected by a
non-treponemal antibody test."® Nonetheless, such tests are widely
available, inexpensive, quick and easy to perform, and have been used
for diagnostic purposes in STD and antenatal clinics where same-day
diagnosis is desired. Quantitative non-treponemal tests are also used
to monitor responses to treatment (decline in titre) or to indicate new
infections (increase in titre).”*

The TPHA test detects antibodies against a specific treponemal antigen.
It has a high specificity for syphilis infection, especially during the later
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stages of the disease, but has historically been considered too labour-
intensive and expensive as a first-line test. It therefore follows that
some cases of syphilis infection will be missed when diagnosis is based
solely on a non-treponemal test. Reeves et al.’ found a 25% prevalence
of syphilis among 200 patients with chronic mental illness, with a 21%
of non-detection by the RPR test. Their recommendation was to use
specific treponemal tests to screen for and diagnose syphilis in mentally
ill patients, instead of sole reliance on non-specific treponemal tests.’

The TPHA test measures lifetime exposure to T. pallidum infection but
has only moderate sensitivity to detect early primary disease. After the
test becomes reactive during the later primary and secondary stages of
syphilis, it remains reactive, despite adequate antimicrobial treatment,
and so can neither differentiate between current and past infection nor
be used to monitor treatment success. In general, both non-treponemal
and treponemal tests can be interpreted in the usual manner for patients
co-infected with syphilis and HIV, although false-positive and -negative
results have been described.? Ideally, the specific treponemal test
should be used in conjunction with the non-treponemal test, since both
are needed to assess the patient’s current status of infection (active or
latent) and to monitor treatment success in active syphilis.

Although patients with non-reactive non-treponemal and reactive
treponemal serology are unlikely to be infectious, they are at risk of
already having or of developing neurosyphilis, as well as the other
serious sequelae of tertiary syphilis. Whether or not routine lumbar
punctures should be done to exclude neurosyphilis is a contentious
issue. Studies on the serological status of patients with neurosyphilis
have shown conflicting results. Some studies have reported that the
majority of such patients have a non-reactive non-treponemal serum
test; however, more recent studies have shown that it is unlikely for
neurosyphilis patients to have a non-reactive non-treponemal serum
test.*?2® Marra et al.** found that neurosyphilis was significantly more
common when the serum RPR titre was >1:32, although up to one-
third of patients with neurosyphilis had lower titres.?’

Screening for active syphilis with a non-treponemal test is considered
to be a baseline investigation in newly admitted psychiatric patients. A
specific treponemal test is often only performed to confirm a reactive
screening test.”” However, the RPR result alone does not give a
comprehensive picture of syphilis exposure and infection. If the aim is
to diagnose previously undetected tertiary infections now presenting
as neurosyphilis with psychiatric symptoms, or latent infections that
may progress to neurosyphilis, then a specific treponemal test should
be performed whether or not the non-treponemal test is reactive.?

This study formed part of a larger sero-prevalence study of HIV
prevalence at Weskoppies Hospital®® —a specialist psychiatric hospital
in Pretoria, which serves as a referral hospital for outlying clinics and
secondary hospitals. The majority of inpatients at the hospital are
involuntary mental healthcare users who suffer from serious mental
illness such as schizophrenia, other psychotic disorders and, less
frequently, mood disorders. In addition to the acute inpatient services,
long-term inpatients undergo extended psychiatric rehabilitation, in
some instances where their problems are of such a nature that previous
attempts at community placement have failed.
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To contribute to the scant data on syphilis screening and prevalence
in psychiatric patients, we aimed: (i) to determine and compare the
prevalence of syphilis among different psychiatric inpatient groups;
(ii) to determine and compare the psychiatric diagnoses of syphilis-
infected and -uninfected patients; (iii) to assess self-reported high-risk
sexual behaviour among patients; (iv) to establish the syphilis/HIV
co-morbidity among patients; (v) and to investigate the performance
of the non-treponemal RPR test as a screening method compared with
the confirmatory treponemal-specific TPHA test.

Methods

Consenting adult psychiatric inpatients (N=195) were stratified into
groups according to gender and length of admission (=6 months v. <3
months), resulting in four categories: recently admitted male (n=50);
long-term male (n=50), recently admitted female (n=50); and long-
term female (n=45) patients. Stratified cluster sampling was used, with
deliberately equal male:female and long-term:recent admission ratios. For
a clear distinction between long-term and recent admissions, 3 - 6-month
admissions were excluded. Cluster sampling was performed on randomly
selected wards, on the premise that each ward was representative of the
stratum to which it belonged. The smaller number of women tested was
the result of a lack of long-term female patients who could give informed
consent. Where necessary, weighted estimates were used to compensate
for possible design bias in calculating syphilis prevalence.

Statistical analysis

A data capture sheet was used to record patients’ demographic details,
age, psychiatric diagnoses, self-reported high-risk sexual behaviour (e.g.
multiple sexual partners, unprotected sexual intercourse with unknown
partners, and prostitution) and intravenous drug use. The participants
were screened for syphilis with the RPR and TPHA tests. A reactive TPHA
test — indicating exposure to syphilis, although not necessarily active
disease — was used to diagnose syphilis. HIV rapid (ACON HIV 1/2/0 Tri-
line HIV Rapid Test Device) and fourth-generation HIV enzyme-linked
immunosorbent assay (ELISA) tests were performed.” The sensitivity
and specificity, positive and negative predictive values, and likelihood
ratios (LRs) for a positive (LR+) and negative (LR-) test were calculated to
determine the screening performance of the RPR test. A cross-tabulation
was constructed along with the odds ratio (OR) for syphilis prevalence.
The sample was spliced post hoc according to psychiatric diagnosis, and
analysed to determine differences with respect to syphilis prevalence.
Data were analysed with SPSS software (version 17.0).

Ethical considerations

The ethical concerns regarding syphilis testing are not as stringent
as those of HIV testing. Syphilis is less stigmatised and informed
consent for serological testing is not a requirement. However, mentally
ill patients may not comprehend information about the disease or
issues related to testing, treatment and protecting sexual partners
from infection. Nevertheless, psychosis per se does not exclude the
provision of informed consent to participate in a research study.®

Patients were assessed clinically for their capacity to give informed
consent for participation; those unable to give informed consent were
excluded. Written informed consent was obtained following complete
description of the study to the subjects. Participants were informed

of their syphilis status, and managed with antimicrobial treatment in
the case of a reactive syphilis test in the absence of a past history of
syphilis treatment. For HIV testing, pre- and post-test counselling was
performed according to regulations. Patients with reactive HIV tests
were referred to the immunology clinic for management.

The study was approved by the Research Ethics Committee of the
Faculty of Health Sciences, University of Pretoria.

Results

Of 195 patients tested, 23 were TPHA sero-positive (considered to be
indicative of syphilis infection), while only 2 (1%) had reactive RPR tests
(with titres of 1:8 and 1:16, respectively) (Table 1). A syphilis prevalence
of 11.7% (95% confidence interval (CI) 0.07 - 0.16) was estimated by
calculating a weighted proportion based on the distribution of the strata
in the population. There were no false-positive RPR tests.

Participant demographics, general characteristics, psychiatric diagnoses
and TPHA sero-positivity are summarised in Table 2. Sero-positive
TPHA results were found in 13/95 (14%) women and 10/100 (10%)
men, and in more patients admitted for <3 months (14%) than those
admitted for 26 months (9%). TPHA sero-positivity was similarly
distributed among the subgroups, with the exception of a lower
prevalence in the male long-term admission group (not significant).
Psychotic disorders were the most common primary psychiatric
diagnoses (121/195; 62.1%) (Table 2). Mood disorders were the
primary psychiatric diagnoses in 38/195 patients (19.5%). There was
no statistically significant association between primary psychiatric
diagnosis and TPHA sero-positivity. Mood disorders tended to be more
prevalent in patients with sero-positive TPHA results (not statistically
significant). Psychotic disorders due to general medical conditions
included 7 due to epilepsy (none with sero-positive syphilis results), and
6 attributed to HIV (2 with sero-positive TPHA results).

Eighty-five patients (44%) had a secondary psychiatric diagnosis,
most commonly cannabis abuse and/or dependence (21%), mental
retardation (12%) and personality disorders (11%). No secondary
diagnosis was statistically associated with TPHA sero-positivity.

A large proportion of patients (76/195; 39%) reported high-risk
sexual behaviour, such as multiple partners, unknown partners or

Table 1. RPR and TPHA results

Reactive Reactive Number of
RPR test TPHA patients
Strata n (%) RPR titre 1 (%) N
Long-term admission
Male 0 (0) 0 3(6) 50
Female 0(0) 0 6 (13) 45
Recent admission
Male 1(2) 1:8 7 (14) 50
Female 1(2) 1:16 7 (14) 50
Total, N 2 (1) 2 23(11.8) 195

RPR = rapid plasma reagin; TPHA = T. pallidum haemagglutination test.
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Table 2. Demographics, general characteristics, psychiatric diag-
noses and syphilis serological reactivity

Reactive Non-reactive Number of
TPHA TPHA patients
n (%) n (%) N
Age (years), mean (+SD) 41.7 (8.8) 38.7 (12.3) 39.1
Gender
Male 10 (10) 90 (90) 100
Female 13 (14) 80 (86) 95
Duration of admission
Recent (<3 months) 14 (14) 86 (86) 100
Long-term (>6 months) 9 (9) 86 (91) 95
Gender and duration
Male, recent 7 (14) 43 (86) 50
Male, long-term 3(6) 47 (94) 50
Female, recent 7 (14) 43 (86) 50
Female, long-term 6 (13) 39 (87) 45
Sexual orientation
Heterosexual 20 (11) 157 (89) 177
Homosexual 1(20) 4 (80) 5
Bisexual 2 (15) 11 (85) 13
Marital status
Married 4(22) 14 (78) 18
Unmarried 19 (11) 158 (89) 177
Self-reported high-risk sexual behaviour
Yes 7(9) 69 (91) 76
No 16 (13) 103 (87) 119
Primary psychiatric diagnosis
Schizophrenia 10 (11) 77 (89) 87
Schizoaffective disorder 2 (7) 27 (93) 29
Psychotic disorder not 0 (0) 5(100) 5
otherwise specified
Bipolar disorder 5(19) 21 (81) 26
Major depressive disorder 2 (17) 10 (83) 12
Psychotic disorder due 2 (15) 11 (85) 13
to a general medical
condition
Substance-induced 1(14) 6 (86) 7
psychotic disorder
Dementia 0(0) 2 (100) 2
Mental retardation 1(8) 12 (92) 13
Personality disorder 0(0) 1 (100) 1

RPR = rapid plasma reagin; TPHA = T. pallidum haemagglutination test; SD = standard deviation.

absence of barrier protection. However, no statistically significant
association was found between sero-positive syphilis results and
self-reported high-risk sexual behaviour. Such behaviour was the
lowest in the female recently admitted patients (28%), and the
highest in the male recently admitted group (46%), with reported
rates of 40% and 42% in the male and female long-term groups,
respectively. The differences in high-risk sexual behaviour between
groups were not statistically significant.
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Fig. 1. Distribution of gender and length of admission (recent or long-term) in
patients with syphilis (TPHA-positive) and/or HIV.

The co-morbidity of TPHA and HIV sero-positivity is illustrated in
Fig. 1. Significantly, more patients who were diagnosed with syphilis
also had reactive HIV results (Fisher’s Exact test; p=0.012).

Concerning the performance of the RPR test as a diagnostic syphilis
procedure, only 1% of patients had a reactive RPR test, whereas 11.8%
had a sero-positive TPHA result (original figure, prior to estimation
using weighted proportions). The RPR test had a sensitivity of only
0.087 (8.7%) (95% CI 0.05 - 0.13), a specificity of 1 (100%), and no false-
positive results. Compared with the TPHA test, the RPR test performed
poorly, identifying only 2/23 patients who had syphilis. The positive
predictive value of the RPR test was 1 (100%), with a negative predictive
value of 0.891 (89.1%) and an LR- 0of 0.91 (91%).

Discussion

To our knowledge, this is the first syphilis prevalence study in a state
psychiatric hospital in SA. The 11.7% prevalence among psychiatric
patients was lower than that found by other authors, but higher than
anticipated.”* It is unknown whether the prevalence is comparable in
local psychiatric hospitals. The statistical insignificance of the slightly
lower syphilis prevalence in the male long-term group could reflect
the high-risk sexual behaviour that was not statistically significantly
different between the groups. The lack of statistical association between
T. pallidum infection and psychiatric diagnostic profile is consistent
with previous research, reaffirming syphilis as the great mimic of
other psychiatric disorders.”” Concerning the secondary psychiatric
diagnoses, the small number of patients with personality disorders and
mental retardation may have prevented clear patterns from emerging.

Notwithstanding the substantial number of patients who reported
high-risk sexual behaviour, no statistically significant association was
found between such behaviour and sero-positive TPHA results, in
contrast to previous research.” This may be because high-risk sexual
behaviour was self-reported.

We confirmed the well-established co-morbidity of HIV and syphilis
infection. It is important to be aware of the HIV/syphilis co-morbidity
and interaction: syphilis increases the risk of HIV infection and
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facilitates HIV transmission, whereas HIV alters the clinical picture
and progression of the stages of syphilis.

The RPR test had an unacceptably low sensitivity as a syphilis
screening procedure, indicating a low syphilis prevalence of only 1%
(the TPHA test indicated a prevalence of 11.7%). The use of non-
treponemal tests only, as is current practice, would have resulted
in missing positive TPHA results in 21/23 patients in our cohort.
The positive and negative predictive values and LR are difficult to
interpret, given the very low syphilis prevalence associated with the
RPR test. Nevertheless, it is clear that a positive RPR test on its own is
a very poor syphilis screening tool.

This study provided much-needed insight into the sero-prevalence of
syphilis in mentally ill, hospitalised patients in South Africa. Although
research in this field is limited, our findings substantiated previous
recommendations for the routine screening of psychiatric patients for
syphilis.”» We demonstrated that the current practice of screening for
syphilis is clearly inadequate in detecting syphilis exposure in all patients.

Study limitations

Statistical data analysis was limited by the small sample sizes of the four
strata. It is also possible that some TPHA- and HIV-positive patients
represented cases of biological false-positive TPHA,” warranting further
research on the incidence thereof. This should include a combination of
molecular analysis, fluorescent treponemal antibody absorption (FTA-
abs), TPHA measurement at a higher dilution (to counter the effect of
possible hypergammaglobulinaemia), total IgG, and screening for auto-
immune diseases with anti-nuclear factor measurement.

Conclusion

The higher-than-anticipated 11.7% prevalence of syphilis in psychiatric
inpatients at Weskoppies Hospital substantiates recommendations for
routine testing. Both the RPR and TPHA tests should be performed
in parallel, which increases the sensitivity dramatically. A substantial
number of patients may not be diagnosed with syphilis with use of only
the RPR test, as is current practice. Furthermore, taking into account
the alarming prevalence and co-morbidity of HIV and syphilis, all
psychiatric patients admitted should be tested for both diseases.
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