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Objective: To determine the seroreactivity of pregnant women to syphilis in order to justify
the need for routine antenatal syphilis screening.

Methods: A multicenter retrospective analysis of routine antenatal venereal disease research
laboratory (VDRL) test results between 1 September 2010 and 31 August 2012 at three spe-
cialist care hospitals in south-east Nigeria was done. A reactive VDRL result is subjected for
confirmation using Treponema pallidum hemagglutination assay test. Analysis was by Epi Info
2008 version 3.5.1 and Stata/IC version 10.

Results: Adequate records were available regarding 2,156 patients and were thus reviewed.
The mean age of the women was 27.4 years (£3.34), and mean gestational age was 26.4 weeks
(£6.36). Only 15 cases (0.70%) were seropositive to VDRL. Confirmatory 7. pallidum hemag-
glutination assay was positive in 4 of the 15 cases, giving an overall prevalence of 0.19% and
a false-positive rate of 73.3%. There was no significant difference in the prevalence of syphilis
in relation to maternal age and parity (P>0.05).

Conclusion: While the prevalence of syphilis is extremely low in the antenatal care population
at the three specialist care hospitals in south-east Nigeria, false-positive rate is high and preva-
lence did not significantly vary with maternal age or parity. Because syphilis is still a serious
but preventable and curable disease, screening with VDRL alone, without confirmatory tests
may not be justified. Because of the increase in the demand for evidence-based medicine and
litigation encountered in medical practice, we may advocate that confirmatory test for syphilis is
introduced in routine antenatal testing to reduce the problem of false positives. The government
should increase the health budget that will include free routine antenatal testing including the
T pallidum hemagglutination assay.
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Introduction
Antepartal and peripartal transmission of Treponema pallidum, the causative agent
of syphilis, leads to severe consequences for newborns.!? Active syphilis in a preg-
nant woman is a crippling disease and may cause spontaneous abortion, stillbirth, or
congenital syphilis. When the neonate is affected, clinical symptoms may manifest
at birth or develop during childhood. Serological tests for syphilis are therefore often
routinely performed early in pregnancy.’* The seropositive rate among pregnant
women reported in Nigeria over a 40-year period has been put between 0.6% and
2.3%,57 while generally in Africa, the figure is in the range of 3%—18%.%1°

The importance of pregnancy screening for syphilis in a country with limited health
care resources must be weighed against other requirements. Thus, the occurrence of
syphilis during pregnancy, availability of laboratory, and the possibility of treating
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infected women adequately must be considered from a cost—
benefit point of view when deciding whether to include rou-
tine serological screening for syphilis in a national maternal
health care program.

While syphilis during pregnancy in the Western world
today is rare!"!? largely due to effective antenatal screen-
ing, maternal syphilis remains an increasing problem in
many countries of sub-Saharan Africa.3!® Because there is
no national policy for antenatal screening in Nigeria, there
appears to be no consensus among obstetricians in Nigerian
hospitals on the need for routine antenatal screening.'

Most individuals with syphilis are asymptomatic or
have transient lesions, and so serological tests are often the
preferred method for detection.!*!S Simple and cheap rapid
plasma reagin (RPR) or venereal disease research labora-
tory (VDRL) tests that detect cardiolipin antibodies, which
are found in cases of acute or recent syphilis, are used for
screening and diagnosis. However, these tests are not specific
for T" pallidum and are referred to as nonspecific treponemal
tests. They can lead to false-positive diagnoses in pregnant
women and unnecessary treatment.>!*

As a second step, non-treponemal tests should be con-
firmed with tests that can detect Treponema-specific antigens
such as the 7. pallidum hemagglutination assay (TPHA) or
T pallidum particle-agglutination assay.'>'* These specific
tests are not widely available in developing countries because
they are laboratory dependent and require trained personnel,
refrigeration for storage of reagents, and electricity to run
its equipment.'3>-'5 Test results are only available days or
weeks later, and specimens could be lost in the process of
transportation. Furthermore, some patients may not return
for or get their results in time for treatment. This may lead to
adverse clinical outcomes, continued transmission of infec-
tion, and waste of health care resources.!*!*

In Nigeria, the financial resources spent in doing the
routine VDRL may be extended for the determination of
hepatitis B surface antigen and hepatitis C antibody, which
are not yet routine investigations in Nigerian hospitals.
Again, the major objective of the National Health Insurance
Scheme in Nigeria is to protect families from the financial
hardship of large medical bills, the Nigeria national health
care budget is less than 12.5% of the total budget and routine
antenatal testing is not free and health insurance coverage is
poor, because up to 95% of the population who are in need
of financial risk protection against ill-health are yet to be
covered by the scheme.!®!”

Although, there have been previous studies in Nigeria that
have questioned the continuation of antenatal VDRL test, all

of which are more than a decade old, none is multicenter in
design.'®!” Expectedly, a lot may have changed in the pattern
of transmission. Therefore, the aim of this cross-sectional
study was to determine the seroreactivity of pregnant women
to syphilis in three south-east Nigerian specialist care hospi-
tals in order to justify the need for routine antenatal syphilis
screening in Nigeria.

Methods

This is a two-year retrospective analysis of VDRL results
of pregnant women who attended the antenatal clinic of
Nnamdi Azikiwe University Teaching Hospital, Nnewi;
Chimex Specialist Hospital, Nnewi; and Imo State Uni-
versity Teaching Hospital, Orlu, all in south-east Nigeria
from September 2010 to August 2012. Nnamdi Azikiwe
University Teaching Hospital and Imo State University
Teaching Hospital are tertiary hospitals, while Chimex Spe-
cialist Hospital is a private secondary health care facility.
Booking registers and VDRL registers were obtained from
the medical records department and the hospital laboratory.
All antenatal attendees who had VDRL serology test for
syphilis were analyzed.

Data were collected by means of a prepared proforma.
These data included selected demographic and obstetrics
information. Information on the result for screening for
syphilis was also extracted including confirmatory test
and treatment given. Women with incomplete data were
excluded from the study. Ethical clearance was obtained
from the research ethics committee of Nnamdi Azikiwe
University Teaching Hospital institutional ethical review
committee. Permission was sought from the management
of the hospitals.

All serum samples, test antigens, and control samples
were brought to room temperature (26°C) and tested using
the VDRL test kit (Fich-Tech Diagnostics Inc, Chino, CA,
USA). The TPHA test was used as a confirmatory test for
all positive VDRL sera.

Data were summarized as means =+ standard deviation,
percentages, and mode. Data entry and analysis was done
using Epi Info 2008 (version 3.5.1; Epi Info, Centers for
Disease Control and Prevention, Atlanta, GA, USA) and
Stata/IC software version 10. Comparative analysis was per-
formed using Student’s #-test and/or chi-square test where
applicable. A P-value <0.05 was taken as significant.

Results
During the study period, 2,156 of 2,167 (99.5%) women
had adequate records and were subsequently reviewed.
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Patients were included when the newly registered pregnant
women attended the antenatal clinics of Nnamdi Azikiwe
University Teaching Hospital, Nnewi; Chimex Specialist
Hospital, Nnewi; and Imo State University Teaching Hospital,
Orlu, all in south-east Nigeria between September 2010 and
August 2012 were studied.

All of the 2,156 women underwent VDRL screening.
The age range was 20—47 years (mean age of the women
was 27.4%3.34 years), and the modal parity was 0. Up to
941 (43.6%) patients were nulliparous and 1,215 (56.4%)
Were parous.

However, 773 (35.9%) were screened in the first trimes-
ter, 1,246 (57.8%) in the second trimester, and 137 (6.3%)
in the third trimester (Table 1). The mean gestational age at
screening was 23.446.36 weeks, and the majority of women
(93.7%) registered for their pregnancies within the first and
second trimesters of pregnancy.

Only 15 cases (0.70%) were seropositive for the
syphilis antibody (positive VDRL). Confirmatory TPHA
were positive (active syphilis) in 4 of the 15 cases, giving
an overall prevalence of 0.19% (Table 2). In all, 73.33%
(11/15) of all VDRL-positive women corresponding to
0.51% of all women used in the study were biological
false positives. The relationship between maternal age and
parity of the patients with the seroreactivity of syphilis is
shown in Table 3. There was no significant difference in
the prevalence of syphilis in relation to maternal age and
parity (P>0.05).

Of the women with active syphilis, one was in the first
trimester and two each in the second trimester and third
trimester. They all received a single-dose intramuscular injec-
tion of benzathine penicillin 2.4 MU except one woman, who
received erythromycin.

Table | Parameters of pregnant women attending antenatal
clinics of three specialist care hospitals in south-east Nigeria

Table 2 The seroprevalence of syphilis in 2,156 pregnant women
at the antenatal clinics of three specialist care hospitals in south-

east Nigeria

Facility VDRL TPHA TPHA
positive (%) positive (%) negative (%)

NAUTH (849 patients) 8 (0.94) 1(0.12) 7 (0.82)

CHIMEX (458 patients) | (0.22) 0 (0.00) 1 (0.22)

IMSUTH (849 patients) 6 (0.70) 3(0.35) 3(0.35)

Total (2,156 patients) 15 (0.70) 4(0.19) Il (0.51)

Abbreviations: CHIMEX, Chimex Specialist Hospital, Nnewi; IMSUTH, Imo State
University Teaching Hospital, Orlu; NAUTH, Nnamdi Azikiwe University Teaching
Hospital, Nnewi; TPHA, Treponema pallidum hemagglutination assay; VDRL, venereal
disease research laboratory.

Discussion

The consequences of syphilis in the mother and fetus during
pregnancy are considerable, but preventable. Syphilis is a
public health problem that can lead to serious consequences
for the newborns when not diagnosed or when undertreated.
Serological screening must be offered at the first prenatal
visit as recommended by Global Elimination of Congenital
Syphilis.'* Ideally, this screening should be done during the
first trimester or at the first antenatal visit of the woman
and subsequently early in the third trimester, even in low-
prevalence populations.?

The seroprevalence of syphilis as measured by VDRL
in this study was 0.70%; however, 73.33% of these were
biological false positives. The true seroprevalence, there-
fore, was 0.19%. This figure is lower than the range of
0.6%—2.3% reported over a 40-year period in Nigeria®”’ and
in other African countries.®!° This is higher than the preva-
lence of 0.05% reported in Maiduguri’ (northern Nigeria).
This implies that the prevalence of syphilis in Nigeria has
been on the decline. Similarly, the results of previous study
in Enugu on VDRL screening in pregnancy by Ikeme and
Okeke?! strongly showed a continuing very low prevalence
rate of syphilis. Nevertheless, they still supported continued
screening of pregnant women in spite of this low prevalence

)

NAUTH CHIMEX [MSUTH Totals (%) rate, because this will eradicate the effects of undiagnosed
No of women 849 458 849 2,156
Age (years) 1845 2043 19-47 1847
Mean age 298+4.1 263190 277462 274433 Table 3 Relationship between age and parity with the serore-
(year *) activity of syphilis
Parity
Nulliparous 368 262 311 941 (43.6%) Variable No of Age Mean age t-test P-value
Parous 8ll 196 538 1,215 (56.4%)  (age) women (years) (years)
Trimester Seronegative 2,152 1847 272438 —-1.3152 0.189
First 279 191 303 773 (35.9%) Seropositive 4 25-46  29.7+2.1
Second 521 233 492 1,246 (57.8%)  Variable  No of Noof  Chi- P-value
Third 49 34 54 137 (6.3%) (parity) nulliparous parous square
Abbreviations: CHIMEX, Chimex Specialist Hospital, Nnewi; IMSUTH, Imo State Seronegative 940 1212 1.1387 0413
University Teaching Hospital, Orlu; NAUTH, Nnamdi Azikiwe University Teaching L.

; ) Seropositive | 3

Hospital, Nnewi.
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and untreated syphilis. The low prevalence found in this study
may be attributed to less risky sexual behavior in the study
group. Interventions to control sexually transmitted infections
including introduction of syndromic management of sexually
transmitted infection and ease of use of antibiotics may have
also contributed to this very low prevalence.?

Surprisingly, in a study by Adeleke et al** on the sero-
prevalence of malaria, hepatitis B, and syphilis co-triple
infections among pregnant women in Osogbo, south-west
Nigeria, none of the participants was positive for syphilis.
Although, according to the Federal Ministry of Health,? the
national prevalence for syphilis among Nigerian pregnant
women was estimated as 0.3%, Adeleke et al*® concluded
that the zero prevalence of syphilis recorded in their study
may indicate extremely low cases of the infection at the
study area.

Another noteworthy finding of our data set was that the
seroreactivity of syphilis does not vary with the age and parity
of the patients (P>0.05). Although this observation needs
to be validated using a larger cohort of patients, this finding
was similar to that of Adeleke et al* in Osogbo, Nigeria. It
was also corroborated by a previous study by Mbamara and
Obiechina® in Onitsha, Nigeria. However, in patients suffer-
ing from HIV, lyme disease, pneumonia, and systemic lupus
erythematosus, the VDRL test mostly gives a false-positive
result.?® The high prevalence of HIV/AIDS in our environ-
ment may explain the high prevalence of false-positive VDRL
test results (>70%) in our data set. Being a screening test,
false-positive VDRL rates may discourage its use as a routine
test assisting in antenatal care; it can make patients select a
better evaluation of syphilis. VDRL as a screening test can be
used as an initial test for at risk patients so that those positive
to VDRL will undergo confirmatory test.

Thus, the VDRL test will help to detect that the person
has been infected and not to specifically rule out the current
infection. Some authors have hitherto advised a reappraisal
of the practice of routine antenatal screening for syphilis
having demonstrated low seroprevalence in their antenatal
population.?’ They questioned the cost-effectiveness of this
practice given its low yield.?”” Nevertheless, the VDRL test
is cheap to perform but its use of microscopic reading com-
pels an exact laboratory technique. As was used in the pres-
ent study, the TPHA test may be a good option for qualified
laboratories in the developing countries when a confirmatory
test is needed.?®

Majority (93.6%) of women in this study booked at the
first or second trimesters of pregnancy. This implies that
early screening and treatment of positive confirmed cases

will be effective. This suggests that most women book
at a time when the effect of syphilis on the fetus would
not have occurred bearing in mind that late detection of
syphilis would have little effect on the overall outcome of
the pregnancy. Early booking and screening is essential in
preventing congenital syphilis. A community-based approach
with continuous adequate screening and treatment would
be indispensable. Thus, another argument to support the
antenatal practice of screening for syphilis is that syphilis
is capable of re-emerging in populations extremely rapidly
when prevention efforts decline or collapse.?’?

However, could it be that the low rates of syphilis in our
environment are due to early diagnosis and treatment based
on cheaper and comprehensive screening? The fact of low
prevalence of syphilis among the subjects in the three hospi-
tals studied may not be strong enough to justify discontinu-
ation of routine VDRL test among pregnant women.

The context that lots of resources are wasted in unnecessary
treatment due to absence of an acceptable confirmatory test
for syphilis and the very high false-positive result in VDRL
testing may not justify discontinuation either. A previous study
on VDRL screening in Nigeria by Mbamara and Obiechina®
argued that as far as the treatment of syphilis is effective, safe,
and cost-effective as well as that there is no way to predict
those that will be confirmed and the test is both expensive
and not readily available, the approach of treating patients
based only on VDRL-positive result is noble. Mbamara and
Obiechina® in their report supported that such treatment will
reduce the risk of loss to follow-up on the premise of disincli-
nation to travel long distance in order to obtain a confirmatory
test, especially those who could not afford the cost of both the
confirmatory test and treatment. They also posited that ben-
zathine penicillin is effective and safe throughout pregnancy
and that it should be liberally used.”

On the contrary, because of the increase in the demand for
evidence-based medicine and increase in litigation encoun-
tered in medical practice, we may advocate that confirmatory
test for syphilis is introduced in routine antenatal testing to
reduce the problem of false positives.?? The adverse effect
of the use of benzathine penicillin has been reported. Such
adverse effects are of special interest to health care adminis-
trators and World Health Organization.* The best prevention
against such an increase in avoidable adverse effects of peni-
cillins is the restriction of the unnecessary use of penicillin.
Additionally, the argument may be put differently. The body
does not always produce antibodies specifically in response
to the syphilis bacteria. So, this screening test is not always
ideal. The operative risks and economic involvement when
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added may push up arguments against routine VDRL or R
1. Frickmann H, Schwarz NG, Girmann M, et al. Serological survey of

rapid plasma reagin testing in antenatal women. The risks
involved in phlobotomy, exposure to blood-borne infections
and other hazards are some of these operative risks. The total
cost of routine VDRL screening of all antenatal patients may
constitute a big burden to the health insurance where there
is only about 5% coverage among the general population by
the National Health Insurance Scheme. !¢’

Limitations of the present analysis also need to be
addressed. A main weakness is that despite the multisite
design of the study, it is retrospective in nature and therefore
some data would have been missed. Although this study is
multicenter in design, our study did not claim to represent all
the hospitals in south-east Nigeria. The selected hospitals a
federal, a state, and a private hospital may not be true represen-
tatives of the health facilities in the state or the nation and so
generalizations cannot be made based on findings from these
three sites alone. There can be clusters of this disease in some
places due to some public health peculiarities in such places.

Conclusion

In conclusion, while the prevalence of syphilis is extremely
low in the antenatal care population at the three specialist
care hospitals in south-east Nigeria, false-positive rate is high
and prevalence did not significantly vary with maternal age
or parity. Because syphilis is still a serious but preventable
and curable disease, screening with VDRL alone without
confirmatory tests may not be justified. Because of the
increase in the demand for evidence-based medicine and
litigation encountered in medical practice, we may advocate
that confirmatory test for syphilis is introduced in routine
antenatal testing to reduce the problem of false positives.
The government should increase the health budget to include
free routine antenatal testing, including TPHA, rather than
recommend the rechanneling of resources meant for the
screening and treatment of syphilis to other diseases, such
as hepatitis B and C, considered more important.
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