& frontiers | Frontiers in

@ Check for updates

OPEN ACCESS

EDITED BY
Nilanjan Lodh,
Marquette University, United States

REVIEWED BY
Aldemir Branco de Oliveira Filho,

Federal University of Para, Brazil

William Evan Secor,

Centers for Disease Control and Prevention
(CDC), United States

*CORRESPONDENCE
Solrun Sefteland
solrunsoe@gmail.com

RECEIVED 31 January 2024
ACCEPTED 19 March 2024
PUBLISHED 09 April 2024

CITATION

Sefteland S, Sebitloane M,
Galappaththi-Arachchige HN, Kleppa E,
Holmen S, Pillay P, Ndhlovu PD, Taylor M,
Vennervald BJ, Naidoo S, Staff AC, Makua M,
Gundersen SG and Kjetland EF (2024)
Diagnosis of female genital schistosomiasis
and other genital infections in young
South African women: challenges in

the syndromic approach.

Front. Trop. Dis 5:1379526.

doi: 10.3389/fitd.2024.1379526

COPYRIGHT

© 2024 Softeland, Sebitloane, Galappaththi-
Arachchige, Kleppa, Holmen, Pillay, Ndhlovu,
Taylor, Vennervald, Naidoo, Staff, Makua,
Gundersen and Kjetland. This is an open-
access article distributed under the terms of
the Creative Commons Attribution License

(CC BY). The use, distribution or reproduction

in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication
in this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does hot comply with these terms.

Frontiers in Tropical Diseases

TvPE Original Research
PUBLISHED 09 April 2024
Dol 10.3389/fitd.2024.1379526

Diagnosis of female genital
schistosomiasis and other genital
infections in young South African
women: challenges in the
syndromic approach

Solrun Safteland****, Motshedisi Sebitloane?,

Hashini Nilushika Galappaththi-Arachchige™?, Elisabeth Kleppa?,
Sigve Holmen®, Pavitra Pillay®, Patrica Doris Ndhlovu’,

Myra Taylor?®, Birgitte Jyding Vennervald®, Saloshni Naidoo?,
Anne Cathrine Staff*'°, Manala Makua'*?,

Svein Gunnar Gundersen™ and Eyrun Floerecke Kjetland**®

YInstitute of Clinical Medicine, University of Oslo, Oslo, Norway, ?Department of Infectious Diseases
Ullevaal, Norwegian Centre for Imported and Tropical Diseases, Oslo University Hospital,

Oslo, Norway, *Department of Global Health, Oslo University Hospital, Oslo, Norway, Discipline of
Gynecology at Nelson Mandela School of Medicine, University KwaZulu-Natal, Durban, South Africa,
SHolmen Innovative Solutions AS, Hauge i Dalane, Norway, °Department of Biomedical and Clinical
Technology, Faculty of Health Sciences, Durban University of Technology, Durban, South Africa,
’Centre for Bilharzia and Tropical Health Research (CBTHR), Shelly Beach, South Africa, 2Discipline of
Public Health Medicine, University of KwaZulu-Natal, Durban, South Africa, °Section for Parasitology
and Aquatic Pathobiology, Faculty of Health and Medical Sciences, University of Copenhagen,
Copenhagen, Denmark, °Division of Obstetrics and Gynecology, Oslo University Hospital,

Oslo, Norway, *National Department of Health, Pretoria, South Africa, *2University of Pretoria,
Pretoria, South Africa, *Department of Global Development and Planning, University of Agder,
Kristiansand, Norway

Introduction: Female genital schistosomiasis is a common but neglected
disease, which results in symptoms similar to sexually transmitted infections in
Schistosoma haematobium-endemic areas of Africa and Middle East. In primary
healthcare of low-income countries, healthcare professionals use syndromic
management protocols for guidance when treating symptoms of genital
infection, due to lack of laboratory resources. These protocols do not include
treatment for female genital schistosomiasis, despite the overlap of symptoms.
Women are at risk of not receiving the appropriate treatment. The aim of this
study was to investigate challenges and missed opportunities when using
syndromic management protocols for sexually transmitted infections in female
genital schistosomiasis-endemic areas.

Methods: This is a secondary analysis of data from a large cross-sectional
prevalence study conducted in 2011 in KwaZulu-Natal, South Africa. Young
women in schistosomiasis-endemic areas were asked about genital symptoms
and underwent laboratory testing and gynecological examinations to look for
common genital infections including female genital schistosomiasis. We used the
current South African syndromic management protocols as the basis and
analyzed the associations between the reported genital symptoms and the
differential diagnoses with logistic regression.
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Results: By use of the syndromic approach the conditions gonorrhea,
trichomoniasis and herpes could be identified. The symptom “lower abdominal
pain” was significantly associated with documented female genital
schistosomiasis. However, the same association was not found with gonorrhea
or chlamydia. We found no significant association between reported vaginal
discharge syndrome and female genital schistosomiasis or between genital ulcer
syndrome and female genital schistosomiasis.

Discussion: Female genital schistosomiasis frequently co-exists with, and mimics
other genital infections in rural areas of Sub-Saharan Africa. The management
protocols in schistosomiasis endemic countries should include advice on how to
diagnose and manage this chronic, waterborne genital condition. There is an
urgent need to upscale laboratory and diagnostic resources in low-and middle-
income countries and specifically schistosomiasis-endemic areas, to diagnose
these common genital infections more accurately and to treat affected
women accordingly.

KEYWORDS

female genital schistosomiasis, genital infections, sexually transmitted infections,
syndromic management protocols, schistosomiasis, praziquantel, neglected tropical
diseases, low-and middle-income countries

1 Introduction

Female genital schistosomiasis (FGS) has remained a neglected
entity since its discovery at the end of the 19th century (1). Despite
an accelerating amount of evidence since the 1990s, healthcare
professionals in endemic countries are generally not aware of the
condition (2). Urinary schistosomiasis affects girls and women
living in rural areas with infested water bodies, where as many as
30%-70% might have genital manifestations (3-6). The UNAIDS
(2021) estimates that approximately 56 million girls and women live
with genital schistosomiasis (7, 8). The parasite and their eggs reside
in blood vessels in all parts of the female reproductive tract, and egg
deposition may lead to long-lasting inflammatory reactions in the
different tissues (9). For this reason, infection with Schistosoma
haematobium can lead to a broad variety of gynecological
symptoms, such as foul-smelling discharge, blood spotting, lower
abdominal pain (LAP), genital ulcer, dyspareunia, and postcoital
bleeding (9). In the long term, the damage caused by egg deposition
may lead to a higher risk of infertility, ectopic pregnancies, and
abortion (10-12). Importantly, individuals who have moved away
from endemic areas may experience symptoms and complications

Abbreviations: CAA, Circulating anodic antigen; FGS, Female genital
schistosomiasis; GUS, Genital ulcer syndrome; HPV, Human papilloma virus;
LCR, Ligase chain reaction; LAP, Lower abdominal pain; PCR, Polymerase chain
reaction; S. haematobium, Schistosoma haematobium; STIs, Sexually transmitted

infections; VDS, Vaginal discharge syndrome; WHO, World Health Organization.

Frontiers in Tropical Diseases

many years after exposure, since water contact in childhood may
result in chronic disease (13).

In low-resource settings, the World Health Organization (WHO)
recommends that syndromic management protocols are used to
determine management of genital symptoms and treatment of
sexually transmitted infections (STIs) (14). The rationale is to
reduce suffering, transmission, and complications when laboratory
services are scarce, and patients may not have the possibility, time, or
resources to return to a clinic for laboratory result-based treatment
(14, 15). According to the WHO, research has previously shown that
the syndromic management protocols are cost-effective (14-16).
However, subsequent investigations have tempered the enthusiasm
from the early years, showing low diagnostic accuracy and thereby a
need to upscale laboratory diagnostics in low-resource healthcare
settings (17, 18). The nature of syndromic management protocols
may be outdated in light of changing disease profiles and emerging
infections. Moreover, the present syndromic approach does not
include FGS as a cause of genital illness. The WHO continues to
advise healthcare authorities to implement syndromic management
when there are no other options; hence, many countries use this as
their local guidelines for the management of STIs (14). As a result,
women in low-resource primary healthcare settings are treated
syndromically, at the point of care, often without a gynecological
examination or laboratory tests.

In South Africa, the “Standard Treatment Guidelines and
Essential Medicines List for South Africa, Primary Health care level”
(19) is used by primary healthcare professionals. Very often, these are
nurses who diagnose and prescribe accordingly. If a woman presents
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with vaginal discharge at a low-resource primary healthcare clinic, the
current guidelines recommend giving her ceftriaxone, azithromycin,
and metronidazole to treat three diseases simultaneously, namely,
gonorrhea, chlamydia, and trichomoniasis (14, 19). However, in areas
endemic for S. haematobium, these symptoms may be caused by FGS
(20, 21). Therefore, women are at risk of not receiving the appropriate
treatment as per the current management protocols.

The aim of this paper was to investigate possible symptoms of
FGS in relation to the current syndromic management protocol,
using data from a previous project where FGS was diagnosed
alongside other genital infections (22).

2 Methods
2.1 Study areas

The data were gathered in 2011-2013 by our group, in the districts of
Ilembe, uThungulu, and Ugu in KwaZulu-Natal, South Africa (22, 23).

2.2 Study populations

In schistosomiasis-endemic areas of KwaZulu-Natal, school-
going adolescents and young women were recruited for
examinations, as described previously (22). Virgins, pregnant
women, and seriously ill women were excluded.

2.3 Study design

From the results of a cross-sectional study, diagnostic data were
analyzed with the focus on syndromic diagnosis of genital symptoms.
Syndromic management guidelines from the WHO (14) and South
Africa (19) were used for defining the syndromic approach.

After consent procedures, all participants underwent a detailed
questionnaire in the local language. In addition to age, history of
contact with possible schistosomiasis-infested water bodies, recent
sexual contact, and general health issues such as HIV, the participants
were asked about genital symptoms such as history of discharge,
genital ulcers, Lower Abdominal Pain (LAP), and dyspareunia.
Owing to the chronic nature of FGS lesions, the participants were
asked whether they had experienced these symptoms the last week or
sometime before. Consenting participants underwent gynecological
examination and laboratory analyses for the common genital
infections including S. haematobium (24).

2.4 Ethics

Ethical approvals were given by the Biomedical Research Ethics
Committee (BREC), University of Kwa-Zulu-Natal, South Africa
(Ref BF09/07); the Department of Health, Pietermaritzburg, South
Africa (Ref HRKMO010-08); and the Regional Committees for
Medical and Health Research Ethics (REC), Southeast Norway
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(Ref 469-07066a1.2007.535, renewed in 2011). All participants
signed a consent form that had been thoroughly explained by a
trained research assistant fluent in the local language. The
gynecological examination was carried out by female doctors
only, following a thorough explanation of the procedure before
the participants entered the examination room. Girls and women
who had been subject to abuse or had a current disease were offered
counseling or were referred for further follow-up, if they wished.

2.5 Laboratory analysis

Urine samples were collected from all participants, centrifuged,
and examined with a light microscope for S. haematobium ova (22,
23). As has been reported previously, cervicovaginal samples were
collected and analyzed for Chlamydia trachomatis, Neisseria
gonorrhoeae [ligase chain reaction (LCR)], and Trichomonas
vaginalis [polymerase chain reaction (PCR)] (22, 24). A
subsample of the participants was tested for Herpes simplex virus
type 2 using ELISA, and high-risk human papillomavirus (HPV) by
PCR. Bacterial vaginosis was diagnosed using Nugent’s criteria.
Candidiasis was diagnosed by Gram stain under a light microscope.
HIV and Treponema pallidum serology were done in all consenting
participants. For further details regarding laboratory analysis, see
previously published material (22, 24).

2.6 Gynecological examination and the
diagnosis of female genital schistosomiasis

After a visual inspection of the vulva and cervix, the physician did
a colposcopic examination of the cervix and the vaginal walls, as has
been reported previously (25). The findings were documented using
conventional stationary colposcopes, either an Olympus OCS 500
colposcope with a mounted Olympus E 420 10-megapixel single-lens
reflex device (Olympus, Tokyo, Japan) or a Leisegang colposcope
(Leisegang, Berlin, Germany) with a Canon EOS 40D 10-megapixel
single-lens reflex device (Canon, Tokyo, Japan). Papanicolaou (Pap)
smears were taken. Lesions suspicious of FGS were categorized as
recommended by the WHO Pocket Atlas for Female Genital
Schistosomiasis (Figure 1) (1): grainy sandy patches, (2)
homogeneous yellow sandy patches, (3) rubbery papules, and (4)
abnormal blood vessels (2, 21, 26). To date, no single laboratory
analysis has been found to be accurate enough to diagnose FGS (10,
20, 22). The current consensus for FGS diagnosis during research is
visual inspection by colposcopy confirmed by one positive laboratory
test for schistosomiasis (21, 27). In the present analyses, the visual
diagnosis was confirmed by either urine microscopy, circulating
anodic antigen (CAA), or PCR from a genital or urinary specimen.

2.7 Syndromic approach

Using “Standard Treatment Guidelines and Essential
Medicines List for South Africa, Primary Health care level” (19)

frontiersin.org


https://doi.org/10.3389/fitd.2024.1379526
https://www.frontiersin.org/journals/tropical-diseases
https://www.frontiersin.org

Softeland et al.

RUBBERY PAPULES

| GRAINY SANDY PATCH

FIGURE 1
The four different lesions of female genital schistosomiasis.

as a basis, we focused on the symptoms that constitute vaginal
discharge syndrome (VDS), Lower Abdominal Pain (LAP), and
genital ulcer syndrome (GUS). These symptoms were previously
found to be associated with FGS (9, 10, 28, 29). As per the
standard treatment guidelines, we categorized the women as
“sexually active in the last 3 months” and “not sexually active in
the last 3 months”.

VDS: We included only those who reported smelly and/or
abnormal discharge color in the preceding week. Although
patients with FGS might experience genital symptoms over time,
these were healthy volunteers and we wished to reduce the risk of
recall bias.

LAP: We included women reporting LAP in the preceding
week but excluded cases reporting being on the first day
of menstruation.

GUS: We included women reporting GUS in the preceding week.
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2.8 Statistical analysis

IBM SPSS Statistics Version: 28.0.0.0 (190) was used for the
statistical analysis. After running chi-square tests with all the
different genital symptoms against the different diagnoses, we did
logistic regression with the syndromes—VDS, LAP, and GUS—as
dependent variables, and the confirmed diagnoses—C. trachomatis,
N. gonorrhoeae, T. vaginalis, bacterial vaginosis, candidiasis, Herpes
simplex 2, T. pallidum, and FGS—as independent variables. We
adjusted for age and calculated the odds ratios (ORs) with 95%
confidence intervals.

3 Results

A total of 2,388 women aged 16-34 years were included (see
Table 1 for the characteristics of the participants). Sixty percent
reported having current freshwater contact and over 90% reported
freshwater contact at some time in their life. The majority of the
participants reported being sexually active in the last 3 months, but
only one-third used condoms in the preceding week. Most knew
what an STI is and 1 in 10 had been treated for one. Seven percent
said they had been forced to have sex.

Table 2 shows the genital ailments found in this group of young
women. Because of financial and practical constraints, not all
participants were tested for all diseases. Overall, 81.1% tested positive
for one STI or more. Among the sexually active, the rate was 83%, and
in the sexually non-active group, it was 76.4%. Of specific interest,
gonorrhea was found in 7.8% of the reportedly non-sexually active
women. In addition, 23.6% of these were found to have C. trachomatis

TABLE 1 General characteristics of 2,388 female study participants
from three districts in South Africa.

Age range 16-34 years
Median age 18 years
Age at sexual debut, mean 16.5 years

(SD 1.53)

% N
Fresh water contact currently 59.3% 1,416/2,387
Fresh water contact any time 93.4% 2,229/2,387
Sexually active last 3 months 80.4% 1,921/2,388
Used a condom last week 24.3% 567/2,237
Knows what a sexually transmitted 70.9% 1,641/2,316
disease is
Treated for a sexually transmitted disease 10% 227/2,261
once before
Treated for a sexually transmitted disease 3% 67/2,261
twice or more
Forced to have sex 6.9% 154/2,223

“Some participants did not answer all questions in the questionnaire.
For further details on sociological factors and other reproductive health issues, see
Galappaththi-Arachchige et al. (23).
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TABLE 2 Genital ailments in study participants (n = 2,388%).

Percent Disease/

Those tested

One sexually transmitted infection or 81.8% 1,181/1,444
more

HIV positive 20.5% 464/2,266
High-risk human papillomavirus (HPV) 24.6% 301/1,223
(polymerase chain reaction)

Herpes simplex 2 (serology) 29.1% 463/1,592
Treponema pallidum (serology) 1.9% 42/2,242
Chlamydia trachomatis (ligase 24.8% 445/1,791
chain reaction)

Neisseria gonorrhoeae (ligase 10.9% 196/1,791
chain reaction)

Trichomoniasis vaginalis (polymerase 18.2% 339/1,860
chain reaction)

Bacterial vaginosis (Nugent’s criteria) 61.6% 1,065/1,728
Candidiasis (microscopy) 9.0% 156/1,726
Urinary schistosomiasis (microscopy) 20.4% 410/2,006
Female genital schistosomiasis © 12.5% 156/1,251

“Owing to financial and practical constraints, all participants were not tested for all diseases.
“Herpes simplex virus 2, Treponema pallidum, high-risk HPV, Chlamydia trachomatis,
Neisseria gonorrhoeae, and/or Trichomonas vaginalis.

“Female genital schistosomiasis by colposcopic examination, confirmed with one lab test
[urine microscopy, circulating anodic antigen (CAA) from serum, or polymerase chain
reaction (PCR) from genital specimen]. Because of financial constraints, not all of the
participants underwent a confirmatory lab test for schistosomiasis. Most of the participants
gave a urine sample (2,006/2,388), 248/2,388 were analyzed for CAA, and 651/2,388 were
analyzed for PCR from cervical lavage.

and 17.6% had T. vaginalis. Urinary schistosomiasis was found in one
in five and FGS was diagnosed in 12.5% of the study population.

3.1 Vaginal discharge syndrome

Table 3 shows a significant association between infection with
N. gonorrhoeae and self-reported symptoms qualifying for a
diagnosis of VDS. There is association with T. vaginalis. There
was no statistically significant difference in the rates of reported
vaginal discharge between women with and without FGS. More
than 20% of those with a positive chlamydia test did not report
vaginal discharge and would not have received the right treatment
according to existing management protocols.

3.2 Lower abdominal pain

As shown in Table 4, there was a significant association between
reported LAP and FGS, OR 1.54 (1.03-2.29), p = 0.035. However, in
this population, there was no significant association between
chlamydia or gonorrhea and the symptom “lower abdominal pain”.
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3.3 Genital ulcer syndrome

Table 5 shows that the management protocols are well suited to
indicate infection with Herpes simplex 2 in this study, OR 2.73
(1.71-4.35), p < 0.001. There was, however, no significant
association between the symptom “genital ulcer” and infection
with T. pallidum or FGS.

4 Discussion

The currently used clinical management protocols do not
include any advice to healthcare workers about FGS. Like
previous studies, we found that FGS may mimic and frequently
co-exists with other genital infections (20, 24). We found FGS to be
as prevalent as other well-known genital diseases in our relatively
large study from rural South Africa, and there is reason to believe
that this could hold true in many regions of Sub-Saharan Africa (8,
24,30, 31). The chronic inflammation resulting from FGS may lead
to an increased susceptibility to other infections, as seems to be the
case for HIV transmission; women with FGS have a two- to
threefold risk of having HIV (32-34). More longitudinal research
is needed to investigate the association between HPV and FGS (10,
35). Girls and women with FGS are currently not being managed
and are not receiving treatment for at least one or possibly several of
their genital infections.

Our study on healthy volunteers identified an association
between LAP and FGS. However, we did not find LAP to be
associated with C. trachomatis and N. gonorrhoeae in our
material. A plausible explanation could be that the chronic
inflammation from S. haematobium leads to diffuse low-grade
abdominal pain, while chlamydia and gonorrhea rarely result in
abdominal pain until the infection has developed into more
advanced pelvic inflammatory disease (PID) and acute illness
(36). Surprisingly, we did not identify a significant association
between VDS and FGS. In our analysis, we included only the
women reporting vaginal discharge the last week, with the
purpose of adapting the analysis to the management protocols
and to avoid recall bias. Women with FGS may experience
symptoms over months and years; hence, we may have missed
some cases with this approach. Another possible explanation for
this finding could be that the affected women may have adapted to
the inflammatory response in their genitals and perceive their
discharge as normal (5).

A remarkable finding is that these women who were invited
from randomly selected schools for investigation in an FGS study
had such a high level of genital symptoms and ailments. Even
though many of them had health complaints, they had not sought
treatment. Our analyses indicate that had they come for treatment,
a symptom-focused protocol would not properly differentiate those
with treatable causative agents from those without, nor would
symptoms resulting from the chronic condition FGS have
been recognized.
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TABLE 3 Associations between vaginal discharge syndrome (VDS) and discharge-generating infections (n = 2,3887).

Etiology Vaginal \[e) OR, bivariate p-value OR, age- p-value
discharge vaginal analysis (bivariate analysis) adjusted (age adjusted)
syndrome discharge (95% ClI) (95% Cl)

Female genital 11.3% (42/371) 13.2% (69/523) 0.84 (0.56-1.26) 0.40 0.84 (0.56-1.27) 0.41

schistosomiasis

Chlamydia 27.2% (151/555) 22.9% (166/725) 1.26 (0.98-1.62) 0.077 1.26 (0.98-1.63)  0.076

trachomatis

(ligase

chain reaction)

Neisseria 12.1% (67/555) 7.3% (53/725) 1.74 (1.19-2.54) 0.004 1.74 (1.19-2.54) 0.004

gonorrhoeae

(ligase

chain reaction)

Trichomonas 21.3% (122/573) 16.5% (124/753) 1.37 (1.040-1.81) 0.026 1.37 0.025

vaginalis (1.041-1.81)

(polymerase

chain reaction)

Bacterial vaginosis 59.7% (308/516) 64.2% (458/713) 0.82 (0.65-1.041) 0.11 0.82 0.10

(Nugents criteria) (0.65-1.040)

Candidiasis 9.9% (51/516) 8.8% (63/712) 1.13 (0.77-1.67) 0.54 1.13 (0.77-1.66) 0.54

(microscopy)

“Owing to financial and practical constraints, all participants were not tested for all diseases.

PFemale genital schistosomiasis by colposcopic examination, confirmed with one lab test [urine microscopy, circulating anodic antigen (CAA) from serum, or polymerase chain reaction (PCR)
from genital specimen]. Because of financial constraints, not all of the participants underwent a confirmatory lab test for schistosomiasis. Most of the participants gave a urine sample (2,006/
2,388), 248/2,388 were analyzed for CAA, and 651/2,388 were analyzed for PCR from cervical lavage. All laboratory diagnoses were significantly associated with FGS, p < 0.05.

The question about being sexually active in the last 3 months or
not decides the treatment plan in syndromic management of STIs.
In our data, we found a high prevalence of gonococcal infection also
among the “sexually non-active” participants. Questions about
sexual behavior could be a sensitive issue when young women
meet healthcare professionals (37). However, previous studies have
shown that even gonococcal infections may persist more than 90
days after exposure (38). Our study indicates that there are
challenges with categorizing women as “not sexually active” when
it comes to treatment for genital infections. Furthermore, FGS is not
a sexually transmitted disease and must be considered equally in
both sexually active and non-active groups.

Our analysis confirms that the syndromic approach is highly
inaccurate as a diagnostic tool to identify FGS, and likely leads to
incorrect treatment of STIs, as has been shown before (39).

4.1 Limitations

The most important limitation of our study is that the
participants were recruited as healthy volunteers, not as patients
contacting a clinic due to genital issues. Hence, they do not
necessarily represent the patients attending a primary healthcare
clinic, which the management protocol is intended for.

TABLE 4 Associations between lower abdominal pain (LAP) and relevant infections (n = 2,388?).

No lower
abdominal

Lower
abdominal

Etiology

OR, bivariate
analysis (95% ClI)

pain® pain

Female genital 16.6% (53/320) 11.6% (61/526) 1.51 (1.02-2.53)

schistosomiasis

Chlamydia
trachomatis
(ligase

chain reaction)

23.9% (115/481) 25.2% (187/741) 0.93 (0.71-1.22)

Neisseria 11.4% (55/481) 10.5% (78/741)
gonorrhoeae
(ligase

chain reaction)

“Owing to financial and practical constraints, all participants were not tested for all diseases.
"Excluding participants reporting 1 day of menstruation.

1.097 (0.76-1.58)

p-value OR, age p-value

(bivariate analysis) adjusted (age
(95% CI) adjusted)

0.041 1.54 (1.03-2.29) 0.035

059 0.93 (0.71-1.22) 059

0.62 1.10 (0.76-1.59) 0.61

“Female genital schistosomiasis by colposcopic examination, confirmed with one lab test [urine microscopy, circulating anodic antigen (CAA) from serum, or polymerase chain reaction (PCR)
from genital specimen]. Because of financial constraints, not all the participants underwent a confirmatory lab test for schistosomiasis. Most of the participants gave a urine sample (2,006/2,388),
248/2,388 were analyzed for CAA, and 651/2,388 were analyzed for PCR from cervical lavage. All laboratory diagnoses were significantly associated with FGS, p < 0.05.
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TABLE 5 Associations between genital ulcer syndrome (GUS) and ulcer-generating infections (n = 2,388%).

Etiology Genital \[e) OR, bivariate p-value OR, age p-value
ulcer genital analysis (95% Cl) (bivariate analysis) adjusted (age
syndrome ulcer (95% Cl) adjusted)

Female genital 14.7% (11/75) 12.4% 1.21 (0.62-2.36) 057 1.21 (0.62-2.34) 0.58

schistosomiasis ° (144/1,161)

Herpes simplex 2 49.4% (40/81) 28.1% 250 (1.60-3.92) <0.001 2.73 (1.71-4.35) <0.001

(ELISA) (422/1,504)

Treponema 2.4% (3/123) 1.9% 1.32 (0.40-4.33) 0.65 1.32 (0.40-4.33) 0.65

pallidum (39/2,098)

(Serology)

*Owing to financial and practical constraints, all participants were not tested for all diseases.

PFemale genital schistosomiasis by colposcopic examination, confirmed with one lab test [urine microscopy, circulating anodic antigen (CAA) from serum or polymerase chain reaction (PCR)
from genital specimen]. Because of financial constraints, not all the participants underwent a confirmatory lab test for schistosomiasis. Most of the participants gave a urine sample (2,006/2,388),
248/2,388 were analyzed for CAA, and 651/2,388 were analyzed for PCR from cervical lavage. All laboratory diagnoses were significantly associated with FGS, p < 0.05.

Another limitation is that the study material is over 10 years old.
The morbidity of S. haematobium may be influenced by treatment,
migration, and environmental factors (7). However, no anti-
schistosomal mass drug administration has been offered in South
Africa. Furthermore, the chronic inflammatory damages from FGS
may last many years after infection and praziquantel is shown not to
be sufficiently effective on the chronic genital lesions (10, 13). We
have thus chosen to carry out this study on historic material, since
few studies exist on the clinical manifestations of FGS.

Our study data are from premenopausal women, with a median
age of 18, and our findings might not be reproducible in older
populations (22). S. haematobium egg deposition varies through life
and seem to be highest in early teenage years (9). To the best of our
knowledge, no studies on the clinical manifestations of FGS in post-
menopausal women have been conducted. Since the frequency of
STIs decreases with age, the risk of misdiagnosis might be lower for
these diseases in the postmenopausal population (40). However, the
management protocols we have used as a basis for our analysis do
not distinguish between age groups. Cervical cancer is a more
relevant differential diagnosis in older women, and there is a need
for further research to provide guidelines for the management of
postmenopausal women with genital lesions, discharge, abdominal
pain, or vaginal bleeding in schistosomiasis-endemic areas.

In this study, we did not measure the body temperature of the
participants, and bi-manual palpations were not carried out. We
therefore cannot state from our data whether women had PID. This
represents a limitation, as the STI guidelines are focused on
detecting PID. LAP is an unspecific symptom with many possible
causes, e.g., adenomyosis, endometriosis, fibroids, intestinal issues,
and pathology in other organ systems not discussed in the STI
management protocols. In our data, we do not have enough
information to determine all the possible gynecological or non-
gynecological reasons for the reported symptom of abdominal pain.

FGS is a visual diagnosis as no laboratory test has yet been
found to be sufficiently sensitive and specific (2). The colposcopic
examination required to identify lesions in the lower genital tract is
provider dependent. We might have missed some FGS-positive
cases due to these limitations.
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4.2 Conclusion

Healthcare professionals working in areas with limited
resources deserve clear guidance on how to manage genital
diseases. Based on current knowledge, we cannot distinguish FGS
from other infections based on symptoms only. However, in light of
FGS, healthcare authorities should also ask questions on the risk
factors, which are fresh water contact currently—or in childhood.
Reports of LAP in both sexually active and non-sexually active
women should raise suspicion of FGS as an important differential
diagnosis. A correct diagnosis is essential for offering the proper
care to any woman suffering from genital symptoms, including the
correct treatment option. Improvements in diagnostic approaches
are necessary.
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