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Female genital schistosomiasis (FGS) remains an often overlooked chronic complication of urogenital schistosomiasis in adolescent girls and women. Moreover, the role of zoonotic or hybrid schistosome infection(s) is poorly appreciated, but is increasingly becoming an emerging public health concern in sub-Saharan Africa. In Southern Malawi, during the “Hybridization in UroGenital Schistosomiasis (HUGS)” study visit, we describe the case of a 33-year-old woman with suspected FGS who partook in a detailed external assessment with internal cervical examination using a portable colposcope. She provided several biological samples for analysis with traditional and molecular parasitological methods—urine, cervicovaginal lavage (CVL), cervical swabs, and external mass and cervical biopsies—alongside provision of detailed demographic information after a thorough medical history questionnaire and an in-depth interview. These samples were screened for the presence of Schistosoma ova on microscopy and DNA genotyping using a novel real-time PCR assay in parallel to pre-published probe-based PCR assays capable of identifying and discriminating up to six named Schistosoma species. A further molecular screen of sexually transmitted infections (STIs) including Trichomonas vaginalis, Chlamydia spp., and human papilloma virus (HPV) was conducted on her genital swab and CVL. Overt FGS was diagnosed on clinical colposcopy alongside inspection of the cervical biopsy by microscopy, real-time PCR, and histopathology. The urine filtration, microscopy and real-time PCR of the CVL and swab were negative. This evidences the typical diagnostic challenge, and cases such as this will pose an unmet need in satisfactory patient management. In addition to Schistosoma haematobium, the presence of the zoonotic species Schistosoma mattheei and concurrent STIs raise questions as to the long-term effectiveness of the current control strategies of the National Control Programme to eliminate schistosomiasis as a public health problem. Improved availability of and regular accessibility to praziquantel treatment for women at risk such as this are urgently needed. Furthermore, targeted health education, increased community awareness, and dovetailing of synergistic activities and strategies with other health stakeholders such as those in sexual and reproductive health, as well as HIV/AIDS programs in the Ministry of Health, are needed here and in neighboring countries.
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1 Introduction

Although schistosomiasis has been studied since the early part of the 19th century and is the second most common parasitic disease affecting over 224 million people globally (1), the genital form of the disease remains overlooked and underappreciated. Genital schistosomiasis in both women and men is a consequence of a chronic infection caused by Schistosoma haematobium (2). These cases usually develop during the early stages of life and later become symptomatic as the disease progresses in later years. Ultimately, more definite organ-specific pathologies ensue thereafter.

Female genital schistosomiasis (FGS) is estimated to affect at least 56 million girls and women in sub-Saharan Africa (SSA) (3, 4). The first reported case originating from Egypt was presented by Professor Madden in 1899 (5). In certain schistosomiasis-endemic areas in SSA, where women are in contact with infested waters during their routine activities, FGS may be the most common gynecological morbidity (6).

In addition, FGS can cause a long list of ailments and complications typically manifesting as abdominal pain, offensive-smelling discharge, abnormal yellow discharge, dyspareunia, contact or post-coital bleeding, spot bleeding, burning sensations, itchiness in the genitals, decreased fertility, and spontaneous abortions, which arise from the inflammation in the cervical and vaginal mucosa caused by both viable and dead or dying schistosome eggs (2, 7–10). This inflammation and fibrotic sequelae give the cervix a pathognomonic sandy and a homogeneous grainy, patchy appearance. In addition to the clinical manifestations described above, abnormal neovascularization, vaginal bleeding, and rubbery papules have now been included in the World Health Organization (WHO) Pocket Atlas (11) (Supplementary Figure S1).

FGS has often been undiagnosed or misdiagnosed as a type of sexually transmitted infection (STI) owing to similarities in the symptoms and the technical diagnostic challenges in rural and resource-limited endemic settings (12). Moreover, the relationship between zoonotic and hybrid infections in the context of FGS has not been fully investigated despite an earlier report of the cattle-infecting species, Schistosoma mattheei, finding its characteristic ova in human cervical smears (13). Furthermore, zoonotic and hybrid schistosomes are increasingly becoming recognized as an emerging public health concern in SSA (14).

As part of a larger community-based study entitled “Hybridization in UroGenital Schistosomiasis (HUGS)” in the districts of Nsanje and Mangochi in Southern Malawi, we provide a detailed clinical case report of an adult woman diagnosed with a mixed-species FGS infection in Nsanje District. The local prevalence of urine egg-patent infection in women aged 18 years and over in Nsanje District was 42.0% (n = 193) at baseline in June 2022. A year later, in June 2023, a total of 29 women were invited to participate in an FGS sub-study. Of these, 15 (51.7%) had FGS lesions on colposcopy and 9 (31.0%) had egg-patent infection in their cervicovaginal lavage (CVL). In total, seven women had both FGS lesions on colposcopy and schistosome eggs in CVL, with a total of 19 women (65.5%) having FGS detected using real-time PCR analysis of the cervical swab and/or CVL.




2 Case description

The participant (hereinafter referred to as XX) is a 33-year-old woman born and raised in a rural community in Nsanje District, southern Malawi (Figure 1A). XX self-reported her water contact behavior, which includes daily use of community borehole water for her routine household chores; however, she frequently crosses the Shire River into Mozambique, where she has a small holding, a piece of common land for cultivating maize, rice, and potatoes (Figure 1B).




Figure 1 | Map of Nsanje District in Southern Malawi, Africa (inset). (A) Community around Mthawira School, where XX lives. (B) Part of the Shire River where XX passes on the way to her garden. Intermediate snail hosts for schistosomiasis have been found in the river and in the flooded areas fringing this water body. Figure was generated using the “mapview” package version 2.10.0 of R Studio version 2021.09.0, build 351 (Posit, Boston, MA, USA). (Photo image courtesy of Dr Angus M. O’Ferrall).



Upon examination in June 2023, she complained of lower abdominal pain (LAP), pain on micturition, itchiness of the vulvar, warty mass (Supplementary Figure S2), and vaginal pain with bleeding after coitus with her current husband. She was also concerned about failure to conceive following a miscarriage in 2020. She has two biological children, 14 and 11 years old, from her first husband (who had died more than 2 years prior). She is HIV-1 reactive and has been on antiretroviral treatment since 2008.



2.1 Investigations

XX was requested to provide a urine sample for analysis to determine her schistosomiasis status. The urine sample was screened using point-of-care circulating cathodic antigen (POC-CCA) test, filtration of the 10 ml urine, and microscopy to visualize the Schistosoma spp. eggs (15). She was also requested to undergo an ultrasound scan of the abdomen and pelvis, as well as pelvic examination using a clean disinfected speculum for portable colposcopy using MobileODT EVA COLPO device (FemTech, Tel Aviv, Israel). For further investigations, CVL with 10 ml normal saline and a cervical swab were collected and stored in 100% ethanol for downstream molecular analysis using a novel real-time PCR assay described by Cunningham et al. (16) in parallel to pre-published probe-based real-time PCR assays targeting generic and species-specific markers (17, 18).

The CVL and swab were also analyzed for STIs using the EasyScreen™ STI Kit (SydPath, Sydney, Australia), which simultaneously detects the following 12 common STIs: Chlamydia trachomatis, Neisseria gonorrhoeae, Lymphogranuloma venereum (LGV), Mycoplasma genitalium, Trichomonas vaginalis, Ureaplasma spp., Candida spp., Mycoplasma hominis, Streptococcus agalactiae (group B Streptococcus), Treponema pallidum, and herpes simplex virus 1 (HSV1) and 2 (HSV2). In addition, real-time PCR testing for human papilloma virus (HPV) using the QIAscreen HPV PCR Test (QIAGEN Ltd., Manchester, UK), which is capable of detecting serotypes 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 66–68, was conducted on her CVL. Finally, visual inspection with acetic acid (VIA) was used to screen for cervical cancer (Supplementary Figure S3). Where suspicious lesion was observed in the cervicovaginal region and the external genitalia (vulvar mass), we conducted punch biopsy(ies) for histopathological examination and diagnosis. One vulvar biopsy and two cervical biopsy samples were collected from the participant.




2.2 Results

Colposcopy revealed positive sandy patches, abnormal vessels, and rubbery patches on the cervix of the participant (Figure 2). On ultrasound scan, the only notable finding was a right ovarian cyst measuring 4.6 cm × 4.1 cm.




Figure 2 | Image from the portable MobileODT EVA COLPO colposcopy showing sandy grainy patches (SGP), abnormal vessels and bleeding (AB), and rubbery papules (RP) as described in the WHO Pocket Atlas for female genital schistosomiasis (FGS) in Supplementary Figure S1. Magnification, ×20. (Image courtesy of Dr. Dingase Kumwenda).



The laboratory investigations showed that her urine POC-CCA, filtration, and microscopy were all negative (see Table 1). Microscopy and molecular DNA analysis using real-time PCR of the CVL and swab were also negative, while microscopy of the crushed cervical biopsy collected revealed numerous ova/shells characteristic of S. haematobium alongside a distinctive but minority of ova characteristic of S. mattheei (Figure 3A). Real-time PCR of the biopsy revealed a strong S. haematobium [cycle threshold (Ct) = 17] and weak S. mattheei (Ct = 33) DNA amplification signals.


Table 1 | Results of the laboratory investigations conducted on the samples provided by XX.






Figure 3 | Images of the cervical tissue biopsy. (A) Microscopy of a crushed cervical biopsy. (B) Histopathological section showing eggs of Schistosoma haematobium (S.h.) and Schistosoma mattheei (S.mat.). (Photo image A courtesy of Professor J.R. Stothard and image B of Dr Sekeleghe Kayuni).



Histopathological examination of the cervical biopsy also showed S. haematobium and S. mattheei ova (Figure 3B). Biopsy of the external mass revealed fibrotic tissues with a single deformed ovum-like object therein. The STIs on the CVL and swab using the EasyScreen™ STI Kit were determined to be T. vaginalis, Ureaplasma spp., and M. hominis. Screening for HPV 16, 18, and other serotypes associated with cervical cancer all resulted negative.




2.3 Treatment

Upon on-site review, XX was provided with a standard dose of praziquantel (PZQ) at 40 mg/kg body weight at three different intervals: immediately after examination, 1 week later, and then 1 month later during mass drug administration (MDA) exercise. All of the symptoms originally reported, except for the post-coital bleeding and infertility issue, completely resolved after the third PZQ dose. However, the vulvar mass had not regressed fully.





3 Discussion

As described earlier and noted elsewhere in SSA, FGS is underdiagnosed in schistosomiasis-endemic areas and is commonly misdiagnosed as a STI in southern Malawi, where XX lives (19). A recent study completed in the same district and in the neighboring Chikwawa District revealed an extensive burden of FGS detected via clinical colposcopy alone, as was used in this case study, noting a prevalence of 21.5% compared with 6.8% upon egg-patent urine microscopy as a proxy for FGS diagnosis (20). Of note is that, in that study, a 15-year-old girl who often had abnormal vaginal bleeding and overt cervical abrasion observed, was positive for FGS, which was diagnosed after colposcopy and histopathological examination of the cervical biopsy with numerous ova present (21).

To our knowledge, this is the first case report in a schistosomiasis-endemic area describing the application of several diagnostic techniques to detect or incriminate FGS where most of the definite standard tests (e.g., urine filtration, CVL microscopy, and real-time PCR) each produced a negative result. Urine microscopy has been commonly used as a diagnostic proxy for FGS in most endemic areas with limited capacity (7, 22). However, it is known that FGS can present in the cervicovaginal fluid (23), with absence of schistosome eggs in the urine, as seen in this case (24).

In addition, portable colposcopy was able to describe grainy sandy patches, abnormal bleeding, and rubbery papules, descriptive of FGS in our participant. Portable colposcopy is becoming a valuable tool for the investigation and diagnosis of lesions in the female genital tract, including FGS (11, 25, 26). Recent advances have resulted in the development of low-cost devices coupled with capacity building of medical personnel. Collectively, this has contributed to the improved diagnosis and better management of genital infections such as FGS (27–29). However, there are limiting factors to consider in future scale-up, such as their costs and the training needs of local medical personnel.

Furthermore, although molecular techniques have advanced the diagnostic capability and high detection rate, real-time PCR did not detect sufficient schistosome genetic material in the CVL despite the colposcopy revealing classical lesions of FGS, i.e., grainy sandy patches, abnormal bleeding, and rubbery papules. These lesions have also been observed to increase the susceptibility to HIV by two- to fourfold, as well as HPV and possibly cervical cancer (2, 4, 30–32), hence the need for the improved availability of and accessibility to PZQ treatment for all diagnosed and suspected cases in endemic areas. For our case, she was HIV-1 reactive and on antiretroviral therapy, with HPV and VIA both negative. It was disappointing that the external vulvar mass, which is likely an external “bilharzoma” did not regress as well as expected given the known beneficial impact of treatment on external FGS (33, 34).

Several STIs were concurrently detected, namely, T. vaginalis, Ureaplasma spp., and M. hominis. These have been known to cause symptoms similar to those of FGS, such as LAP, dysuria, dyspareunia, vaginal itchiness, and infertility (7, 35). Although routine screening of asymptomatic patients or testing of symptomatic individuals for M. hominis, Ureaplasma urealyticum, and Ureaplasma parvum are not routinely recommended using multiplex PCR assays (36), such co-infections can result in the underdiagnosis, misdiagnosis, and mismanagement of FGS. Moreover, if left untreated, these increase the morbidity and the further reduction in well-being and quality of life. Sadly, these necessary diagnostic services to better diagnose FGS are not available in local public health settings, clearly indicating the dearth of quality diagnostics in infection and disease surveillance in Malawi.

After repeated PZQ treatments, which is above the routine standard of care, it was pertinent to note that her symptoms gradually resolved after receiving this increased level of PZQ administration. This correlates with prior reports of the ability of the drug to improve the well-being of patients beyond directly curing the disease (2, 37, 38). Repeated PZQ doses and consideration of higher doses of treatment up to 60 mg/kg in divided intervals can contribute to the more rapid reversal of these key morbidities (39).

Furthermore, our case is also unique in the detection of a zoonotic schistosome infection, S. mattheei, alongside the human schistosome S. haematobium in the cervical tissue biopsy collected, which has previously been reported in southern Malawi (40). Schistosoma mattheei has been known to commonly infect livestock such as cattle, sheep, and goats, with a few cases reported in humans with no different symptomatology from common human infection (41). Those with zoonotic S. mattheei infections do not appear to experience severe gastrointestinal symptoms, although they do live in close proximity to others who generally use the same water sources; therefore, their exposure history needs further consideration (Supplementary Figure S4). The communal water bodies can harbor competent intermediate snail hosts for both the human and zoonotic species of schistosomes, thereby transmitting the infection to humans and adjacent animals. This will certainly give rise to multispecies infections, which favor schistosome hybridization, which has been detected in the study area during this period (14). However, our case did not have unequivocal evidence of a hybrid detected, rather a mixed-species infection. The presence of zoonotic infection poses a challenge to the current disease control strategies of the Malawi Ministry of Health and the National Schistosomiasis Control Programme, which are focused on annual MDA with PZQ to individuals living only in areas with high and moderate burdens.

In a broader context, the discovery of mixed and hybrid infections in the region poses a need to understand their virulence and the severity of the pathologies caused by the hybrids as efforts toward eliminating schistosomiasis as a public health concern by 2030 are being advocated (42, 43). Further work is ongoing to describe this morbidity aspect. The unavailability of a histopathological and molecular diagnostic capacity in the district was a limitation for the quick availability of the test results for the participant.

In conclusion, FGS is a prevalent chronic manifestation of schistosomiasis, which is commonly caused not only by S. haematobium but also other schistosome species including S. mattheei, a zoonotic species detected in our case. Co-infection with other STIs was confirmed, highlighting the complexity of the diagnosis and treatment of FGS, where portable colposcopy and real-time PCR technologies may not be available. We advocate for the use of multiple diagnostic techniques in addition to a thorough history, water contact behavior, and pelvic examination in order to improve FGS diagnosis. Moreover, health education, community awareness, improved availability of and accessibility to PZQ treatment, and synergistic strategies with other health programs in the Ministry of Health, such as sexual and reproductive health, as well as HIV/AIDS, would greatly assist in the understanding, management, and holistic control interventions for FGS, STIs, and other infections in the country and region.
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Supplementary Figure 1 | Images of the Classical presentation of Female Genital Schistosomiasis (FGS) lesions as described in the WHO Pocket Atlas for FGS.

Supplementary Figure 2 | Vulvar warty mass, pointed with black arrow in a circle, observed during examination of XX. (Photo image courtesy of Professor J.R. Stothard).

Supplementary Figure 3 | Flowchart of the Ultrasonography, Male and Female Genital Schistosomiasis sub-studies.

Supplementary Figure 4 | Daily activities at a typical water contact focus where this infested water source brings together women (and children) and livestock to interact with in a high-endemic area for urogenital schistosomiasis in Southern Malawi. (Photo image courtesy of Professor J.R. Stothard).
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