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Synergy is the creation of a whole that is 
 greater than the simple sum of its parts 
 

1+1=3 



Female Genital Schistosomiasis 
  

u  Evidence is building up towards a causal relationship between FGS 
and an increased risk of HIV transmission 

u  from HIV+ man to HIV- women 

u  from HIV+ women to HIV- man 

u  from HIV+ mother to newborn during delivery 



Overlap in distribution of S. haematobium and HIV 

S. haematobium HIV 
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Kjetland et al. Classification of the lesions observed in female 
genital schistosomiasis. International Journal of Gynecology 
and Obstetrics 2014. 



Kleppa et al.Effect of Female Genital Schistosomiasis and Anti-
Schistosomal Treatment in Monocytes, CD4 T Cells and CCR% 
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Synergy between FGS and MGS 
  

u  Evidence building up towards a causal relationship between FGS 
and increased risk of HIV transmission 

u  from HIV+ man to HIV- women 

u  from HIV+ women to HIV- man 

u  from HIV+ mother to newborn during delivery 



Male Genital Schistosomiasis 
- post-mortem studies* (1970-1988) 
  

u  1. Gelfand et al. Schistosomiasis of the male pelvic organs.  
Am J Trop Med Hyg 1970 N=200 

u  2. Edington et al. The pathology of schistosomiasis in Ibadan, Nigeria 
with special reference to the appendix, brain, pancreas and gential 
organs. Trans R Trop Med Hyg 1975 N=54 

u  3. Patil and Elem. Schistosomiasis of the prostate and seminal 
vesicles: observations in Zambia. Journal of Tropical Medicine and 
Hygiene1988 N=50 

*Digestion and histology methods 



Male genitals 



Male genitals 

MGS 



Internal genitals 
 -seminal vesicles 

u  Pair of tube-like glands 

u  Components 

u  Mucosa 

u  Muscle 

u  Connective tissue 

u  Seminal fluid (70%) 



Internal genitals 
- Prostate 

u  Walnut size gland  

u  Components 

u  Glandular cells 

u  Myoepithelial cells 

u  Subepithelial interstitiel cells 

u  Seminal fluid (30%) 



Worm migration in MGS  
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Gelfand et al. Schistosomiasis of the male pelvic organs.  
Am J Trop Med Hyg 1970 

Age 



Edington et al. The pathology of schistosomiasis in Ibadan, 
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Edington et al. The pathology of schistosomiasis in Ibadan, 
Nigeria with special reference to the appendix, brain, 
pancreas and gential organs. Trans R Trop Med Hyg 1975 

Bladder>SV 



Male Genital Schistosomiasis 
- post-mortem studies Main Findings 
  

u  1. S. haematobium > S. mansoni 

u  2. Bladder = seminal vesicles > vas deferens > prostate 

u  3. Ova (Bladder: subepithelium; Prostate: stroma; Seminal vesicles: all layers) 

u  4. Definite inflammatory lesions in the genitals (+++ seminal vesicles) 

u  5. Abscence of structural derangement 

u  6. No correlation between number of eggs and inflammation 

u  7. Highest egg load and level of inflammation in age group 15-30 years 
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Male Genital Schistosomiasis 
- post-mortem studies Main Findings 
  

u  1. S. haematobium > S. mansoni 

u  2. Bladder = seminal vesicles > vas deferens > prostate 

u  3. Ova (Bladder: subepithelium; Prostate: stroma; Seminal vesicles: all layers) 

u  4. Definite inflammatory lesions in the genitals (+++ seminal vesicles) 

u  5. Abscence of structural derangement 

u  6. No correlation between number of eggs and inflammation 

u  7. Highest egg load and level of inflammation in SV at age > 30 years 



Female and Male Genital Schistosomiasis 

The cervix and vagina 



Female and Male Genital Schistosomiasis 

The seminal vesicles, vas deferens and prostate 

The cervix and vagina 
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Leutscher et al. Community-based study of genital 
schistosomiasis in men from Madagascar. Lancet 2001 

1/4 

SH in urine and/or in semen 



Leutscher et al. Community-based study of genital 
schistosomiasis in men from Madagascar. Lancet 2001 
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Vilana et al. Schistosomiasis of the male genital tract: 
transrectal sonographic findings. The Journal of Urology 1997 
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u  Painful erection and ejaculation 

u  Hematospermia 

u  Infertility 
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Patil and Elem. Schistosomiasis of the prostate and seminal 
vesicles: observations in Zambia. Journal of Tropical Medicine 
and Hygiene1988 N=50 

The fibrosis in the infected  group 
when presented was essentially limited 
to a few concentraclly arranged fibrils 
around the ova which was not  
significant enough to have interfere 
with the function of the organ. 
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Clinical manifestations in MGS 

u  Chronic non-bacterial prostatitis (Male chronic pelvic pain syndrome) 

u  Dysuria 

u  Painful erection and ejaculation 

u  Hematospermia 

u  Infertility 

u Adenomcarcinoma 



Prostatic cancer and S. haematobium 

Histological section (HE) showing  
adenocarcinoma of the prostate.  
Arrows indicate eggs of S. haematobium 

Causal relationship remains unclear 



MGS as risk factor for HIV transmission 

u  Increased inflammatory cells (pyospermia) 

u  Increased pro-inflammatory cytokines in semen 
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Leutscher et al. Increased prevalence of leukocytes and 
elevated cytokine levels in semen from Schistosoma 
haematobium-infected indiviuals. JID 2005 

Inflammatory cytokines: 
-  IFN 
-  TNF 
-  IL-6 



MGS as risk factor for HIV transmission 

u  Increased inflammatory cells (pyospermia) 

u  Increased pro-inflammatory cytokines in semen 

 

 



Rametse et al. Role of semen in altering the balance between 
inflammation and tolerance in the female genital tract: Does it 
contribute to HIV risk. Viral Immunology 2014. 



MGS as risk factor for HIV transmission 

u  Increased inflammatory cells (pyospermia) 

u  Increased pro-inflammatory cytokines in semen 

u  Alteration of the immunologic environment within the female mucosa  

u  Recruitment and activation of T-lymphocytes, macrophages and dendritic cells 

 

 



MGS as risk factor for HIV transmission 

u  Increased inflammatory cells (pyospermia) 

u  Increased pro-inflammatory cytokines in semen 

 

u Increased HIV-1 RNA load in semen ? 



Natural history of HIV and AIDS 



Chakraborty et al. Viral burden in genital secretions 
determines male-to-female sexual transmission of HIV-1: a 
probabilistic empiric model. AIDS 2001 



Vernazza et al. Potent antiretroviral treatment of HIV-infection 
results in suppression of the seminal shedding of HIV. AIDS 
2000 



Liuzzi et al. Analysis of HIV-1 load in blood, semen and saliva: 
evidence for different viral compartments in a cross-sectional 
and longitudinal study. AIDS 1996. 

Seminal 
plasma 

Blood 
plasma 

Saliva 

“Absence of a correlation between  
plasma and semen loads suggests  
that semen and blood are distinct  
viral compartments” 



Marcellin et al. Detection of HCV-1 RNA in seminal plasma 
samples from treated with undectable HIV-1 RNA in blood 
plasma. AIDS 2008 



Hoffmann et al. Seminal plasma HIV-1 RNA concentration is 
strongly associated with altered levels of seminal plasma 
interferon-γ, interleukin-17, and interleukin-5. AIDS Research 
and Human Retroviruses 2014 



Politch et al. Highly active antiretroviral therapy does not 
completely suppress HIV in semen of sexually active HIV-
infected men who have sex with men. AIDS 2012 



Cohen et al. Reduction of HIV-1 semen after treatment of 
urethritis: implications for prevention of sexual transmission of 
HIV-1. Lancet 1997 



Dyer et al. Association of CD4 cell depletion and elevated 
blood and seminal plasma human immunodeficiency virus 
type 1 (HIV-1) RNA concentrations with genital ulcer disease in 
HIV-1 infected men in Malawi. JID 1998 



Dyer et al. High levels of human immunodeficiency virus type 
1 in blood and semen of seropositive men  in Sub-Saharan 
Africa. JID 1998 
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HIV-1 RNA shedding in semen 

HIV+ 

+ STI 
+ MGS 

Hypothesis 

Leukocytes 
 
Cytokines 



Rametse et al. Role of semen in altering the balance between 
inflammation and tolerance in the female genital tract: Does it 
contribute to HIV risk. Viral Immunology 2014. 



Synergy between MGS and FGS in HIV 
transmission 

FGS MGS HIV+ 



The Male Genital Schistosomiasis  
and HIV Project (GENSHIV) in Zimbabwe 

Effect of praziquantel treatment on genital HIV-1 RNA shedding  
in Schistosoma haematobium  co-infected subjects 

 - a randomized trial 
 

Co-funded by WHO 



GENSHIV Project 

u  Pre-Study (January 2015) 

u  Baseline pre-PZQ 
u  30 HIV+ ART naïve/SH+ 

u  30 HIV+ ART experienced/SH+ 

u  30 HIV+ ART naïve/SH- 

u  10 weeks follow-up post-PZQ 
u  30 HIV+ ART naïve/SH+ 

u  30 HIV+ ART experienced/SH+ 

Blood 
  CD4 
  HIV RNA-1 

                             CAA 
Semen 

  HIV RNA-1 
  SH PCR 
  STI PCR 

                             ECP 
Urine 

  SH PCR 
                             STI PCR 

  Egg count 
  ECP 



HIV transmission in Sub-Saharan Africa  
– a puzzle 

u HIV natural history 

u  Innate and adapted immunity 

u Sexual behavior and practice 

u STIs 

u Genital schistosomiasis 

u Other 



FGS and MGS – an entity 

u  Reproductive health 

u  Clinical manifestations 

u  STIs and genital schistosomiasis as differential diagnosis 

 

u  Exposure to infection early in life 

 

u  MDT programs in primary school 

u  Extension and integration into in existing reproductive health program 



Bustinduy et al. HIV and schistosomiasis co-infection inAfrican 
children. Lancet Inf Diseases 2014 



FGS and MGS – an entity 

u  Reproductive health 

u  Clinical manifestations 

u  STIs and genital schistosomiasis as differential diagnosis 

 

u  Exposure to infection early in life 

 

u  MDT programs in primary school 

u  Extension and integration into in existing reproductive health program 



Thank you 
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Leutscher et al. Coexistence of urogenital schistosomiasis and 
sexually transmitted infection in women and men living in an 
area where Schistosoma haematobium is endemic. CID 2008 


