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Redefining Schistosomiasis haematobium in light of its impact on HIV transmission: an argument for
reinvigorated global commitment to Schistosomiasis control.

Melissa Janssen
Op-Ed

The number of neglected tropical diseases (NTDs)
that are being newly recognized as not simply
diseases in their own right, but as important
cofactors and exacerbaters of more highly-
politicized and well-funded diseases is growing.'
A prime example of this is Schistosomiasis
haematobium (SH) infection — an NTD caused by
freshwater-residing parasites that has recently been
suggested to be more intricately tied to HIV/AIDs
acquisition and transmission than researchers had
previously realized.

This paper argues that SH should be globally
reframed as not just an NTD, but the most
important cofactor of HIV/AIDS in sub-Saharan
Africa (SSA); elimination should not be
considered an unattainable ideal, but a
tremendously effective method of curtailing the
HIV/AIDS epidemic in co-endemic regions. This
redefinition could see SH control programming
integrated into the widely-politicized and well-
funded HIV-programming, allowing this NTD to
finally receive the attention it requires.
Consequently, the world could witness not only
the elimination of the second deadliest parasitic
infection, but an impressive assault on the
HIV/AIDS epidemic that for four decades has
devastated the globe.

Schistosomiasis control and elimination is
believed to suffer from the single largest gap in
funding, receiving “almost nonexistent global
coverage”.” This is despite the fact that over 230
million individuals succumb to infection each year,
85% of which live in rural villages in SSA, and an
effective drug treatment called Praziquantel exists
that costs less than 50 US cents per person to
produce and distribute.* *°

The problem is that SH is a disabler, not a
killer; it causes inflammation to the urogenital
regions and significant chronic disabilities that
afflict and impair an individual for most of their
lifetime, but the infection itself is not fatal.® More
deadly diseases like HIV/AIDs have continually
dominated the funding and research agendas of
most countries and institutions.

Indeed, all five species of schistosomiasis
combined received a mere 1.6% of the funding
allocated towards HIV/AIDs research and
development in 2008.” More, the world was able to
make available $19.2 billion for HIV/AIDS in
2014, and in 2012, approximately 60% of all
eligible individuals in SSA gained access to anti-
retroviral therapy (ART).® ° This is in direct
comparison to the 14% who had access to
Praziquantel that same year.'’ Globally in the last
5 years, the amount of people gaining access to
lifesaving ART has tripled; conversely, the number
of individuals gaining access to lifesaving
Praziquantel has risen by approximately 2
percent.'* !

However, there is an ironic twist in this tale of
neglect. There is a multitude of recent evidence
suggesting, and in some cases confirming, a
pathophysiological association between SH and
HIV/AIDS. If this association can be accepted by
the scientific community at large, the elimination
of schistosomiasis could be considered a legitimate
strategy for HIV prevention.

Not only is there a striking epidemiological
overlap between SH and HIV/AIDs, but several
demographic trends reinforce this possible
relationship. The significant majority of HIV/AIDs
sufferers across the globe are men.'' However, in
SSA, where the majority of female SH cases are
found, nearly 60% of HIV/AIDs victims are
women; here, there are 1.3 - 6.4 HIV-positive
women for every man, depending on the region."
More, among women in SSA, the prevalence of
HIV is greater among those in rural communities
and peaks at a younger age compared to urban
regions.”” This suggests there may be risk factors
in rural villages — such as the presence of SH in
bodies of freshwater where women typically
perform domiciliary tasks — that differ from risk
factors in urban regions and thus influence HIV
prevalence.

Studies in both Zimbabwe and Tanzania have
sought to quantitatively assess whether SH is an
important cofactor in HIV/AIDS acquisition and
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transmission.'” '*  These studies not only
demonstrate a strong correlation between the
presence of SH and HIV clinical indicators, but
demonstrate that women suffering from SH were 2
to 4 times more likely to be co-infected with HIV,
lending groundbreaking plausibility to this
association.

Another group of researchers conducted an
innovative alternative to these somewhat limited
cross-sectional studies. Georeferenced information
contained in the AIDS Indicator Survey was linked
with the Global NTD open-source database in
order to construct a schistosomiasis exposure
covariate in Mozambique." In “logistic regression
analyses predicting HIV-positive status”, this
group showed that “exposure increases the odds of
HIV-positive status by three times, controlling for
demographic and sexual risk factors”."

From a pathophysiological perspective, this
association is plausible. The hypothesis is that the
mechanical breach of the genital mucosa caused by
active SH infection, as well as the egg-induced
neovascularization surrounding lesions, creates
direct points of contact between HIV and the
receptive cells of the woman, rendering SH-
infected females more prone to contracting or
transmitting HIV during intercourse.'® ' ' ¥ As
well, the SH-induced inflammation recruits
significant numbers of CD4+ cells to the damaged
area, all of which possess the primary cellular
receptor for HIV."” The lymphocytes recruited to
the area are characteristically Th2 T-cells as
opposed to Thl.' This Th2 response induces
accelerated replication of HIV as a result of the
stimulatory effect of several Th2-associated
cytokines, namely IL-6 and TNF-alpha.'® More, it
upregulates the HIV co-receptors CCRS5 and
CXCR4 on the surface of the local lymphocytes
and monocytes, and is associated with a reciprocal
downregulation of the Thl response.'* * This
results in diminished cytotoxic T-cell function and
thus, diminished ability to control HIV infection. °

In males, SH infection and inflammation is
accompanied by lower volumes of semen and
significantly higher volumes of inflammatory
cytokines in the seminal fluid.'® These increased
cytokines and inflammatory markers “recruit more
HIV-infected cells to the semen, upregulate viral
replication, and increase the concentration of HIV
in the seminal fluid”.'® Therefore, a female sexual
partner automatically has an increased risk of
contracting HIV, with or without concurrent
schistosomiasis infection. Disturbingly, however, a
woman with an established SH infection has a
doubly-amplified risk of contracting HIV: “her
SH-infected partner’s semen may contain
disproportionately high concentrations of HIV
RNA, and her own SH infection may increase the
ease with which HIV can establish infection
following exposure”.'®

The WHO has published their Priority
Interventions 2010 report which delineates for
decision making bodies the HIV/AIDS health
interventions the WHO regards as paramount.”’
Notably but not surprisingly, the elimination of SH
and other relevant NTDs are not mentioned. They
have, however, listed a set of criteria they believe
any intervention must possess for them to be
deemed priorities according to WHO standards.
The interventions must be: (a) feasible, (b) locally
appropriate, (¢) equitable, (d) based on evidence
and good practice, (e) take into consideration cost
effectiveness and sustainability, (f) avoid possible
negative effects on other health outcomes, and (g)
synergistic with other health interventions. Our
group has found through extensive research that
the four pillars of schistosomiasis control and
elimination programming — namely, mass drug
administration, snail control, WASH
programming, and other educational campaigns —
adequately satisfy all of these criteria. Thus, there
are legitimate grounds upon which one can
propose that the  historically  neglected
schistosomiasis programming can and should be
incorporated into HIV prevention mechanisms.



GLOBAL HEALTH: Annual Review ISSUE 2, 2016

Redefining Schistosomiasis haematobium in light of its impact on HIV transmission: an argument for

reinvigorated global commitment to Schistosomiasis control.

Melissa Janssen
Op-Ed, cont’d

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Simon G. Impacts of neglected tropical disease on incidence and progression of HIV/AIDS, tuberculosis, and malaria: scientific
links. International Journal of Infectious Disease. 2016; 42:54-57. http://dx.doi.org/10.1016/].1jid.2015.11.006

Hotez P, Fenwick, A. Schistosomiasis in Africa: an emerging tragedy in our new global health decade. PLOS Neglected
Tropical Diseases. 2009; 3(9):e485. http://dx.doi.org/10.1371/journal.pntd.0000485

Inobaya MT, Olveda RM, Chau TN, Olveda DU, Ross AGP. Prevention and control of schistosomiasis: a current perspective..
Research and Reports in Tropical Medicine. 2014; 5:65-67. http://dx.doi.org/10.2147/rrtm.s44274

Sinick J. GiveWell: Cost-effectiveness in $/DALY for deworming interventions.
http://www.givewell.org/international/technical/programs/deworming/cost-effectiveness

Hotez P, Fenwick A, Kjetland E. Africa's 32 cents solution for HIV/AIDS. PLOS Neglected Tropical Diseases. 2009; 3(4):e430.
http://dx.doi.org/10.1371/journal.pntd.0000430

Colley D, Bustinduy A, Secor W, King C. Human schistosomiasis. The Lancet 2014; 383 (9936):2253-2264.
http://dx.doi.org/10.1016/s0140-6736(13)61949-2

Choffnes E, Relman D. Global funding of new products for neglected tropical diseases. The causes and impacts of neglected
tropical and zoonotic diseases. Washington: National Academies Press; 2011.

UNAIDS. Fast-Track Update on Investments Needed in the AIDS Response [Internet]. Geneva: Publisher; 2016. 20 p.
Available from:

http://www.unaids.org/sites/default/files/media_asset/UNAIDS Reference FastTrack Update on investments en.pdf
UNAIDS. Global Report: UNAIDS report on the global AIDS epidemic 2013 [Internet]. 2013. 198 p. Available from:
http://files.unaids.org/en/media/unaids/contentassets/documents/epidemiology/2013/gr2013/UNAIDS Global Report 2013 en.
pdf

Uniting to Combat NTDs Country leadership and collaboration on neglected tropical diseases - third progress report of the
London Declaration [Internet]. 2015. 60 p. Available from:
http://unitingtocombatntds.org/sites/default/files/document/UTCNTD%20FULL%20REPORT.pdf UNCNTD, 2015

AVERT. HIV and AIDS in W & C Europe & N America regional overview. http://www.avert.org/professionals/hiv-around-
world/western-central-europe-north-america/overview

Olusegun A, Ehis O, Richard O. Proportion of urinary schistosomiasis among HIV-infected subjects in Benin City, Nigeria.
Oman Medical Journal 2011; 26 (3):175-177. http://dx.doi.org/10.5001/0omj.2011.42

Kjetland E, Ndhlovu P, Gomo E, Mduluza T, Midzi N, Gwanzura L, et al. Association between genital schistosomiasis and HIV
in rural Zimbabwean women. AIDS 2006; 20(4):593-600. http://dx.doi.org/10.1097/01.aids.0000210614.45212.0a

Downs J, Mguta C, Kaatano G, Mitchell K, Bang H, Simplice H, et al. Urogenital schistosomiasis in women of reproductive age
in Tanzania's Lake Victoria Region. The American Journal of Tropical Medicine and Hygiene. 2011; 84(3):364-369.
http://dx.doi.org/10.4269/ajtmh.2011.10-0585

Brodish P, Singh K. Association between schistosoma haematobium exposure and human immunodeficiency virus infection
among females in Mozambique. The American Journal of Tropical Medicine and Hygiene. 2016; 94(5):1040-1044.
http://dx.doi.org/10.4269/ajtmh.15-0652

Mbabazi P, Andan O, Fitzgerald D, Chitsulo L, Engels D, Downs J. Examining the relationship between urogenital
schistosomiasis and HIV infection. PLOS Neglected Tropical Diseases. 2011; 5(12):e1396.
http://dx.doi.org/10.1371/journal.pntd.0001396

Kjetland E, Hegertun I, Baay M, Onsrud M, Ndhlovu P, Taylor M. Genital schistosomiasis and its unacknowledged role on HIV
transmission in the STD intervention studies. Internal Journal of STD & AIDS. 2014; 25(10):705-715.
http://dx.doi.org/10.1177/0956462414523743

Stecher C, Kallestrup P, Kjetland E, Vennervald B, Petersen E. Considering treatment of male genital schistosomiasis as a tool
for future HIV prevention: a systematic review. International Journal of Public Health. 2015; 60(7):839-848.
http://dx.doi.org/10.1007/s00038-015-0714-7

Christinet V, Lazdins-Helds J, Stothard J, Reinhard-Rupp J. Female genital schistosomiasis (FGS): from case reports to a call
for concerted action against this neglected gynaecological disease. International Journal of Parasitology. 2016; 46(7):395-404.
http://dx.doi.org/10.1016/j.ijpara.2016.02.006

Kleppa E, Ramsuran V, Zulu S, Karlsen GH, Bere A, Passmore JS, et al. Effect of female genital schistosomiasis and anti-
schistosomal treatment on monocytes, CD4+ T-Cells and CCRS expression in the female genital tract. PLOS ONE 2014; 9(6).
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0098593

World Health Organization. Priority interventions: HIV/AIDS prevention, treatment and care in the health sector [Internet].
Geneva: WHO Press; 2010. 174 p. Available from: http://apps.who.int/iris/bitstream/10665/44418/1/9789241500234_eng.pdf




