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Abstract.

Strongyloides stercoralis, although endemic in many countries, is not included in helminth control pro-

grams. Few data are available on the prevalence and morbidity linked to this infection. We compared data from two
studies conducted in 1998 and 2013 on Pemba Island, Tanzania, involving 525 and 509 schoolchildren, respectively. In
1998, the diagnostic method used was Harada Mori, whereas in 2013 diagnosis was made by both Koga agar plate and
Baermann methods. The prevalence registered was 41% in 1998 and 7% in 2013. This data suggest that the prevalence of
S. stercoralis on Pemba was significantly reduced 7 years after the last ivermectin administration for preventive che-
motherapy and underlines the importance and impact of large-scale preventive chemotherapy, which often goes beyond
its actual target. Preventive chemotherapy with ivermectin should be recommended in areas where S. stercoralis is

endemic.

Strongyloides stercoralis has been considered to be “the
most neglected of the neglected tropical diseases (NTD).”" In
fact, although the parasite is endemic in many countries, and
recent figures estimate a global prevalence of about 350 mil-
lion infected people,? it has not yet been included in control
interventions for NTD. This is partly due to the fact that the
resources needed for the diagnosis and treatment of
S. stercoralis differ from the ones of the other soil-transmitted
helminths (STH). First, the diagnosis of strongyloidiasis is
more cumbersome compared with other STH, and diagnostic
tools commonly used in the field are not sufficiently
sensitive.>> Furthermore, treatment should not aim at the
mere reduction of parasitic load, because of the potentially
fatal risks of a persisting infection. Ivermectin is the drug of
choice, which is superior in efficacy to albendazole.® It should
be noted that in countries endemic for Loa loa, ivermectin
should be used with caution due to potentially severe side
effects in patients with loiasis.” However, ivermectin is often
not easily available in S. stercoralis endemic areas, outside
preventive chemotherapy (PC) programs. For these reasons,
there is need for control programs specifically targeting
S. stercoralis.

The potential benefit of PC with ivermectin in patients in-
fected with S. stercoralis has been observed previously by a
few studies that were reporting the results of control programs
aiming at the elimination of either lymphatic filariasis (LF) or
onchocercosis.®?

Pemba is together with Unguja one of the two main islands
of the Zanzibar archipelago, where campaigns of PC in-
cluding ivermectin in combination with albendazole for the
elimination of LF have been periodically conducted since
2001. Several surveys assessing the prevalence and in-
tensity of infections with STH were carried out in parallel.'%"2
Zanzibar, in addition to LF, is also endemic for infections with
STH and Strongyloides haematobium and PC either school-
based and/or community-based has been ongoing as part of
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the Zanzibar National Helminth Control Program and LF
Elimination Program since 1995. The time line of the different
treatments with benzimidazoles, praziquantel, and/or iver-
mectin is illustrated in Figure 1. LF treatment was adminis-
tered for 6 years both on Unguja and Pemba islands, and was
discontinued in 2006 as prevalence in sentinel sites was
below 1%.'3 It was restarted in 2013, as the country did not
pass the Transmission Assessment Survey carried out in
2011." In each of the six treatment rounds (1995-2014)
(Figure 1), ivermectin was administered as a single dose of
200 ug/kg. We conducted a retrospective analysis of the
results available from two studies conducted in school-
children in the study area to evaluate the impact of PC using
ivermectin on S. stercoralis prevalence. The other drugs used
in Pemba Island for helminth control in single dose have no
(praziquantel) or only negligible (benzimidazoles) efficacy on
S. stercoralis.

The two studies available for the current analyses had
been approved by the relevant institutional review boards
and ethics committees and were conducted according
to international ethics standards (for details, see individual
publications).®1®

The first study was carried out in 1998 at the beginning of
the helminth control program, before starting PC interven-
tions. It aimed to assess differences in iron status in children
affected by the two species of hookworm (Ancylostoma
duodenale and Necator americanus).'® Although it did not
target S. stercoralis specifically, data were collected also on
this parasite. Children were enrolled in 10 primary schools on
Pembalsland. The diagnostic methods used in this study were
Kato-Katz and Harada Mori, on a single stool sample. The
second study was conducted in 2013, 7 years after the last
distribution of ivermectin; data on prevalence of S. stercoralis
on Pemba Island were obtained in the framework of a clinical
trial on efficacy of oxantel-pamoate against Trichuris trichiura
infection.’® Samples were collected in two primary schools.
The diagnostic methods used were quadruplicate Kato-Katz
slides on two stool samples, two Koga agar plates and two
Baermann tests for each individual.

The two studies comprised a total of 1,034 individuals.
Prevalence of S. stercoralis on Pemba Island was
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Ficure 1. Preventive chemotherapy timeline on Pemba Island from 1995 until 2015. The school-based national helminth control program started
with administration of mebendazole (500 mg, single dose) and praziquantel (40 mg/kg, single dose) in 1995 and changed to albendazole (400 mg,
single dose) and praziquantel (40 mg/kg, single dose) in 2003. The program to eliminate lymphatic filariasis started in 2001 with ivermectin (200 pg/kg,
single dose) plus albendazole (400 mg, single dose) at community level. In 2006, lymphatic filariasis treatment was discontinued and restarted in 2013.
ALB = albendazole; IVM = ivermectin; MBZ = mebendazole; PZQ = praziquantel; TAS = transmission assessment survey; y = year.

significantly reduced after 7 years of yearly ivermectin treat-
ment (six treatments in total). In 1998, the overall prevalence of
S. stercoralis was 41%, whereas in 2013, it was as low as 7%.
In more detail, S. stercoralis prevalence in 1998 ranged from
15.3% to 65.3%, whereas in 2013 the range was 2-16%
(Figure 2). Worth of notice, the second study was carried out
using double Koga agar plate and Baermann, techniques
which have a better sensitivity than Harada—Mori (on a single
stool sample) used in the 1998 study, hence the true preva-
lence in 1998 might have been even higher. These data un-
derline the importance and extended impact of PC, which
goes beyond the targeted parasitic infections.

Our result is consistent with the findings from Unguja
reported by Knopp and others.® In Unguja 1 year after six
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rounds of treatment with ivermectin, prevalence of S. ster-
coralis infection was reduced by 80% even though the di-
agnostic methods used during the last assessment were
more sensitive than the one used at baseline. The same trend
has been observed in Ecuador®: a significant decrease was
observed in S. stercoralis prevalence in areas where PC for
Onchocerca volvulus with ivermectin has been carried out for
several years.

Our study has two limitations. First of all we identified only
two data sets that included S. stercoralis, highlighting the
neglect of this parasitic infection. Furthermore, the schools
selected in 2013 were different from the ones screened in
1998. However, it is worth highlighting that Pemba is a
small island and the schools studied are close, sharing

- 1998 Study
* 2013 Study

Ficure 2. Strongyloides stercoralis prevalence on Pemba Island in 1998 and 2013.
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the same environment and likely similar transmission potential
(Figure 2). In more detail, in Mchangamdogo the prevalence
was 2% in 2013 compared with Kwale, which had revealed a
prevalence of 15% in 1998. The same has been recorded for
Shungui, close to Shengejuu, where the prevalences were de-
termined as 54% (1998) versus 16% (2013). It is worth noticing
that sanitation interventions have been limited in the study area
and the prevalence of STH'® is still rampant in the Island, making
unlikely that reduction of S. stercoralis prevalence was due to
improved sanitary conditions and other factors in addition to PC
campaigns. In conclusion, data from this retrospective study
confirms the high efficacy and long-lasting impact of ivermectin
for LF and onchocerciasis control on S. stercoralis infection. In
agreement with other surveys,® we emphasize that ivermectin
should be added to ongoing PC programs to control S. ster-
coralis in areas where this neglected parasite is endemic.
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