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INTRODUCTION

The soil transmitted helminths (STH), primarily Ascaris lumbricoides, hookworms
(Necator americanus, and Ancyclostoma duodenale), and Trichuris trichiura, are highly
prevalent in Nigeria, as in most of sub-Saharan Africa’™ They are responsible for
significant morbidity and mortality worldwide, causing an estimated loss of 39 million
disability adjusted life years (DALYs).° This disability burden is greater than that due to
malaria (35.7 million DALYSs), ® yet in comparison, STH are among the most neglected of
the "neglected tropical diseases.” The STH infections disproportionately affect those
living in the most resource poor settings, where the infections' effects contribute to the
continued cycle of poverty. Although the ultimate goal involves elimination of STH
infections through improved hygiene and sanitation, achieving this goal will take time
and considerable resources. In the meantime, reductions in morbidity and mortality can be
achieved through mass treatment programs, similar to those in place for onchocerciasis
and lymphatic filariasis. ® ’ Treatment of intestinal helminths has been shown to have
beneficial effects on growth and nutrition, child mortality, and school performance. ®*°

The most recently published World Health Organization (WHO) guidelines (2006)
recommend treatment of all school-aged children (SAC) twice a year in communities
where the prevalence of infection exceeds 50% in a sample of SAC, and once a year if the
prevalence is 20-50%.'" With a prevalence of less than 20%, treatment on a case by case
basis is recommended. * The guidelines also recommend treatment of preschool-aged
children (PAC) but do not give guidance on how often. The Global Target put forth by the
World Health Assembly Resolution 54.19 in 2001 is that at least 75% of all school-aged
children at risk of morbidity from schistosomiasis and STH should be regularly reached
and treated by the year 2010. As we have reached this deadline, it is imperative to look at
how current programs aimed at other tropical diseases, such as onchocerciasis, may be
helping to meet this goal.

Ivermectin (IV) causes paralysis and death of many nematode parasites. *? It is the drug of
choice for onchocerciasis and is routinely used as a mass treatment agent in
onchocerciasis and lymphatic filariasis treatment programs, supplied by a generous
donation from Merck & Co. Ivermectin was included in the list of WHO recommended
drugs®! for treatment of STH (except hookworms) in 2002, but has since been replaced on
the list by the benzimidazole class of anthelmintics. ** A few studies in humans have
shown ivermectin to be efficacious against Ascaris (cure rates 78.4-100%)**" and
Strongyloides (cure rates 83-84%),*> 8 but have had mixed results for the treatment of
Trichuris (cure rates 11%, 35.2%, 85%) 1> 1719
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twice per year 1V therapy in northeastern Ecuador on STH. However, no studies have
been done to look at the effect on the prevalence of STH following annual mass drug
administration (MDA) with IV for onchocerciasis that occurs at approximately 40 million
treatments per year in Africa. *

The use of annual 1V distribution to prevent morbidity caused by onchocerciasis began in
Imo state, Nigeria, in 1993 and reached statewide in 1995 following a national
onchocereciasis assessment survey that showed high prevalence of onchocerciasis
throughout much of southeastern Nigeria. % This program was begun as a combined
effort of the State Ministry of Health, the Lions Clubs, and the River Blindness
Foundation. For a time it also received support from the African Program for
Onchocerciasis Control (APOC). The distribution program is now run by the State
Ministry of Health in conjunction with The Carter Center. Imo State is composed of 27
districts known as local government areas (LGASs). On the basis of the 1995 disease
mapping for onchocerciasis, 18 of the 27 LGAs in Imo state receive annual 1V therapy
because onchocerciasis is a public health problem there. In affected villages,
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METHODS

Sampling methodology. From July to August, 2008, we performed a cross-sectional
survey of STH prevalence in Imo state, Nigeria. We used a stratified sampling procedure
to choose 40 villages, 20 treated and 20 untreated villages (
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his/her name recorded. The child or child's guardian was instructed to put a walnut sized
amount of feces (size showed with a rock) of his or her stool from the next morning into
the collection cup using a wooden stick, which was provided. The child/guardian was also
instructed to wash his/her hands
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skewed toward low egg counts. For this reason, logarithmic transformation and geometric
means were calculated for fecal egg density using antilog-1 where x = number of
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untreated area (P = 0.07). Only light intensity Trichuris infections were seen in the
treated areas, whereas 3 children (5.7%) had moderate intensity infections in the
untreated area (P = 0.55). Heavy infections with hookworm occurred in 3.2% and 1.8% of
children in the treated and untreated area, and moderate intensity infections occurred in
2.1% and 2.7% of children in the treated and untreated area (P = 0.77). Only one child
was found to be infected with S. mansoni, none were infected with Schistosoma
hematobium.

Preschool-aged. Among preschool-aged children, who had never received IV evenin
treated areas, there was a significant difference in the prevalence of infection with
Trichuris in the treated (1%) compared with untreated areas (8%) (P = 0.019). The
difference in the prevalence of Ascaris infection approached statistical significance (3%
versus 10%, P = 0.051). There was no difference in the prevalence of hookworm
infection (21% versus 27%, P = 0.30). Geometric mean egg counts per gram of stool
among all children 2-4 years of age were higher in untreated versus treated MDA, this
difference was significant for Ascaris and Trichuris but not for hookworm (Ascaris: 0.91
[95% CI 0.30-1.83] versus 0.24 [95% CI 0-0.59], P = 0.04; Trichuris: 0.39 [95% CI
0.12-0.73] versus 0.05 [95% CI1 0-0.14], P = 0.01; hookworm: 2.44 [95% CI 1.30-4.14]
versus 1.74 [95% C10.82-3.12], P = 0.36). The range of eggs per gram of stool in
untreated versus treated areas was 0-18,648 for Ascaris, compared with 0-6,000 in the
treated region, 0-312 versus 0-96 for Trichuris, and 0-624 versus 0-1,632 for
hookworm. Three children had Ascaris infection of moderate intensity; one in the treated
and two in the untreated areas, respectively (P = 1). The infections with Trichuris and
hookworm were all of light intensity. There was one case of infection with S. mansoni.

Effects of ivermectin on the need for community treatment. From a community
perspective, nearly all the villages required at least school-based therapy for hookworm;
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FIGURE 2.
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untreated groups. Although we found a significant impact of ivermetin on the prevalence
of Ascaris and Trichuris, there was no difference in the prevalence or intensity of
infection with hookworm in the treated versus untreated areas. The lack of efficacy
against hookworm, the STH most associated with causing anemia and intestinal
inflammation, explains the lack of difference in growth parameters.

The current WHO guidelines advocate STH treatment of PACs, but provide no specific
recommendations as to how often this treatment should be given. In addition, treatment of
PACs is not addressed in the World Health Assembly Resolution. Although school-aged
children typically have a higher worm burden than preschool-aged children, PACs are
still at risk for infection, as shown in our study and others. * ***® Very few studies have
been done looking at the negative effects on growth and developmentin the PAC age
group. However, given the rapid rate of development it is conceivable that infections in
this age may be more deleterious to subsequent growth and cognitive development than
infections suffered in later childhood. The available data shows that deworming of STH-
infected PAC improves their health and allows them to reach their cognitive potential. 3*
37 Although treatment of SAC may decrease the prevalence in the rest of the community,
including in PAC, treatment in this age still appears warranted if age appropriate
antihelminthic preparations can be manufactured.

Although intermittent chemotherapy provides a useful tool to combat STH infections,
long-term control and eradication of STH infections will require significant
improvements in hygiene and sanitation. Reporting consistent latrine use was associated
with a decreased rate of infection with both hookworm and Trichuris, although not with
Ascaris. This is in keeping with a study by Sorensen and others, * which also found that
latrine ownership had more impact on hookworm infection than on Trichuris or Ascaris.
Nguyen and others® also found that hookworm infection, but not Ascaris or Trichuris,
was associated with lack of a closed latrine (OR = 2.0). Other studies have found
improved sanitation alone to be an insufficient control measure for intestinal helminth
infections, but have not noted a differential effect with different intestinal parasites. *>**

Reported use of shoes was not associated with a lower prevalence of hookworm infection;
although this has previously been reported to be protective against hookworm infection.
However, so few children reported shoe use that this finding is probably not noteworthy.
In addition, those wearing shoes used "flip-flops," which do not provide much protection
from soil, especially in the rainy season.

A history of passing worms was associated with an increased risk of infection, both
overall and for each specific type of infection. However, it was neither a sensitive nor
specific marker of infection. This suggests that questioning children regarding passing of
worms should not be used in place of stool examinations to determine whether villages
are in need of treatment of STH.

A weakness of this study was that the baseline level of STH infection in these villages
was not obtained before initiating MDA. Although the villages sampled were matched as
closely as
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infection, we cannot be sure that the treated villages had the same initial prevalence and
intensity of STH as the untreated villages. However, given the similar hookworm findings
between areas, and the known properties of ivermectin against the STHs, we think our
assumption that Ascaris and Trichuris levels were similar before 1V interventions began
IS reasonable.

Further studies are indicated to determine if annual IV and albendazole will suffice to
control STHs in IV-treated onchocerciasis areas where STH prevalence is > 50%, so
averting the need to invest in an additional treatment round. In addition, preschool-aged
children are at risk for STH infections and better studies and age appropriate drug
preparations are needed to guide recommendations for STH treatment in this age group.
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