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Abstract

Objective To determine if the prevalence of schistosomiasis in children aged 9—
12 years is associated with the prevalence in 5-8-year-olds and adults after preventive
chemotherapy in schools or the community.

Methods We combined data from four community-randomized, preventive
chemotherapy trials in treatment-naive populations in Céte d’lvoire, Kenya and the
United Republic of Tanzania during 2010-2016 according to the number of praziquantel
treatments and the delivery method. Schistosoma mansoni infection was detected on
two slides prepared from each participant’s first stool using the Kato—Katz technique.
We assessed associations between S. mansoni prevalence in 9-12-year-olds and in 5—
8 year-olds and adults in the community before and after treatment using Bayesian
regression models.

Findings Stool samples from 47 985 5-8-year-olds, 81 077 9-12-year-olds and
20492 adults were analysed. We found associations between the prevalence in 9-12-
year-olds and that in 5-8-year-olds and adults after preventive treatment, even when
only school-age children were treated. When the prevalence in 9-12-year-olds was
under 10%, the prevalence in 5-8-year-olds was consistently under 10%. When the
prevalence in 9-12-year-olds was under 50%, the prevalence in adults after two or four
rounds of preventive chemotherapy was 10-15% lower than prechemotherapy.
Postchemotherapy age-group associations were consistent with prechemotherapy
associations in this analysis and previous studies.
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Conclusion The prevalence of S. mansoni infection in 9-12-year-olds was
associated with the prevalence in other age groups and could be used to guide
community treatment decisions.

Introduction

Control programmes for schistosomiasis, the human disease caused by worms of the genus
Schistosoma, focus on collecting and evaluating data from school-age children.! The use of
school-age children as a sentinel population is considered cost-effective for neglected tropical
disease programmes because:'~ (i) these children typically have the highest infection
prevalence;! (ii) their burden-of-disease indicators are assumed to be representative of the
community;® and (iii) preventive chemotherapy is mainly disseminated through schools due to

the lower overall cost and ease of distribution.’

To ensure the control and elimination of schistosomiasis are sustained, other age groups
should be also covered by control measures.”® The 2022 human schistosomiasis guideline from
the World Health Organization (WHO) recommended that everyone over the age of 2 years
should be treated.'® However, monitoring different age groups necessitates collecting data from
these age groups to guide accurate drug delivery at a time when funds for monitoring and
evaluation are already insufficient. There are also logistical challenges in collecting
parasitological data from multiple age groups, especially among adults,* and expanding the age

range for monitoring and evaluation will likely increase costs and delay reporting.

Prior research found associations between various community-level parasitological
indicators in different age groups in western Kenya before praziquantel dissemination.* Our
study aimed to extend this observation by examining whether the prevalence of schistosomiasis
in children aged 9-12 years is associated with the relative prevalence in other age groups after
mass treatment and to determine whether the delivery of treatment in only schools or throughout
the community affects any associations. Specifically, we wanted to determine if the assessment
of stool samples from children aged 9—12 years could be used to monitor the preventive
chemotherapy target of 10% infection prevalence for other age groups.'” To do this, we pooled
data from four community-level, praziquantel-dissemination trials collected both before the
initiation of preventive chemotherapy and after 4 years of the intervention. These four trials were
conducted under a unified protocol, which provided a unique opportunity to combine data and to

evaluate correlations between different age groups.!!

2 of 21



Publication: Bulletin of the World Health Organization; Type: Research
Article ID: BLT.23.289843

Our secondary objective was to determine whether the impact of preventive
chemotherapy was influenced by the delivery method. We hypothesized that community-wide,
preventive chemotherapy would have a similar effect in all age groups whereas school-based
treatment would disproportionately decrease the prevalence in children aged 9—12 years, which
would make the prevalence in this age group after the administration of preventive chemotherapy
less useful as a proxy for the prevalence in younger children or adults. However, because we
previously observed that the prevalence in adults decreased even in communities where
treatment was delivered only in schools,'? we also tested the hypothesis that the prevalence in
children aged 9—-12 years could serve as a predictor of the relative prevalence in children aged 5—

8 years and in adults.

Methods

The data used in our analysis were pooled from four community-randomized, preventive,
chemotherapy interventions organized by the Schistosomiasis Consortium for Operational
Research and Evaluation (SCORE) under a unified protocol that were conducted between 2010

13,14 involved treatment-

and 2016."" Two trials, one in Cdte d’Ivoire and one in western Kenya,
naive communities that were selected because the prevalence of Schistosoma mansoni infection
in schoolchildren aged 13—14 years was 10-24%. The remaining two trials, one in western

12,15 involved treatment-naive communities

Kenya and one in the United Republic of Tanzania,
selected because the S. mansoni infection prevalence was 25% or more in schoolchildren aged

13—14 years. All data were publicly available and were downloaded from ClinEpiDB.'®

A thorough description of the trial methods is included in the online repository.'” In brief,
communities in each trial were randomized to different annual praziquantel distribution
schedules for 2 or 4 years (Fig. 1). Data were collected from children aged 5-8 years, children
aged 9—12 years and adults aged 20-55 years at both baseline (i.e. before treatment in year 1)
and in year 5 (the non-treatment year), 1 year after preventive chemotherapy was last
administered. Being naive to preventative chemotherapy, children aged 5-8 years could serve as
a proxy for younger children (e.g. pre-school-age children). Treatment coverage of children aged
9-12 years was above 70% in most trial arms.'*"!% Data from communities in the four trials that
had the same number and type (i.e. community-wide or school-based) of treatment were pooled
and analysed separately (Fig. 1). With community-wide-treatment, all age groups were

considered treated; with school-based-treatment, only children aged 9-12 years were considered
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treated. Our analysis included five treatment frequencies for 9—12-year-olds and 5-8-year-olds:
(1) four treatments for both 9—12-year-olds and 5—8-year-olds; (ii) four treatments for 9—12-year-
olds and two treatments for 5—8-year-olds; (iii) four treatments for 9—12-year-olds and no
treatment for 5—8-year-olds; (iv) two treatments for both 9—12-year-olds and 5-8-year-olds; and
(v) two treatments for 9—12-year-olds and no treatment for 5-8-year-olds. The analysis also

included similar treatment frequencies for children aged 9—12 years and adults.

In years when a community was scheduled for treatment, whether community-wide or
school-based, the prevalence and intensity of S. mansoni infection were measured before the
distribution of praziquantel. In all trial arms, attempts were made to collect three stool samples
from approximately 100 children aged 9-12 years in each treatment year (parasitological
indicators were not assessed in non-treatment years) and in year 5, 1 year after the last round of
treatment. A single stool sample was collected in year 1 and year 5 from at most 100 children
aged 58 years and from 50 adults. Samples were obtained from children aged 5-8 years
irrespective of whether the baseline prevalence in schoolchildren aged 13—14 years was 10-24%
or 25% or higher. Samples from adults were collected only in communities where the baseline

prevalence in schoolchildren aged 13—14 years was 25% or higher.

Two slides were prepared from each stool sample using the Kato—Katz thick smear
technique. Each slide was examined by a trained microscopist who reported the number of
parasite eggs per slide. For our analysis, we excluded participants who did not have two slides
available from a single stool sample. For 9—12-year-olds, our analysis used findings from the
first stool sample for which two slides were available. A participant was considered positive for

S. mansoni infection if eggs were detected on either slide.

Statistical methods

We assessed associations between prevalence estimates for different age groups using a
binomial, Bayesian errors-in-variables model.'®!” Models were fitted by Markov chain Monte
Carlo methods using the rjags package in R (R Foundation, Vienna, Austria).?® We created fitted
curves for year 1 and year 5 for the estimated association between the community-level
prevalence of S. mansoni infection in 9—12-year-olds and the community-level prevalence in
other age groups. Further details of the statistical analyses and the model selection can be found

in the online repository.!”
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We performed additional analyses using data collected at year 5 to evaluate associations
between the infection prevalence in 9—12-year-olds and the prevalence in other age groups for
different treatment frequencies and dissemination methods (i.e. school-based and community-
wide). As the best-fitting model in most situations was a linear model (on the log scale), we
fitted two models: one for 5-8-year-olds and one for adults. Each model included: (i) the
prevalence in 9—12-year-olds as an errors-in-variables term; (ii) variables for the treatment
frequency and treatment schedule; and (iii) interactions between the prevalence in 9—12-year-
olds and the treatment schedule. The relative likelihood that a 5—8-year-old in a particular
community would have an S. mansoni infection compared with a 5-8-year-old in a community
where the infection prevalence in 9—12-year-olds was 10 percentage points higher is reported as
an odds ratio (with a 95% Bayesian credible interval; BCI).

All analyses were conducted using R version 4.0.3. Information on ethical approval can

be found in the online repository and elsewhere.!?"1>:!7

Results

Stool samples from 47 985 children aged 58 years, 81 077 children aged 9—12 years and 20 492
adults were analysed. Data were available from 49 to 50 communities to compare the prevalence
of S. mansoni infection in 5—8-year-olds and 9—12-year-olds in year 1 and year 5 for three of the
five treatment groups shown in Fig. 1 (Table 1). For the treatment group in which 9—12-year-olds
received four treatments and 5—8-year-olds received none, data were available from 100
communities for both years. For the treatment group in which 9—12-year-olds received two
treatments and 5—8-year-olds received none, data were available from 200 communities for both
years. Although the estimated infection prevalence in participants and communities decreased
from year 1 to year 5 across all treatment groups, decreases were smaller when 5—8-year-olds
were not treated during the study, possibly because the prevalence in year 1 was low for both 5—

8-year-olds and 9—12-year-olds in these treatment groups.

Data were available from 40 to 50 communities to compare the infection prevalence in
adults and 9—12-year-olds for four of the five treatment groups (Table 2). For the treatment group
in which 9-12-year-olds received two treatments and adults received none, data were available

from 98 communities for year 1 and from 87 communities for year 5.
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Associations between the prevalence of S. mansoni infection in 9-12-year-olds and 5-8-
year-olds were roughly similar for the five treatment frequencies (Fig. 2). When the prevalence
in 9-12-year-olds was less than 10%, the difference in prevalence between year 1 and year 5 in
5—-8-year-olds was less than 3.4 percentage points for all treatment frequencies except that with
which 9-12-year-olds received four treatments and 5—8-year-olds received two treatments, where
the association graph was more curvilinear. Generally, when the prevalence in 9—12-year-olds
was between 25 and 50%, the prevalence in 5—8-year-olds was lower in year 1 than year 5. Fitted
curves for the two years tended to converge again when the prevalence in 9—12-year-olds was 60
to 90%, except for the treatment frequency where both 9—12-year-olds and 5-8-year-olds
received two treatments. However, as the prevalence in 9—12-year-olds was greater than 75% in
very few communities, especially in year 5, findings in communities in which the prevalence in

9—12-year-olds was greater than 75% should be interpreted with caution.

Fig. 3 shows associations between the prevalence of S. mansoni infection in 9—12-year-
olds and adults for the five treatment frequencies. When the prevalence in 9—12-year-olds was
less than 50%, the association between the prevalence in 9—12-year-olds and that in adults
differed markedly between year 1 and year 5. For instance, for the treatment frequency where 9—
12-year-olds were treated twice and adults were not treated, when the prevalence in 9—12-year-
olds was less than 25%, the prevalence in adults in year 5 was consistently lower than the
prevalence in adults in year 1 (difference range: 11.5-12.4 percentage points). The same was true
for the two treatment frequencies where 9—12-year-olds were treated four times and adults were
treated two or four times, respectively. For the treatment frequency in which 9—12-year-olds
were treated four times and adults were not treated, the difference in prevalence in adults
between year 1 and year 5 was much smaller and more variable (range: 0.1-8.0 percentage
points) due to the curvilinear shape of the year-1 curve. Similar to our observations on the
associations between the prevalences in 9—12-year-olds and 5-8-year-olds, the difference in
prevalence between year 1 and year 5 in adults became less pronounced when the prevalence in

9—12-year-olds increased above 50%. Again, this result should be interpreted with caution.

Associations between the prevalence of S. mansoni infection in 9—12-year-olds and that
in 5—8-year-olds at year 5 were robust and similar for all five treatment frequencies (Table 3).
Based on the associations found, the odds that a 5-8-year-old in a particular community would

test positive on a Kato—Katz stool examination compared with a 5—-8-year-old in a community
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where the infection prevalence in 9-12-year-olds was 10 percentage points higher would be
between 0.54 (BCI: 0.50-0.58) and 0.64 (BCI: 0.58-0.70), depending on the treatment frequency
and dissemination method. The BCls for the odds ratios generally overlapped for different
treatment frequencies and dissemination methods, which suggests that the association between
the prevalence in 5-8-year-olds and 9—12-year-olds at year 5 was similar for different treatment

frequencies and dissemination methods.

Associations between the prevalence of S. mansoni infection in 9—12-year-olds and that
in adults at year 5 were weaker and more variable than analogous associations between the
prevalence in 9—-12-year-olds and 5—8-year-olds (Table 4). On comparing a community where
the prevalence in 9-12-year-olds was 10 percentage points lower than in another community, the
odds that an adult in the first community would test positive on a Kato—Katz stool examination
compared with an adult in the second community would be between 0.67 (BCI: 0.58—0.77) and
0.84 (BCI: 0.79-0.90), depending on the treatment schedule and dissemination method.
Although BClIs for the odds ratios generally overlapped for different treatment frequencies and
dissemination methods, there was a weak trend for the odds of a positive examination result to

decrease as the number of treatments increased.

Discussion

Our findings suggest that measurements of the prevalence of S. mansoni infection in stool
samples from 9—12-year-olds during schistosomiasis control programmes can be used to monitor
the relative prevalence in other age groups, both before and after two to four rounds of
preventive chemotherapy. Furthermore, we found that once the prevalence in children aged 9—
12 years is reduced to below 10%, the prevalence in 5-8-year-olds should also be less than 10%.
Thus, the prevalence in 9—12-year-olds could provide an upper bound for the prevalence in 5-8-
year-olds, potentially eliminating the need to monitor and evaluate 5—8-year-olds and, by proxy,
pre-school-age children. As the recent WHO schistosomiasis guideline uses 10% as a prevalence
target for control programmes,'? it may be reasonable to expect that once a programme has
achieved a prevalence of 10% or less among children aged 9-12 years, the prevalence in younger

children will also be below 10%.

Although it seems likely that the prevalence of S. mansoni infection in adults will be

below 10% when the prevalence in 9—12-year-olds is below 10%, further research is needed. We
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found that the prevalence in adults decreased more between year 1 and year 5 in the community
trials we analysed than the prevalence in 9—12-year-olds. The Secor et al. trial in Kenya in our
study and the SCORE S. haematobium preventive chemotherapy trial both reported a decrease in

the prevalence in adults,'*?!

even in communities that received only school-based treatment. The
researchers attributed the decrease to reduced community-wide transmission due to preventive
chemotherapy. However, the difference in model-based estimates between year 1 and year 5 we
observed make it difficult to use the prevalence in 9—12-year-olds as a proxy for the prevalence
in adults: using the prevalence in 9—12-year-olds in year 1 to estimate the prevalence in adults
would result in an estimate 10 to 15% higher than using the prevalence in 9-12-year-olds in
year 5. Nevertheless, as the prevalence in adults was observed to increase consistently with the
increase in prevalence in 9—12-year-olds in both year 1 and year 5, it is likely that the prevalence

in adults can also be predicted by the prevalence in 9—12-year-olds once further research has

established the appropriate association.

If the relationship between the prevalence of S. mansoni infection in children aged 9—
12 years and that in other age groups can be established, monitoring and evaluating 9—12-year-
olds would be sufficient to provide estimates of the prevalence in other age groups. This
approach would reduce the financial burden on control programmes as data collection could
focus on primary schools. Further groundwork is needed, however. First, our analyses compared
the infection prevalence before and after preventive chemotherapy. Researchers have shown that
the association between the prevalence in 9—12-year-olds and other age groups can change
rapidly in the first few years after a preventive chemotherapy programme.'? Moreover, changes
in prevalence at the community level may differ between age groups because of differences in
exposure to infection and in immunity,** though the pattern may alter after several years of
treatment as the annual reduction in prevalence would be expected to decrease. Second, the
relationship between the prevalence in 9—12-year-olds and that in other age groups may vary by
location. Associations between age groups may need to be established for each geographical
setting because spatial correlations between prevalence values have been recognized as
important for disease elimination and the delivery of preventive chemotherapy.?*-* Data sources
with schistosome prevalence data for different age groups could be used to further evaluate the

relationship between the prevalence in children aged 9—12 years and that in other age groups.
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Our results differ from those of a modelling study,” which concluded that adult data
should also be collected. In that study, preventive chemotherapy was required for adults to
achieve disease control and elimination in regions where the infection burden in adults was high.
In general, assumptions made about the initial prevalence in modelling studies have differed
from our observations.>*>2® For example, all modelling scenarios considered assumed that the
prevalence of infection in adults at treatment initiation was above 60.0%.° In the treatment-naive
areas included in our study, the prevalence of S. mansoni infection in adults was no higher than
40.3% for any treatment group. Furthermore, all modelling scenarios assumed that the
prevalence in school-age children was 75% at treatment initiation, whereas we found an infection
prevalence no higher than 46.7% in 9—12-year-olds in any treatment group in the trials included.
However, the data we used were based on evaluations of single stool samples and were likely to
have been underestimates. Finally, the decreases in prevalence we observed in 9—12-year-olds
and adults were larger than those predicted in the modelling scenarios.’ In the trials in our
analysis, the infection prevalence in 9-12-year-olds decreased by approximately half over the
study period; the mathematical models assumed that the prevalence in school-age children would
drop by no more than one third over 5 years and that the prevalence in adults would remain
largely unchanged. If these models were updated to incorporate the lower prevalence rates from

the trials in our study, the modelling predictions may agree with our conclusions.

One shortcoming of our analysis is that, in monitoring younger children, there is
generally more of a focus on pre-school-age children than on 5-8-year-olds. Pre-school-age
children were not included in the trials in our study because they are not currently involved in
regular preventive chemotherapy campaigns. Nevertheless, we hope that our findings in 5-8-
year-olds can provide some understanding of the relationship between the prevalence of S.
mansoni infection in pre-school-age children and the prevalence in 9—12-year-olds at the
community level because the 5—8-year-olds were treatment-naive. The prevalence in younger
children is expected to be lower than in children in their first year of school because they will
have had fewer years of possible exposure to infection. More data are needed to explore the
relationship between the infection prevalence in pre-school-age children and 9—12-year-olds at

the community level.

Our results may also have been affected by biases associated with other shortcomings.

First, the trials included used only one stool sample from which two slides were obtained. This
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approach enabled the prevalence of S. mansoni infection to be compared between different age
groups as the sensitivity of the test would be expected to be the same in each group. However,
the prevalence was likely to have been underestimated because the sensitivity of the Kato—Katz
technique is low when only a single stool is evaluated.?*° Second, as our data came from
community-randomized trials, our findings may not be generalizable to control programmes.
Third, as the trials used the infection prevalence in 13—14-year-old schoolchildren as an
eligibility criterion for communities, some communities in which the prevalence in 9-12-year-
olds was less than 25% may have been included in the analysis along with trials in communities
where the prevalence was 25% or more. Third, although the data came from multiple locations,
they do not represent a complete set of schistosomiasis transmission archetypes. The trial sites
either bordered one of the African Great Lakes (i.e. in Kenya and the United Republic of
Tanzania) or were in the mountains (i.e. in Cote d’Ivoire). There were no sites bordering rivers
(e.g. in the Senegal River Basin) or outside Africa (e.g. in the Americas, Asia or the Western
Pacific). Associations between age groups in these other areas should be investigated because
these associations may be affected by variations in ecology, local behaviour or Schistosoma host
species. Fourth, age-group associations may also have been affected by variations in treatment
coverage. Finally, as our analyses involved data on S. mansoni, the associations we found may

not extend to other Schistosoma species.

In conclusion, we found that the prevalence of S. mansoni infection in 9—-12-year-olds
reflected the relative prevalence in other age groups, both before and after preventive
chemotherapy, which suggests that infection monitoring in this age group is sufficient to
determine the approximate prevalence in other age groups and to guide community treatment
decisions. Importantly, we observed that, when a treatment threshold of 10% prevalence had
been achieved in 9—12-year-olds, the prevalence in younger children was reliably lower. The
relationship between the prevalence in 9—12-year-olds and adults is likely to be similar but

further studies in other locations are needed for confirmation.
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Table 1. Children aged 5-8 years and 9-12 years, study of age-group associations of schistosomiasis prevalence,
Céte d’lvoire, Kenya and United Republic of Tanzania, 2010-2016

No. Trial No. Individual parameters Community parameters, median range
praziquantel year communities 5-8-year-olds 9-—12-year-olds 5-8-year-olds 9-12-year-olds
treatments in trials No. Prevalence of S. No. Prevalence of No. Prevalence of No. Prevalence of
received,® 5— participants mansoni participants  S. mansoni participants S. mansoni participants S. mansoni
8-year-olds: in trials infection, % in trials infection, % per infection in per infection in
9I—J 2-year- (95% CI) (95% Cl) community communities, community communities, %
olds %

0:2 1 200 10323 24.0 (19.9-28.6) 16 946 29.9 (26.5-33.6) 43 (3-141) 10.3 (0.0-100) 96 (27-123)  18.9(0.0-100)
0:2 5 200 10753 20.3(16.4-24.7) 19193 19.0 (16.1-22.1) 47 (6-108) 6.5(0.0-93.1) 100 (36-127) 10.0 (0.0-93.0)
2:2 1 49 2587 35.1 (26.244.9) 4 348 42.4 (34.6-50.4) 45 (10-100) 25.9 (0.0-88.0) 98 (33-110)  41.0(7.0-97.0)
2:2 5 50 2977 25.7 (18.6-33.7) 4820 26.2 (20.3-32.9) 51 (14-120) 13.2 (0.0-87.5) 100 (67-102) 19.2 (0.0-89.0)
0:4 1 100 4588 21.4 (15.7-28.2) 8 260 27.2 (22.2-32.7) 38 (3-100) 7.7 (0.0-95.7) 96 (12-120) 15.2 (0.0-89.0)
0:4 5 100 4962 18.9 (13.6-25.2) 9500 15.0 (11.3-19.4) 42 (8-109) 4.5(0.0-79.4) 100 (40-130) 6.0 (0.0-79.0)
2:4 1 49 2717 324 (24.441.3) 4 344 40.0 (32.1-48.4) 44 (7-105) 15.4 (0.0-100) 97 (11-120)  27.7 (3.0-94.0)
2:4 5 50 2968 26.4 (18.7-35.2) 4755 22.2 (15.6-29.9) 55 (9-109) 12.5(0.0-83.0) 100 (51-120) 10.0 (0.0-84.0)
4:4 1 49 3089 42.5(33.4-51.9) 4248 46.7 (39.1-54.4) 65 (7-152) 34.4 (0.0-100) 99 (34—111)  44.6 (3.7-92.3)
4:4 5 49 2958 23.6 (17.8-30.3) 4 652 23.8 (17.7-30.8) 59 (11-101) 13.3(0.0-71.0) 100 (59-109) 11.9(1.0-77.8)

Cl: confidence interval; S. mansoni: Schistosoma mansoni.

@ Praziquantel was administered annually in years 1 to 4, as indicated.
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Table 2. Adults and children aged 9-12 years, study of age-group associations of schistosomiasis prevalence,
Céte d’lvoire, Kenya and United Republic of Tanzania, 2010-2016

No. Trial No. Individual parameters Community parameters, median (range)
praziquantel year communities Adults® 9-12-year-olds Adults® 9-12-year-olds
treatments in trials No. Prevalence of No. Prevalence of No. Prevalence of No. Prevalence of
received,? participants  S. mansoni participants  S. mansoni participants  S. mansoni participants S. mansoni
adults®: 9- in trials infection, % in trials infection, % per infection in per infection in
1|2c;year' (95% ClI) (95% CI) community communities, % community communities, %
olds

0:2 1 98 4064 38.0 (33.842.2) 8686 46.3 (40.9-51.9) 47 (2-54) 32.7 (0.0-87.0) 96 (27-123)  18.9 (0.0-100)
0:2 5 87 2865 18.6 (15.3-22.2) 8394 28.3 (23.0-34.1) 43 (1-79) 15.9(0.0-82.0) 100 (36-127) 10.0 (0.0-93.0)
2:2 1 48 1876 36.1(31.441.1) 4240 42.9 (35.0-51.1) 45 (6-53) 32.0(0.0-76.2) 98 (33-110)  41.0 (7.0-97.0)
2:2 5 44 1387 15.3 (11.6-19.7) 4232 25.2 (18.7-32.6) 36 (1-50)  14.3 (0.0-100) 100 (67-102) 19.2 (0.0-89.0)
0:4 1 48 1926 36.2 (30.342.5) 4137 43.1 (35.2-51.3) 47 (6-60) 31.2 (0.0-78.0) 96 (12-120) 15.2 (0.0-89.0)
0:4 5 41 1364 17.7 (12.4-24.1) 3709 24.9 (17.8-33.1) 43 (1-50) 12.5(0.0-56.5) 100 (40-130) 6.0 (0.0-79.0)
24 1 50 2096 35.4 (29.441.7) 4355 40.0 (32.0-48.3) 48 (4-54) 32.3 (5.1-88.4) 96.5 (11-120) 27.7 (3.0-94.0)
2:4 5 44 1413 14.1 (9.7-19.5) 4155 18.3 (12.3-25.7) 45 (1-50)  13.0(0.0-100) 100 (51-120) 10.0 (0.0-84.0)
4:4 1 49 1983 40.3 (35.345.5) 42438) 46.7 (39.1-54.4) 48 (7-51)  41.7 (0.0-78.7) 99 (34-111)  44.6 (3.7-92.3)
4:4 5 42 1468 13.6 (8.3-20.6) 3968 21.8 (15.7-28.9) 46 (1-74) 6.0 (0.0-71.4) 100 (59-109) 11.9 (1.0-77.8)

Cl: confidence interval; S. mansoni: Schistosoma mansoni.
@ Praziquantel was administered annually in years 1 to 4, as indicated.

b Adults were aged between 20 and 55 years.
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Table 3. Association between Schistosoma mansoni prevalence in children aged
9-12 years and 5-8 years, study of age-group associations of schistosomiasis
prevalence, Céte d’lvoire, Kenya and United Republic of Tanzania, 2010-2016

No. praziquantel Treatment Relative likelihood of S. mansoni
treatments received, dissemination infection in 5-8-year-olds for a 10%
9-12-year-olds:5-8-year- method drop in the infection rate in 9-12-
olds year-olds

OR (95% BCI)?
2:0 School-based 0.56 (0.53-0.59)
2:2 Community-wide 0.58 (0.52—-0.64)
4:0 School-based 0.54 (0.50-0.58)
4:2 Community-wide and 0.59 (0.54-0.64)

school-based

4:4 Community-wide 0.64 (0.58-0.70)

BCI: Bayesian credible interval; OR: odds ratio; S. mansoni: Schistosoma mansoni.

@ The OR expresses the relative likelihood that a 5-8-year-old in a particular community would have an S. mansoni
infection compared with a 5-8-year-old in a community where the infection prevalence in 9—12-year-olds was 10
percentage points higher. For example, in the treatment group where 9-12-year-olds received two treatments and 5—
8-year-olds received none, a 10% decrease in the S. mansoni infection rate among 9—12-year-olds would correspond
to a reduced likelihood of infection among 5-8-year-olds, expressed as an odds ratio of 0.56.
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Table 4. Association between Schistosoma mansoni prevalence in children aged
9-12 years and adults, study of age-group associations of schistosomiasis
prevalence, Céte d’lvoire, Kenya and United Republic of Tanzania, 2010-2016

No. praziquantel Treatment Relative likelihood of an S. mansoni

treatments received, dissemination infection in an adult for a 10% drop

9-12-year-olds:adults® method in infection rate in 9—12-year-olds
OR (95% BCI)?

2:0 School-based 0.84 (0.79-0.90)

2:2 Community-wide 0.81 (0.72-0.90)

4:0 School-based 0.77 (0.69-0.87)

4:2 Community-wide and 0.79 (0.70-0.89)

school-based
4:4 Community-wide 0.67 (0.58-0.77)

BCI: Bayesian credible interval; OR: odds ratio; S. mansoni: Schistosoma mansoni.

@ The OR expresses the relative likelihood that an adult in a particular community would have an S. mansoni infection
compared with an adult in a community where the infection prevalence in 9-12-year-olds was 10 percentage points
higher. For example, in the treatment group where 9-12-year-olds received two treatments and adults received none,
a 10% decrease in the S. mansoni infection rate among 9—12-year-olds would correspond to a reduced likelihood of
infection among adults, expressed as an odds ratio of 0.84.

b Adults were aged between 20 and 55 years.
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Fig. 1. Praziquantel distribution schedules in four trials, study of age-group
associations of schistosomiasis prevalence, Céte d’lvoire, Kenya and United

Republic of Tanzania, 2010-2016
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Fig. 2. Associations between the community-level prevalence of Schistosoma mansoni infection in 9-12-year-olds
and 5-8-year-olds, study of age-group associations of schistosomiasis prevalence, Céte d’lvoire, Kenya and
United Republic of Tanzania, 2010-2016

= Two treatments for 9-12-year-olds; Two treatments for 9-12-year-olds; Four treatments for 9-12-year-olds;
é no treatment for 5-8-year-olds two treatments for 5-8-year-olds no treatment for 5-8-year-olds
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S. mansoni: Schistosoma mansoni.

Notes: The fitted curves and scatter plots show the associations between the prevalence of S. mansoni infection in 9—12-year-olds and 5-8-year-
olds in the community before praziquantel treatment (year 1) and in year 5 after treatment for five treatment frequencies, as derived from four
community-randomized, preventive chemotherapy intervention trials. Praziquantel treatment lasted for up to 4 years.
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Fig. 3. Associations between the community-level prevalence of Schistosoma mansoni infection in 9-12-year-olds
and adults, study of age-group associations of schistosomiasis prevalence, Céte d’lvoire, Kenya and United
Republic of Tanzania, 2010-2016

Two treatments for 9-12-year-olds; Two treatments for 9-12-year-olds; Four treatments for 9-12-year-olds;
no treatment for adults two treatments for adults no treatment for adults

100

~
(8]

Prevalence of S. mansoni
infection in adults (%)

N (&)}

(6} o

o

0 25 50 75 100
Four treatments for 9-12-year-olds; Four treatments for 9-12-year-olds;

two treatments for adults four treatments for adults
100 : :

Sample size Year

5 == Year 1
10 == Year 5
20
50

~
o

[
[6)]

Prevalence of S. mansoni
infection in adults (%)

(&)

o

o 25 50 75 10 0 25 50 75 100

Prevalence of S. mansoni infection Prevalence of S. mansoni infection
in 9-12-year-olds (%) in 9-12-year-olds (%)

S. mansoni: Schistosoma mansoni.

Notes: The fitted curves and scatter plots show the associations between the prevalence of S. mansoni infection in 9—12-year-olds and adults in the
community before praziquantel treatment (year 1) and in year 5 after treatment for five treatment frequencies, as derived from four community-
randomized, preventive chemotherapy intervention trials. Adults were aged between 20 and 55 years. Praziquantel treatment lasted for up to 4
years.
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