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Abstract 

Background: The early childhood development of millions of children in some low- and medium-income countries 
may be compromised by schistosomiasis infections contracted at the age of 5 years and below. Currently, there are 
no standard guidelines for treating schistosomiasis in children that are 5 years and younger using praziquantel (PZQ), 
the only drug that the World Health Organization (WHO) recommends for treating schistosomiasis. The review is on 
processes and resources involved in the treatment of schistosomiasis in children aged 5 years and below.

Methods: An electronic search for peer-reviewed articles published in the period from January 2011 to August 2021 
was done in the Academic Search Complete, CINAHL with Full Text, Health Source: Nursing/Academic Edition, and 
MEDLINE databases via EBSCOHost and Google Scholar databases. The search targeted journals that described the 
treatment of schistosomiasis in children 5 years and below using praziquantel.

Results: Thirteen studies met the inclusion criteria. The patient journey for treating schistosomiasis in children aged 
5 years old and below using PZQ included the following activities: enrolment of the children into the treatment 
program; clinical examination; diagnosis; taking anthropometric measurements; feeding the children, making the 
PZQ palatable to the children; administration of PZQ; and monitoring of side effects. There was also a variation in the 
resources used to treat children aged 5 and below for schistosomiasis.

Conclusions: A PZQ mass drug administration program for children aged 5 years old and below in endemic areas 
should exclude the diagnosis of schistosomiasis before treatment. The resources required in the treatment process 
should be affordable, and should not require skills and maintenance resources that are beyond those that are avail-
able at the primary healthcare level.
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Background
Globally, over 240 million people mainly in impoverished 
communities are affected by schistosomiasis [1–3]. One-
hundred and twenty-three million of the people affected 
by schistosomiasis are children [4], and among them, 
23 million are below the age of 6 years. Ninety percent 
of the cases of schistosomiasis are found in sub-Saha-
ran Africa [5, 6]. Children infected with schistosomes 
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at the age of 5 years and below may have compromised 
development manifesting as stunted growth, lethargy, 
and cognitive and memory impairment [7]. If children 
infected by schistosomes at 5  years and below are not 
treated, their academic performance may be negatively 
affected, thus keeping them in the poverty cycle in the 
later years of their lives [7]. Treatment of schistosomiasis 
in children 5 years old and below is therefore important 
to prevent ailment, promote healthy development, and 
fight poverty [8].

The World Health Organization (WHO) recommends 
the use of praziquantel (PZQ) to treat schistosomia-
sis [9]. PZQ has been used to control schistosomiasis in 
affected communities through mass drug administration 
(MDA) [3]. MDA programs have excluded children aged 
5 years and below based on the misconception that this 
age group is not exposed to schistosomiasis [10] and also 
because they do not attend school, which is where the 
programs are focused [11]. Some children in communi-
ties where schistosomiasis is endemic have been diag-
nosed with schistosomiasis in their first year of life [10]. 
These children remain infected and unwell until the age 
of 6 when they start school and are enrolled in school-
based treatment programs. Early treatment of these chil-
dren will prevent morbidity, promote early childhood 
development, and facilitate socio-economic development 
in affected communities [8].

The recommended dose of PZQ to treat schistosomiasis 
is 40 mg/kg [9]. Merk and Bayer, when registering PZQ, 
overlooked the use of the drug to treat schistosomiasis in 
children below the ages of 5 [12]. When the need to treat 
schistosomiasis in this age group was realized, the use of 
the drug on children was done without legal protection 
or evidence of safety and efficacy [12]. The WHO sup-
ported studies to determine the safety and efficacy of PZQ 
in children 5 years and below [12]. These studies showed 
that PZQ is safe and efficacious for treating schistoso-
miasis in children 5 years old and below [13, 14]. Hence, 
WHO has recommended that children aged 5 years and 
below in endemic areas be treated at a dose of 40 mg/kg 
during schistosomiasis control MDA programs [9]. How-
ever, there are no specific treatment guidelines for using 
PZQ in this age group.

Numerous challenges associated with treating schis-
tosomiasis in children aged 5 years and below have been 
reported [12]. The PZQ tablet is bitter and difficult to 
swallow for young children because of its size [15]. The 
healthcare systems in some of the areas affected by schis-
tosomiasis cannot afford to purchase or maintain scales 
[15]. In the absence of scales, WHO recommends the use 
of height-based dose poles to determine PZQ doses [16]. 
The WHO-approved dose pole does not cater to children 
who are less than 60 cm tall [16]. Children with stunted 

growth, who may need treatment, fall outside the scale 
of the dose pole. PZQ also causes minor side effects that 
require close monitoring [17]. Any treatment process 
that is developed needs to consider these challenges.

The research question for this review was as follows: 
“what are the processes and resources that are required 
to treat schistosomiasis in children below the age of five 
years?’’ We reviewed the processes followed in the use 
of PZQ to treat schistosomiasis in children aged 5 years 
and below; furthermore, the literature on the treat-
ment of schistosomiasis in these children is limited and 
has not been extensively reviewed. The scoping review 
methodology was used to answer our research ques-
tion. We reported on the PZQ treatment patient journey 
and resources that were used to treat schistosomiasis in 
children aged 5 years old and below in different clinical 
studies. We then developed a patient journey map and 
identified the resources that could be used in the imple-
mentation of a PZQ MDA program targeting children 
under 5 years in resource-constrained setup. MDA pro-
grams for children are essential in promoting early child-
hood development and contribute to ending poverty [8].

Methods
We used the scoping review methodology for this study 
because scoping reviews are recommended when the 
purpose of the study is “to examine how research is con-
ducted on a certain topic or field” [18]. The Arksey and 
O’Malley’s framework for scoping reviews with modi-
fications from Levac et al. [19, 20] was used to describe 
the process and resources involved in treating schistoso-
miasis in children below 5 years old. However, we did not 
conduct the interviews outlined in Arksey and O’Malley’s 
framework (2010) methodology.

The searches covered a 10-year period that is January 
2011 to August 2021. Only peer-reviewed journal articles 
reporting on primary data were included in the review. 
The scope of the review was limited to studies reporting 
on the technical activities involved in the treatment of 
schistosomiasis of the species Schistosoma haematobium 
and Schistosoma mansoni in children aged 5 and below. 
All studies that reported on the use of PZQ to treat schis-
tosomiasis in children aged 5  years old and below were 
included. Peer-reviewed journal articles reporting on 
the treatment of schistosomiasis in children aged 5 years 
and below using drugs other than PZQ were excluded 
because PZQ is the only drug that has been approved by 
WHO for use in schistosomiasis treatment programs. 
Studies that reported on the use of Epiquantel were 
included because PZQ is an active ingredient in the Epi-
quantel syrup. Studies that reported on the treatment of 
schistosomiasis in children above 5 years were included if 
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they also reported on the treatment of under 5 years old 
as a category were included.

Since it is not necessary to diagnose schistosomia-
sis during a PZQ MDA program [21], studies reporting 
exclusively on the diagnosis of schistosomiasis (and did 
not include treatment of children aged 5  years old and 
below in the methodology) were excluded. Peer-reviewed 
journal articles that were not written in English were also 
excluded because there were no translation resources.

The search terms schistosomiasis, bilharzia, treatment, 
praziquantel, and under 5 years old, preschool children, 
were used to find studies from the Google Scholar data-
base. The following combination of search words and 
Boolean terms were used: schistosomiasis OR bilharzia 
AND treatment OR praziquantel AND children under 
5  years old to search for studies from the EBSCOHost 
database. The EBSCOHost databases that were searched 
are Academic Search Complete, CINAHL with Full 
Text, Health Source: Nursing/Academic Edition, and 
MEDLINE.

The searches were initially saved on libraries cre-
ated in the EBSCOHost and Google Scholar databases. 
Completed searches were merged onto EndNote X10. 
EBSCOHost removed several duplicates during the 
transfer process. The remaining duplicates were removed 
using EndNote. Title, abstract, and full article screen-
ing were used to identify articles that met our inclusion 
criteria.

A modified Donabedian framework was used to ana-
lyse the findings in our study [22]. The Donabedian 
framework separates operations into structure resources, 
processes, and outcomes [22]. The treatment process was 
described in the form of a patient journey map. We iden-
tified the processes and resources involved in the treat-
ment of schistosomiasis in children under 5 years old. We 
then used the processes that were reported in the studies 
as a framework on which we constructed a patient jour-
ney map that can be used to implement a schistosomiasis 
control MDA program for children under 5 years old. We 
also used the resources identified in the study to select 
those that would be most appropriate for use in a schisto-
somiasis control MDA program for children aged 5 years 
and below in resource-limited settings.

The Preferred Reporting Items for Systematic reviews 
and Meta-Analyses extension for Scoping Reviews 
(PRISMA-ScR) checklist was used to assess the manu-
script [23].

Results
Our initial search yielded 1088 titles. After removing 
duplicates, titles reporting exclusively on children older 
than 5  years, review papers, and studies that focused 
on diagnosis remained with 36 studies. Twenty-three of 

those studies were removed after full article screening 
because they focused on diagnosis or did not describe the 
processes, materials, and outcomes that were used in the 
treatment process. Thirteen studies met the search crite-
ria (Fig. 1).

Thirteen peer-reviewed articles met our inclusion cri-
teria (Table 1). The studies in these articles were from 5 
different countries, namely Ghana (41.7%), Ivory Coast 
(16.7%), Niger (8.3%), Sudan (8.3%), and Zimbabwe 
(16.7%). The lowest age of the children reported in the 
studies was 1  month old, and the highest age reported 
was 93  months. Ten of the studies reported on the use 
of the PZQ tablet, 1 study reported on the use of PZQ 
syrup, and 1 study reported on the use of both the PZQ 
tablet and the PZQ syrup.

Outcomes
All the studies that we reviewed reported that PZQ is effi-
cacious against schistosomiasis in children under 5 years. 
The lowest PZQ dose that was efficacious against schisto-
somiasis in this age group was 20 mg/kg [26, 27]. All the 
studies reported on the PZQ dose of 40  mg/kg to treat 
schistosomiasis in this age group. Three studies reported 
the difference in PZQ efficacy observed between the use 
of a PZQ dose of 40 mg/kg and that of 60 mg/kg in the 
treatment of schistosomiasis in children aged 5 years old 
and below [26, 28, 29].

All the studies reviewed stated that PZQ is safe for 
use in the treatment of schistosomiasis in children aged 
5  years old and below. The highest safe dosage of PZQ 
reported was 60  mg/kg [26, 27]. The difference in PZQ 
efficacy observed between the use of a PZQ dose of 
40 mg/kg and that of 60 mg/kg in the treatment of schis-
tosomiasis in children aged 5  years old and below was 
insignificant [26, 28, 29]. All the studies reported that 
there were no serious adverse events reported after treat-
ing schistosomiasis in children aged 5  years and below 
with PZQ doses of between 20 to 60 mg/kg. The WHO-
recommended dose of 40 mg/kg should be used to treat 
schistosomiasis during schistosomiasis control MDA 
programs for children aged 5 years old and below.

Process
All the studies followed the same treatment sequence: 
enrolment of children into the program, clinical exami-
nation, diagnosis, weight and height measurements, and 
treatment and the monitoring of side effects. Enrolment 
involved, acquiring consent from parents, recording 
and  clinically examining all the children that partici-
pated in the study to make sure that they were safe to 
receive PZQ treatment. Children who were considered 
safe for treatment were those who were generally well 
[13, 14, 24, 25, 33, 34], had no recent illness [33], were 
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not suffering from or receiving treatment for tuber-
culosis (TB) [33], did not have malaria [13], had not 
undergone a major surgical procedure [33], were not 
suffering from a fever [31, 33], and did not have a his-
tory of adverse drug reactions [31]. The appropriate 
interventions were provided to the enrolled children 
who were ineligible for PZQ treatment based on ill 
health.

Diagnosis of schistosomiasis was done in all the stud-
ies to determine baseline prevalence and intensity in the 
children before treatment. Weight and height [16, 26, 32] 
measurements were then done to determine the required 
dose of PZQ to treat children. Administration of PZQ 
included feeding the children to reduce side effects [30] 
and to increase the assimilation of PZQ [14, 34], making 
the PZQ palatable for the children by breaking or crush-
ing the tablet and mixing it with a sweeter and feeding 
the tablets to the children. After orally taking the tablet, 
the children were monitored for side effects. The most 
immediate side effect that was observed was vomiting the 
tablet within the first 20–60 min [25, 29], in which case 
the tablet was re-administered to the children. Other side 

effects were recorded, and appropriate treatment was 
provided to the children.

Using the processes carried out in the 13 clinical stud-
ies to treat schistosomiasis in children aged 5 years and 
below, we mapped a patient journey that could be used to 
implement a schistosomiasis control MDA program for 
this age group (Fig. 2). In the PZQ MDA patient journey, 
diagnosis of schistosomiasis could be limited to a sam-
ple of the children before for surveillance purposes. The 
collection of biological specimens for diagnosis could be 
done before the clinical examination of the children.

Structure
The materials that were used to treat schistosomiasis in 
children under 5  years old in the studies are listed in 
Table  2. In the same table, we have proposed materi-
als that could be used in a schistosomiasis MDA pro-
gram for children under 5 years old in resource-limited 
settings. Registers were used to enroll children in the 
clinical studies. For a schistosomiasis control MDA 
program for children under 5, we recommend elec-
tronic registers that are embedded in electronic tablets. 

Fig. 1 PRISMA chart describing the search process for selecting final papers for the review



Page 5 of 14Ncube et al. Systematic Reviews          (2022) 11:227  

Ta
bl

e 
1 

Th
e 

12
 s

tu
di

es
 th

at
 w

er
e 

se
le

ct
ed

 fo
r r

ev
ie

w

A
ut

ho
r a

nd
 y

ea
r o

f p
ub

lic
at

io
n

Co
un

tr
y

St
ud

y 
tit

le
St

ud
y 

ai
m

/o
bj

ec
tiv

e
Pr

oc
es

se
s

St
ru

ct
ur

e
(m

at
er

ia
ls

)

M
ut

am
ad

 A
. A

m
in

, e
t a

l., 
20

12
 [2

4]
Su

da
n

Tr
ea

tm
en

t o
f p

re
sc

ho
ol

 c
hi

ld
re

n 
un

de
r 6

 y
ea

rs
 o

f a
ge

 fo
r s

ch
is

to
so

-
m

ia
si

s: 
sa

fe
ty

, e
ffi

ca
cy

, a
nd

 a
cc

ep
t-

ab
ili

ty
 o

f p
ra

zi
qu

an
te

l

Th
is

 s
tu

dy
 in

ve
st

ig
at

ed
 s

af
et

y,
 

effi
ca

cy
, a

nd
 a

cc
ep

ta
bi

lit
y 

of
 

pr
az

iq
ua

nt
el

 fo
r t

he
 tr

ea
tm

en
t o

f 
S.

 h
ae

m
at

ob
iu

m
 a

nd
 S

. m
an

so
ni

 
in

fe
ct

io
ns

 a
m

on
g 

pr
es

ch
oo

l 
ch

ild
re

n 
ag

ed
 <

 6
 y

ea
rs

. T
he

 s
tu

dy
 

al
so

 in
ve

st
ig

at
ed

 th
e 

bu
rd

en
 o

f 
sc

hi
st

os
om

ia
si

s 
in

 th
is

 a
ge

 g
ro

up

•E
nr

ol
m

en
t o

f c
hi

ld
re

n
•C

lin
ic

al
 a

ss
es

sm
en

t
•D

ia
gn

os
is

•H
ei

gh
t a

nd
 w

ei
gh

t m
ea

su
re

-
m

en
ts

•T
re

at
m

en
t

•M
on

ito
rin

g 
of

 s
id

e 
eff

ec
ts

•R
eg

is
te

rs
•Q

ue
st

io
nn

ai
re

s
•K

at
o-

Ka
tz

 k
it

•U
rin

e 
fil

tr
at

io
n 

ki
t

•W
ei

gh
t s

ca
le

s
•S

ta
di

om
et

er
•P

ra
zi

qu
an

te
l

•S
w

ee
te

ne
r (

ho
ne

y)
•F

oo
d 

(s
na

ck
)

Je
an

 T
. C

ou
lib

al
y,

 e
t a

l., 
20

12
 [2

5]
Co

ˆ t
e 

d’
Iv

oi
re

Effi
ca

cy
 a

nd
 s

af
et

y 
of

 p
ra

zi
qu

an
te

l 
in

 p
re

sc
ho

ol
-a

ge
d 

C
hi

ld
re

n 
in

 a
n 

ar
ea

 c
o-

en
de

m
ic

 fo
r S

ch
ist

os
om

a 
m

an
so

ni
 a

nd
 S

. h
ae

m
at

ob
iu

m

Th
e 

st
ud

y 
re

po
rt

ed
 h

er
e 

w
as

 
de

si
gn

ed
 to

 a
ss

es
s 

th
e 

effi
ca

cy
 

an
d 

sa
fe

ty
 o

f c
ru

sh
ed

 p
ra

zi
qu

an
te

l 
ta

bl
et

s 
in

 p
re

sc
ho

ol
-a

ge
d 

ch
ild

re
n 

(6
 y

ea
rs

) i
n 

an
 a

re
a 

w
he

re
 S

ch
is-

to
so

m
a 

m
an

so
ni

 a
nd

 S
. h

ae
m

at
o-

bi
um

 c
oe

xi
st

•E
nr

ol
m

en
t o

f c
hi

ld
re

n
•C

lin
ic

al
 e

xa
m

in
at

io
n

•L
ab

or
at

or
y 

di
ag

no
si

s
•W

ei
gh

t m
ea

su
re

m
en

ts
•T

re
at

m
en

t
•M

on
ito

rin
g 

of
 s

id
e 

eff
ec

ts

•R
eg

is
te

rs
•Q

ue
st

io
nn

ai
re

s 
(s

id
e 

eff
ec

ts
 o

nl
y)

•K
at

o-
Ka

tz
 k

it
•S

ch
is

to
so

m
ia

si
s 

ur
in

e 
fil

tr
at

io
n 

ki
t

•P
O

C
-C

C
A

 c
as

se
tt

es
•W

ei
gh

t s
ca

le
s

•P
ZQ

•S
po

on
s

•W
at

er

Je
an

 T
. C

ou
lib

al
y,

 e
t a

l., 
20

17
 [2

6]
Co

ˆ t
e 

d’
Iv

oi
re

Effi
ca

cy
 a

nd
 s

af
et

y 
of

 p
ra

zi
qu

an
te

l 
in

 p
re

sc
ho

ol
-a

ge
d 

an
d 

sc
ho

ol
-

ag
ed

 c
hi

ld
re

n 
in

fe
ct

ed
 w

ith
 

Sc
hi

st
os

om
a 

m
an

so
ni

: a
 ra

nd
-

om
iz

ed
 c

on
tr

ol
le

d,
 p

ar
al

le
l-g

ro
up

, 
do

se
-r

an
gi

ng
, p

ha
se

 2
 tr

ia
l

To
 d

et
er

m
in

e 
th

e 
na

tu
re

 o
f t

he
 

do
se

 re
sp

on
se

 o
f p

ra
zi

qu
an

te
l i

n 
PS

A
C

 in
fe

ct
ed

 w
ith

 S
 m

an
so

ni
 a

nd
 

to
 d

et
er

m
in

e 
th

e 
do

se
 o

f p
ra

zi
-

qu
an

te
l t

ha
t s

ho
w

s 
an

 e
ffi

ca
cy

 
co

m
pa

ra
bl

e 
to

 th
e 

st
an

da
rd

 d
os

e 
of

 4
0 

m
g/

kg
 in

 S
A

C
 in

 a
n 

ar
ea

 
w

he
re

 S
 m

an
so

ni
 is

 e
nd

em
ic

•E
nr

ol
m

en
t

•C
lin

ic
al

 e
xa

m
in

at
io

n
•D

ia
gn

os
is

•W
ei

gh
t m

ea
su

re
m

en
ts

•T
re

at
m

en
t

•M
on

ito
rin

g 
of

 s
id

e 
eff

ec
ts

•R
eg

is
te

rs
•Q

ue
st

io
nn

ai
re

s
•K

at
o-

Ka
tz

 k
it

•U
rin

e 
fil

tr
at

io
n 

ki
t

•P
O

C
-C

C
A

 c
as

se
tt

e
•P

ZQ
•F

oo
d 

(b
re

ad
)

•S
w

ee
te

ne
r (

sy
ru

p-
fla

vo
ur

ed
 w

at
er

)
•P

es
tle

 a
nd

 m
or

ta
r

Je
an

 T
. C

ou
lib

al
y,

 e
t a

l., 
20

18
 [2

7,
 2

8]
Cô

te
 d

’Iv
oi

re
Effi

ca
cy

 a
nd

 s
af

et
y 

of
 a

sc
en

di
ng

 
do

se
s 

of
 p

ra
zi

qu
an

te
l a

ga
in

st
 

Sc
hi

st
os

om
a 

ha
em

at
ob

iu
m

 in
fe

c-
tio

n 
in

 p
re

sc
ho

ol
-a

ge
d 

an
d 

sc
ho

ol
-

ag
ed

 c
hi

ld
re

n:
 a

 s
in

gl
e-

bl
in

d 
ra

nd
om

is
ed

 c
on

tr
ol

le
d 

tr
ia

l

To
 a

ss
es

s 
th

e 
effi

ca
cy

 a
nd

 s
af

et
y 

of
 

es
ca

la
tin

g 
pr

az
iq

ua
nt

el
 d

os
ag

es
 

in
 P

SA
C

 in
fe

ct
ed

 w
ith

 S
ch

ist
os

om
a 

ha
em

at
ob

iu
m

•E
nr

ol
m

en
t

•C
lin

ic
al

 a
ss

es
sm

en
t

•D
ia

gn
os

is
•W

ei
gh

t m
ea

su
re

m
en

ts
•T

re
at

m
en

t
•M

on
ito

rin
g 

of
 s

id
e 

eff
ec

ts

•R
eg

is
te

rs
•Q

ue
st

io
nn

ai
re

s
•S

ch
is

to
so

m
ia

si
s 

ur
in

e 
fil

tr
at

io
n 

ki
t

•F
oo

d
•W

ei
gh

t s
ca

le
s

•P
ZQ

•P
es

tle
 a

nd
 m

or
ta

r
•S

w
ee

te
ne

r (
sy

ru
p-

fla
vo

ur
ed

 w
at

er
)

•K
at

o-
Ka

tz
 k

it



Page 6 of 14Ncube et al. Systematic Reviews          (2022) 11:227 

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r a

nd
 y

ea
r o

f p
ub

lic
at

io
n

Co
un

tr
y

St
ud

y 
tit

le
St

ud
y 

ai
m

/o
bj

ec
tiv

e
Pr

oc
es

se
s

St
ru

ct
ur

e
(m

at
er

ia
ls

)

A
m

ad
ou

 G
ar

ba
, e

t a
l., 

20
13

 [1
4]

N
ig

er
Sa

fe
ty

 a
nd

 e
ffi

ca
cy

 o
f p

ra
zi

qu
an

-
te

l s
yr

up
 (E

pi
qu

an
te

l®
) a

ga
in

st
 

Sc
hi

st
os

om
a 

ha
em

at
ob

iu
m

 a
nd

 
Sc

hi
st

os
om

a 
m

an
so

ni
 in

 p
re

sc
ho

ol
-

ag
ed

 c
hi

ld
re

n 
in

 N
ig

er

Th
e 

ob
je

ct
iv

e 
of

 th
e 

cu
rr

en
t 

st
ud

y 
w

as
 to

 a
ss

es
s 

th
e 

sa
fe

ty
 

an
d 

effi
ca

cy
 o

f E
pi

qu
an

te
l®

 in
 

pr
es

ch
oo

l-a
ge

d 
ch

ild
re

n 
in

 N
ig

er
 

in
 o

rd
er

 to
 p

ro
vi

de
 a

dd
iti

on
al

 
ev

id
en

ce
 fo

r t
he

 tr
ea

tm
en

t o
f t

hi
s 

ag
e 

gr
ou

p 
w

ith
 p

ra
zi

qu
an

te
l a

s 
pa

rt
 o

f t
he

 o
ng

oi
ng

 p
re

ve
nt

iv
e 

ch
em

ot
he

ra
py

 c
on

tr
ol

 p
ro

gr
am

s 
im

pl
em

en
te

d 
in

 h
ig

hl
y 

en
de

m
ic

 
ar

ea
s

•E
nr

ol
m

en
t

•C
lin

ic
al

 e
xa

m
in

at
io

n
•D

ia
gn

os
is

•W
ei

gh
t m

ea
su

re
m

en
ts

•T
re

at
m

en
t

•M
on

ito
rin

g 
of

 s
id

e 
eff

ec
ts

•Q
ue

st
io

nn
ai

re
•C

hi
ld

 H
ea

lth
 B

oo
kl

et
•U

rin
e 

fil
tr

at
io

n 
ki

t
•K

at
o-

Ka
tz

 k
it

•W
ei

gh
t s

ca
le

s
•F

oo
d 

(m
ill

et
 w

af
er

 a
nd

 p
or

rid
ge

)
•P

ZQ
 s

yr
up

•M
ill

im
et

re
 s

ca
le

 p
ip

et
te

•B
ot

tle
d 

w
at

er
•C

up

Fr
an

ci
sc

a 
M

ut
ap

i, 
et

 a
l., 

20
11

 [2
9]

Zi
m

ba
bw

e
Sc

hi
st

os
om

a 
ha

em
at

ob
iu

m
 tr

ea
t-

m
en

t i
n 

1–
5-

ye
ar

-o
ld

 c
hi

ld
re

n:
 

sa
fe

ty
 a

nd
 e

ffi
ca

cy
 o

f t
he

 a
nt

ih
el

-
m

in
th

ic
 d

ru
g 

pr
az

iq
ua

nt
el

Th
is

 s
tu

dy
 in

ve
st

ig
at

ed
 th

e 
sa

fe
ty

 
an

d 
effi

ca
cy

 o
f P

ZQ
 tr

ea
tm

en
t i

n 
su

ch
 c

hi
ld

re
n

•E
nr

ol
m

en
t

•C
lin

ic
al

 e
xa

m
in

at
io

n
•D

ia
gn

os
is

•W
ei

gh
t m

ea
su

re
m

en
ts

•T
re

at
m

en
t

•M
on

ito
rin

g 
of

 s
id

e 
eff

ec
ts

•R
eg

is
te

rs
•Q

ue
st

io
nn

ai
re

•K
at

o-
Ka

tz
 k

it
•S

ch
is

to
so

m
ia

si
s 

ur
in

e 
fil

tr
at

io
n 

ki
t

•W
ei

gh
t s

ca
le

s
•P

ZQ
•S

w
ee

te
ne

r (
ju

ic
e)

•S
po

on
s

•F
oo

d 
(b

re
ad

)

A
lle

n 
N

al
ug

w
a,

 e
t a

l., 
20

15
 [3

0]
U

ga
nd

a
Si

ng
le

- v
er

su
s 

do
ub

le
-d

os
e 

pr
az

i-
qu

an
te

l c
om

pa
ris

on
 o

n 
effi

ca
cy

 
an

d 
Sc

hi
st

os
om

a 
m

an
so

ni
 re

in
fe

c-
tio

n 
in

 p
re

sc
ho

ol
-a

ge
 c

hi
ld

re
n 

in
 

U
ga

nd
a:

 a
 ra

nd
om

iz
ed

 c
on

tr
ol

le
d 

tr
ia

l

D
es

ig
ne

d 
to

 c
om

pa
re

 th
e 

effi
ca

cy
 

of
 P

ZQ
 in

 te
rm

s 
of

 C
Rs

 a
nd

 E
RR

s 
us

in
g 

si
ng

le
- a

nd
 d

ou
bl

e-
do

se
 

re
gi

m
en

s 
an

d 
its

 e
ffe

ct
 o

n 
S.

 
m

an
so

ni
 re

in
fe

ct
io

n 
8 

m
on

th
s 

po
st

 tr
ea

tm
en

t i
n 

ch
ild

re
n 

ag
ed

 
1–

5 
ye

ar
s 

liv
in

g 
al

on
g 

La
ke

 V
ic

to
ria

 
in

 e
as

te
rn

 U
ga

nd
a

•E
nr

ol
m

en
t

•D
ia

gn
os

is
•W

ei
gh

t m
ea

su
re

m
en

t
•T

re
at

m
en

t
•M

on
ito

rin
g 

of
 s

id
e 

eff
ec

ts

•R
eg

is
te

r
•Q

ue
st

io
nn

ai
re

 (s
id

e 
eff

ec
ts

)
•K

at
o-

Ka
tz

 k
its

•W
ei

gh
t s

ca
le

s
•P

ZQ
•S

w
ee

te
ne

r (
or

an
ge

 ju
ic

e)
•W

at
er

•F
oo

d 
(b

re
ad

 a
nd

 o
ra

ng
e 

ju
ic

e)

H
ar

rie
t N

am
w

an
je

 e
t a

l., 
20

11
 [3

1]
U

ga
nd

a
Th

e 
ac

ce
pt

ab
ili

ty
 a

nd
 s

af
et

y 
of

 
pr

az
iq

ua
nt

el
 a

lo
ne

 a
nd

 in
 c

om
bi

-
na

tio
n 

w
ith

 m
eb

en
da

zo
le

 in
 th

e 
tr

ea
tm

en
t o

f S
ch

ist
os

om
a 

m
an

so
ni

 
an

d 
so

il-
tr

an
sm

itt
ed

 h
el

m
in

th
ia

-
si

s 
in

 c
hi

ld
re

n 
ag

ed
 1

–4
 y

ea
rs

 in
 

U
ga

nd
a

To
 d

et
er

m
in

e 
th

e 
ac

ce
pt

ab
ili

ty
 

an
d 

sa
fe

ty
 o

f p
ra

zi
qu

an
te

l a
lo

ne
 

an
d 

in
 c

om
bi

na
tio

n 
w

ith
 m

eb
en

-
da

zo
le

 in
 th

e 
tr

ea
tm

en
t o

f S
. 

m
an

so
ni

 a
nd

 S
TH

 in
 c

hi
ld

re
n 

ag
ed

 
1 

to
 4

 y
ea

rs

•E
nr

ol
m

en
t

•C
lin

ic
al

 e
xa

m
in

at
io

n
•D

ia
gn

os
is

•W
ei

gh
t m

ea
su

re
m

en
ts

•T
re

at
m

en
t

•M
on

ito
rin

g 
of

 s
id

e 
eff

ec
ts

•R
eg

is
te

rs
•Q

ue
st

io
nn

ai
re

s
•S

pe
ci

m
en

 c
on

ta
in

er
s

•K
at

o-
Ka

tz
 k

its
•W

ei
gh

t s
ca

le
s

•P
ZQ

•M
eb

en
da

zo
le

A
. M

. D
. N

av
ar

at
na

m
, e

t a
l., 

20
12

 
[1

3]
U

ga
nd

a
Effi

ca
cy

 o
f p

ra
zi

qu
an

te
l s

yr
up

 v
er

-
su

s 
cr

us
he

d 
pr

az
iq

ua
nt

el
 ta

bl
et

s 
in

 
th

e 
tr

ea
tm

en
t o

f i
nt

es
tin

al
 s

ch
is

-
to

so
m

ia
si

s 
in

 U
ga

nd
an

 p
re

sc
ho

ol
 

ch
ild

re
n,

 w
ith

 o
bs

er
va

tio
n 

on
 

co
m

pl
ia

nc
e 

an
d 

sa
fe

ty

In
 th

is
 s

tu
dy

, t
he

 p
er

fo
rm

an
ce

 o
f 

Ep
iq

ua
nt

el
 in

 te
rm

s 
of

 th
er

ap
eu

tic
 

effi
ci

en
cy

, n
on

co
m

pl
ia

nc
e,

 a
nd

 
si

de
 e

ffe
ct

s 
w

as
 a

ss
es

se
d 

un
de

r 
fie

ld
 c

on
di

tio
ns

 a
lo

ng
si

de
 th

e 
cr

us
he

d 
ta

bl
et

 a
lte

rn
at

iv
e

•E
nr

ol
m

en
t

•C
lin

ic
al

 e
xa

m
in

at
io

n
•D

ia
gn

os
is

•W
ei

gh
t m

ea
su

re
m

en
ts

•T
re

at
m

en
t

•M
on

ito
rin

g 
of

 s
id

e 
eff

ec
ts

•R
eg

is
te

rs
 Q

ue
st

io
nn

ai
re

 (s
id

e 
eff

ec
ts

) K
at

o-
Ka

tz
 k

its
•W

ei
gh

t s
ca

le
s

•P
ZQ

•P
ZQ

 s
yr

up
•P

ar
ac

et
am

ol
•S

w
ee

te
ne

r (
ju

ic
e)

•F
oo

d 
(b

re
ad

)



Page 7 of 14Ncube et al. Systematic Reviews          (2022) 11:227  

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r a

nd
 y

ea
r o

f p
ub

lic
at

io
n

Co
un

tr
y

St
ud

y 
tit

le
St

ud
y 

ai
m

/o
bj

ec
tiv

e
Pr

oc
es

se
s

St
ru

ct
ur

e
(m

at
er

ia
ls

)

Jo
se

´ C
. S

ou
sa

-F
ig

ue
ire

do
, e

t a
l., 

20
12

 [1
6]

U
ga

nd
a

Pe
rf

or
m

an
ce

 a
nd

 s
af

et
y 

of
 p

ra
zi

-
qu

an
te

l f
or

 tr
ea

tm
en

t o
f i

nt
es

tin
al

 
sc

hi
st

os
om

ia
si

s 
in

 in
fa

nt
s 

an
d 

pr
es

ch
oo

l c
hi

ld
re

n

Th
is

 s
tu

dy
 th

er
ef

or
e 

ai
m

ed
 to

 
as

se
ss

 th
e 

pe
rf

or
m

an
ce

 a
nd

 
sa

fe
ty

 o
f P

ZQ
 tr

ea
tm

en
t i

n 
un

de
r 

7 
ye

ar
 o

ld
s 

liv
in

g 
in

 S
ch

ist
os

om
a 

m
an

so
ni

-e
nd

em
ic

 a
re

as

•E
nr

ol
m

en
t

•C
lin

ic
al

 e
xa

m
in

at
io

n
•D

ia
gn

os
is

•W
ei

gh
t m

ea
su

re
m

en
ts

•T
re

at
m

en
t

•M
on

ito
rin

g 
of

 s
id

e 
eff

ec
ts

•R
eg

is
te

rs
•Q

ue
st

io
nn

ai
re

s
•K

at
o-

Ka
tz

 k
it

•W
ei

gh
t s

ca
le

s
•P

ZQ
•S

w
ee

te
ne

r (
or

an
ge

 ju
ic

e)
•F

oo
d 

(b
re

ad
)

•S
po

on
s

Jo
sé

 C
ar

lo
s 

So
us

a-
Fi

gu
ei

re
do

 e
t a

l., 
20

10
 [3

2]
U

ga
nd

a
Tr

ea
tm

en
t o

f i
nt

es
tin

al
 s

ch
is

to
-

so
m

ia
si

s 
in

 U
ga

nd
an

 p
re

sc
ho

ol
 

ch
ild

re
n:

 b
es

t d
ia

gn
os

is
, t

re
at

m
en

t 
effi

ca
cy

 a
nd

 s
id

e 
eff

ec
ts

, a
nd

 a
n 

ex
te

nd
ed

 p
ra

zi
qu

an
te

l d
os

in
g 

po
le

To
 p

ro
vi

de
 d

et
ai

le
d 

ev
id

en
ce

 o
n 

oc
cu

rr
en

ce
 o

f i
nt

es
tin

al
 s

ch
is

to
-

so
m

ia
si

s 
in

 v
er

y 
yo

un
g 

ch
ild

re
n 

(≤
 6

 y
ea

rs
 o

f a
ge

), 
to

 o
bs

er
ve

 th
e 

effi
ca

cy
 a

nd
 s

af
et

y 
of

 P
ZQ

 in
 th

is
 

ag
e 

cl
as

s 
an

d 
ex

te
nd

 th
e 

cu
rr

en
t 

do
se

 p
ol

e 
to

 fa
ci

lit
at

e 
th

e 
al

lo
ca

-
tio

n 
of

 tr
ea

tm
en

ts
 w

ith
in

 m
as

s 
dr

ug
 a

dm
in

is
tr

at
io

n 
in

iti
at

iv
es

•E
nr

ol
m

en
t

•C
lin

ic
al

 e
xa

m
in

at
io

n
•D

ia
gn

os
is

•W
ei

gh
t a

nd
 h

ei
gh

t m
ea

su
re

-
m

en
ts

•T
re

at
m

en
t

•M
on

ito
rin

g 
of

 s
id

e 
eff

ec
ts

•R
eg

is
te

rs
•Q

ue
st

io
nn

ai
re

s
•K

at
o-

Ka
tz

 k
it

•S
EA

-E
LI

SA
•P

O
C

-C
C

A
 

•W
ei

gh
t s

ca
le

s
•P

ZQ
•S

w
ee

te
ne

r (
or

an
ge

 ju
ic

e 
an

d 
su

ga
r)

•S
ta

di
om

et
er

W
el

co
m

e 
M

. W
am

i e
t a

l., 
20

16
 [3

3]
Zi

m
ba

bw
e

Co
m

pa
ra

tiv
e 

as
se

ss
m

en
t o

f h
ea

lth
 

be
ne

fit
s 

of
 p

ra
zi

qu
an

te
l t

re
at

m
en

t 
of

 u
ro

ge
ni

ta
l s

ch
is

to
so

m
ia

si
s 

in
 

pr
es

ch
oo

l a
nd

 p
rim

ar
y 

sc
ho

ol
-

ag
ed

 c
hi

ld
re

n

To
 d

et
er

m
in

e 
th

e 
eff

ec
t o

f s
in

gl
e 

pr
az

iq
ua

nt
el

 tr
ea

tm
en

t o
n 

Sc
hi

st
o-

so
m

a 
ha

em
at

ob
iu

m
-r

el
at

ed
 m

or
-

bi
di

ty
 m

ar
ke

rs
: m

ic
ro

ha
em

at
ur

ia
, 

pr
ot

ei
nu

ria
, a

nd
 a

lb
um

in
ur

ia

•E
nr

ol
m

en
t

•C
lin

ic
al

 e
xa

m
in

at
io

n
•D

ia
gn

os
is

•W
ei

gh
t m

ea
su

re
m

en
ts

•T
re

at
m

en
t

•M
on

ito
rin

g 
of

 s
id

e 
eff

ec
ts

•R
eg

is
te

rs
•Q

ue
st

io
nn

ai
re

s
•S

ch
is

to
so

m
ia

si
s 

ur
in

e 
fil

tr
at

io
n 

ki
t

•K
at

o-
Ka

tz
 k

it
•U

rin
al

ys
is

 d
ip

st
ic

ks
•C

LI
N

IT
EK

 S
ta

tu
s +

 A
na

ly
ze

r
•C

LI
N

IT
EK

 M
ic

ro
al

bu
m

in
 R

ea
ge

nt
 

St
rip

•W
ei

gh
t s

ca
le

s
•P

ZQ
•S

w
ee

te
ne

r (
ju

ic
e)

•F
oo

d 
(b

re
ad

)

M
ak

id
a 

Ke
m

al
, 2

01
9 

[6
6]

Et
hi

op
ia

Sc
hi

st
os

om
a 

m
an

so
ni

 in
fe

ct
io

n
am

on
g 

pr
es

ch
oo

l a
ge

 c
hi

ld
re

n 
at

te
nd

in
g 

Er
er

H
ea

lth
 C

en
te

r, 
Et

hi
op

ia
, a

nd
 th

e 
re

sp
on

se
 ra

te
to

 p
ra

zi
qu

an
te

l

To
 a

ss
es

s
S.

 m
an

so
ni

 in
fe

ct
io

n 
in

 P
SA

C
 a

nd
 

th
e 

re
sp

on
se

 ra
te

 fo
r

pr
az

iq
ua

nt
el

 tr
ea

tm
en

t (
40

 m
g/

kg
)

•E
nr

ol
m

en
t

•C
lin

ic
al

 e
xa

m
in

at
io

n
•L

ab
or

at
or

y 
di

ag
no

si
s

•T
re

at
m

en
t

•M
on

ito
rin

g 
of

 s
id

e 
eff

ec
ts

•R
eg

is
te

rs
•Q

ue
st

io
nn

ai
re

s
•K

at
o-

Ka
tz

 k
it

•W
ei

gh
t s

ca
le

s
•P

ZQ



Page 8 of 14Ncube et al. Systematic Reviews          (2022) 11:227 

The Kato-Katz and schistosomiasis urine filtration kits 
[24–27, 29, 30, 33, 35] were the most used materials to 
diagnose Schistosomiasis mansoni and Schistosomiasis 
haematobium, respectively. The stools and urine for 
diagnosis were collected in specimen containers [31]. 
In serological tests, point-of-care circulating cathodic 
antigen (POC-CCA) [25, 26, 32], soluble egg antigen 
enzyme-linked immunosorbent assay SEA-ELISA [32], 
microalbumin reagent strips [33], and urinalysis dip-
sticks [33] were also used to test for schistosomiasis in 
the children. Questionnaires were used for diagnosis 
[4, 14, 16, 24, 26, 27, 29, 32, 33]. We recommend the 
use of questionnaires and urine dipsticks for the diag-
nosis of urinary schistosomiasis and the POC-CCA for 
the diagnosis of intestinal schistosomiasis for disease 
surveillance in schistosomiasis control MDA programs 
for children aged 5  years and below. Questionnaires 
and the Child Health Booklet [14] were used for clini-
cal assessments. We also recommend that both be used 
for clinical assessments in the schistosomiasis control 
MDA programs for children aged 5  years and below. 

Some of the studies that we reviewed reported using 
weight scales, while others used stadiometers [24, 32] 
and one used dose poles [32] to obtain the anthropo-
metric measurement that were used to calculate the 
dose amount of PZQ. We recommend the use of the 
dose pole and/or tape measures to make these meas-
urements in schistosomiasis control MDA programs for 
young children.

Bread and juice [13, 26, 29, 30, 33, 34], millet wafer [14], 
and porridge [14] were the food items that were used in 
the studies we reviewed. PZQ tablets were crushed with 
spoons [29] or pestle and mortar [26, 27] to make them 
small enough for the children to take in. The studies used 
honey and sugar [24], juice, and syrup flavoured water as 
sweeteners [13, 26, 29, 30, 33, 34] to mask the bitter taste 
of PZQ. We recommend that children aged 5  years old 
and below should be fed with bread and juice or instant 
porridge during schistosomiasis control MDA programs 
for this age group. We recommend the use of tablets that 
are crushed with a pestle and mortar, with juice as the 
sweetener for use in these MDA programs.

Enrolment of
Children

Diagnosis
(sample of

children)

Clinical
Examination

Weight/height
measurements and
dose calculations

Administration of PZQ
- Feeding the children
-Making PZQ palatable

-Giving the children
PZQ

Monitor side-effects
(for 1 hour)

Release
Children to
guardians

Provide or refer for
appropriate
intervention

Provide or refer for
appropriate
intervention

Ineligible for treatment

Side-effects
present

No side-effects

Eligible for
treatment

Fig. 2 Patient journey map for a schistosomiasis control MDA program for children aged 5 years old and below
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Some of the studies reported using schools [29, 31, 33], 
early childhood development (ECD) centers [33], health-
care centres [13], clinics [32], and churches [13] as sites 
where the children were recruited. The schools were used 
as treatment centres in studies that involved comparisons 
between children that were aged 5  years old and below 
(of preschool aged children (PSAC)) and school-aged 
children (SAC) [33]. The ECD centres that are reported 
on in the studies were attached to the schools where the 
SAC participants were found [33]. We recommend the 
use of schools and clinics as treatment centres for schis-
tosomiasis control MDA programs for children aged 
5 years old and below.

The human resources that took part in the clinical 
aspects of the studies were from a variety of healthcare 
professions. These medical staff included pediatricians 
[31], medical doctors [14], nurses [29], and laboratory 
technicians [26, 27]. Some studies did not specify the 
professions of the clinical human resources only indicat-
ing that medical staff, clinicians, or health officers were 
part of the study. One study stated the involvement of 
community leaders and community drug distributors 
[32] as part of their human resources. We recommend 
nurses to be the healthcare professionals that implement 
the schistosomiasis control MDA programs for children 
aged 5 years old and below.

Table 2 Materials required in the treatment of schistosomiasis in children aged 5 years old and below

Activity Structure(materials 
and human resources) 
reported

Structure (materials) recommend for MDA in resource-
limited settings

Reasons for selection

Enrolment Registers Tablets Eco-friendly
Easy to use

Diagnosis CLINITEK Status + Analyzer
ClINITEK Microalbumin Reagent Strip
Kato-Katz kit
POC-CCA kit
Questionnaires
SEA-ELISA
Schistosomiasis urine filtration kit
Specimen containers
Urinalysis dip sticks

Urine dipsticks
POC-CCA 

Easy to use
Easy to use

Clinical examination Questionnaires
Child Health Booklet

Child Health Booklet
Questionnaire

Easy to access
Easy to use

Weight/height measure-
ments

Dose pole
Stadiometers
Weight scale

Dose pole
Tape measures

Low cost
Easy to maintain

Food and sweetener Bread
Honey
Juice
Millet wafer
Porridge
Syrup-flavoured water
Sugar

Bread
Juice

Easy to access
Easy to access

Administration of PZQ Cups
Millimetre pipette
Pestle and mortar
PZQ syrup
PZQ tablets
Spoons
Water

Pestle and mortar
Spoons
PZQ tablets

Low cost
Low cost and easy to use

Infrastructure Clinics
ECD centres
Faith-based establishments
Healthcare centres
Schools

Clinics
Crèches/ECD centres
Faith-based establishments

Easy to access
Easy to access
Already used for some 
healthcare programs

Human resources Community health workers
Laboratory technicians
Medical doctors
Nurses
Paediatricians

Community health workers
Nurses

Available in situ
Available in situ
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Challenges
Some of the studies reported the use of the current 
WHO-approved 600  mg PZQ dose tablet formulation 
as a challenge when treating schistosomiasis in children 
aged 5 years old and below, especially when implement-
ing a large-scale treatment program [26, 30, 36]. They 
recommended that a variation of this formulation with 
three partitions that make it possible to split the tablet 
into four pieces of 150  mg each should be used when 
treating schistosomiasis in children aged 5 years old and 
below to ensure correct usage of PZQ to treat schistoso-
miasis in these children [32]. The studies proposed that a 
pediatric formulation should be developed, and that the 
PZQ pediatric formulations could be an orally dispensa-
ble tablet [26] or a PZQ syrup [14].

Discussion
The objective of this study was to map processes and 
resources that are required to implement a schistoso-
miasis control MDA program for children aged 5  years 
old and below. The implementation of a schistosomiasis 
control MDA program for children aged 5 years old and 
below has not been reported. The closest to a schistoso-
miasis MDA program for this age group is mainly clinical 
studies that were recommended by WHO to determine 
the safety and efficacy of treating schistosomiasis in chil-
dren aged 5  years old and below using PZQ [12]. We 
modified the processes that were used in these studies to 
propose a treatment process or patient journey map that 
could be used to implement a schistosomiasis control 
MDA program for children aged 5 years and below.

Process
The patient journey for a PZQ MDA program for chil-
dren aged 5 years and below could follow the sequence: 
enrolment of children, clinical examination, weight and 
height measurements, treatment, and the monitoring of 
side effects for all the children. This is in line with rec-
ommendations of the WHO that individual diagnosis of 
schistosomiasis before treatment is not required before 
treatment during an MDA program [21]. The studies 
we reviewed diagnosed all the children to determine the 
prevalence of schistosomiasis in the children that are 
aged 5  years and below and also to determine the effi-
cacy of PZQ in treating schistosomiasis in these children. 
The diagnosis of schistosomiasis in the MDA program 
is important to determine the baseline prevalence and 
burden of infectivity of schistosomiasis in the children 
for monitoring and evaluation [37]. Diagnosis of schisto-
somiasis in a schistosomiasis control MDA program for 
children aged 5 years and below for monitoring and eval-
uation could be done on a random sample of the children 
soon after they have been enrolled into the treatment 

program [38]. In some cases, the baseline prevalence 
and infection intensity could be done separately from 
the MDA program during disease surveillance programs 
making the treatment process to move directly from 
enrolment of the children to clinical assessments [39]. 
The disease surveillance programs when present could be 
used to monitor and evaluate the schistosomiasis control 
MDA programs for children aged 5 years and below.

Structure
The Donabedian framework refers to resources as 
structural components of a healthcare system [22]. The 
resources that are required to implement a schistosomia-
sis control MDA program for children aged 5 years and 
below should be field applicable to the settings in which 
the MDA program will be implemented [40]. Most of the 
places where schistosomiasis is endemic are economi-
cally disadvantaged and therefore suffer from resource 
constraints. We used relative cost and ease of access 
to select the resources that we recommended to be the 
best for use in a schistosomiasis control MDA program 
for children aged 5 years and below. The resources used 
should also be eco-friendly [41].

None of the studies described the nature of the regis-
ters that they used for enrolment. Electronic registers 
that are embedded in tablets could be used to enrol chil-
dren into a schistosomiasis treatment programs. The use 
of electronic information management systems in the 
MDA program could be extended to storing and analys-
ing the clinical assessments of the children to identify 
other childhood illnesses that need mass intervention. 
Tablets can be used for controlling the quality of the 
medical information about the children that is requested 
using questionnaires, for managing and monitoring the 
program’s consumables inventory, and for monitoring 
and evaluation of the progress and impact of the MDA 
program. A multinational study conducted in low- and 
medium-income countries (Ghana, Kenya, India, and 
Pakistan) reported that the initial cost of purchasing elec-
tronic tablets and software licensing costs for healthcare 
program data management could be high [42]. However, 
because the tablets could be used multiple times for the 
same program and also across different programs, the 
purchase of tablets could be a justifiable investment when 
taking into account economies of scale and economies of 
scope in healthcare program implementation cost analy-
sis [42, 43]. The limitations of using electronic tablets 
could include intermittent electricity supply and Internet 
coverage in some of the areas where the schistosomiasis 
control MDA program could be necessary [42, 44]. The 
use of paper-based registers is most common and car-
ries some hidden costs [42]. When the initial cost of buy-
ing and setting up electronic systems for treatment data 
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management is unaffordable, paper-based registers could 
be used.

The WHO recommends that diagnosis should not be 
made a requirement for the mass drug administration 
of praziquantel in schistosomiasis-endemic areas [21]. 
Diagnosis could however be used for monitoring and 
evaluation of a schistosomiasis control MDA program. 
To diagnose schistosomiasis in children aged 5  years 
old and below for monitoring and evaluating a schisto-
somiasis control MDA program targeting this age group, 
urine dipstick to detect haematuria caused by urinary 
schistosomiasis and the POC-CCA to detect intesti-
nal schistosomiasis could be used. Both these methods 
have the advantages of being performed at the site of the 
MDA program and are more sensitive than the micros-
copy-based methods that are normally used to diagnose 
schistosomiasis in school-going children [40, 45, 46]. The 
urinary dipstick and POC-CCA point-of-care tests do not 
require specialized human resources, in particular labo-
ratory technicians, to carry out the testing. Other meth-
ods such as the polymerase chain reaction (PCR) and the 
FLOTAC technologies require additional specially skilled 
technicians and equipment such as thermocyclers and 
centrifuges which cannot be used in field [47].

The activities that are involved in treating schistoso-
miasis in children aged 5  years and below include tak-
ing weight or height measurements, calculating dosage, 
feeding the children, making PZQ more palatable to the 
children, and administering the PZQ. Height rather than 
weight could be used to determine the dose of PZQ to be 
given to the children [16]. This is because the dose poles 
that are used to measure height are less expensive to buy 
and maintain compared to the weight scales that could be 
used if weight is used to determine the dosage [48]. The 
extended dose pole addresses the limitation of the exclu-
sion of children shorter than 94  cm from being treated 
based on the dose pole [16]. The use of electronic health 
systems management could eliminate the need for dose 
poles and weight scales by providing data that could be 
used to perform weight-for-age calculations [49]. The age 
of the child could then be used to calculate the appropri-
ate PZQ dose to treat the children [49].

We recommend that bread and juice are the most suit-
able foods to feed the children before treatment. This is 
because bread and juice are filling and yet easily available 
in most communities and also require very little labour to 
prepare [50]. Fortified spreads could be used on the bread 
to enhance its nutritional value [51]. Juice also has the 
added capability to sweeten the PZQ making it more pal-
atable for the children [52]. An alternative to bread and 
juice could be fortified cereal [53]. Fortified cereal has 
the advantage of providing multi-nutrients to children 
[53], thereby addressing the needs of the schistosomiasis 

control MDA program for children aged 5 years old and 
below, tackling the challenge of malnutrition [54] espe-
cially since schistosomiasis and childhood malnutrition 
often exist as co-epidemics [15, 54]. The studies reported 
using either pestle and mortar or spoons to crush the 
PZQ tablets. Ideally, the pestle and mortar could be used. 
This is because the pestle and mortar are the best tools 
to use to crush the tablets and are also inexpensive [55]. 
Spoons are less efficient in crushing tablets but could also 
be used when pestle and mortar are not available.

Schistosomiasis control MDA programs for children 
aged 5 years old and below could be carried out in clin-
ics or schools. The use of clinics for such an MDA pro-
gram is encouraged by the WHO [9]. Schools on the 
other hand have been successfully used by schistosomi-
asis control MDA programs to treat SAC [29, 56]. Since 
some ECD centres are attached to schools, the same 
operational strategies that have been used to target SAC 
could be used to target pre-school-going children (PSAC) 
[29, 33]. Children who are not enrolled in ECD centres 
could be invited to be part of MDA programs. Faith-
based establishments such as churches and mosques are 
used for healthcare programs in some resource-limited 
settings [57, 58] and could be used to mobilize people to 
enrol their children who are aged 5 years and below into 
schistosomiasis control MDA programs [59, 60]. Faith-
based establishments could also be used as treatment 
sites for the MDA program. The choice between using 
clinics, ECD centres, crèches, and faith-based establish-
ments depends on the prevailing government policy and 
on where the children under 5  years who are at risk of 
schistosomiasis could be best accessed for treatment in 
the community where the MDA program is required.

The studies we reviewed reported on using a vari-
ety of human resources such as paediatricians, medi-
cal doctors, nurses, laboratory technicians, and 
community health workers. Paediatricians, medical 
doctors, and laboratory technicians are seldom avail-
able in resource-limited settings such as those that are 
affected by schistosomiasis [61]. Nurses could there-
fore implement the schistosomiasis control MDA pro-
gram for children aged 5  years old and below. This is 
because nurses have been found to successfully imple-
ment paediatric healthcare interventions at the pri-
mary healthcare level in the resource-limited setting 
where schistosomiasis is mostly found [62]. Commu-
nity health workers are needed to support the clinicians 
in MDA programs because of human resources con-
straints in most areas that are affected by schistosomia-
sis [63, 64]. Considerations of the disruption of routine 
curative functions of the nurses in the clinics where the 
nurses normally work and the remuneration motivation 
of community caregivers should be taken into account 
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when developing a human resources strategy for the 
implementation of an MDA program [61, 65] to control 
schistosomiasis in children aged 5 years and below.

The strength of this study is that the studies are from 
5 different countries which makes them generalizable 
to resource-limited settings in Africa and similar set-
tings globally. The limitations of the study are that we 
did not perform interviews as recommended by Arksey 
and O’Malley’s framework for systematic reviews [19]. 
The interviews could have given us more information 
on the resources that are applicable for use in schis-
tosomiasis control MDA programs for children under 
5  years in different settings. We, however, could not 
perform these interviews due to challenges in getting 
authorization from several countries to conduct the 
interviews within the duration of the study. Another 
limitation of the review was that the inclusion criterion 
excluded studies that were not in English because there 
were no interpreters. The exclusion of studies that were 
written in other languages besides English could have 
created bias. The diversity of countries in which studies 
were done alleviates the impact of the language bias.

Conclusion
The patient journey that could be followed in the imple-
mentation of a schistosomiasis control MDA program 
for children aged 5 years old and below is enrolment of 
children into the treatment program, clinical examina-
tion, weight and height measurements, treatment, and 
the monitoring of side effects for all the children (Fig. 2). 
Diagnosis could be done for monitoring and evaluation 
either before the MDA program or immediately after 
the enrolment stage of the MDA program. The resources 
that could be used for the treatment program are as fol-
lows: electronic tablets, urine dipsticks, POC-CCA, child 
health booklet, questionnaire, dose pole, tape measures, 
bread, juice, pestle and mortar, spoons, PZQ tablets, clin-
ics, and ECD centres. The availability of these resources 
in different healthcare centres may vary resulting in the 
need for unavailable resources to be purchased before the 
program. Resources that are already available and rou-
tinely in use at the primary healthcare care level should 
be prioritized for use in the MDA program.
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