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Introduction

Soil-transmitted

annually [2].

helminthisis
parasitic infections transmitted through soil. There are
four types of helminth classified as soil transmitted
helminthiasis; Ascaris lumbricoides, Trichuris trichiura,
Ancylostoma duodenale, and Necator americanus
[1]. Ascariasis, which is known as roundworm, in
2013 infects 804 million people, mainly children and
adolescents. T. ftrichiura, also known as whipworm
estimated to affect 477 million individuals, mainly with
high prevalence and intensity in children’s. In contrast,
hookworm which consists of A. duodenale and N.
americanus has highest intensity in adults, although
children’s are also affected. Hookworms combined
affect 472 million people [1]. The WHO reported that 875
million preschool and school aged children worldwide
requires annual antihelminth preventive chemotherapy

Abstract

BACKGROUND: The World health organization reported that 875 million children worldwide require antihelminth
preventive chemotherapy annually. Vast majority of STH infections (67%) and YLDs (68%) occurred in Asia.

METHODS: A systematic search was performed for relevant titles, abstract, and keywords from Cochrane Library,
PubMed, and Scopus around October 2018 based on the PICO strategy. Out of 173 papers that were evaluated,
final assessment for eligibility had yielded a total of five papers to be included for analysis covering period from 2013
to 2018.

RESULTS: Of the five selected studies, three were randomized controlled trial, one was cohort and another one
was described more like a quasi-experimental trial. All infection intensity showed improvement post-intervention.
Four of the five studies used Kato Katz as diagnostic method with one combined it with Baermann techniques. One
used McMaster egg counting method. All except one study tested albendazole efficacy in their study either alone
or in combination with other chemotherapy such as diethyl carbazide or combining with education pamphlet. Egg
reduction rate was reported as low as 63% and as high as 99.9%.

CONCLUSION: In general, albendazole is efficacious enough to control STH.

There is a shift of total DALY of STH, whereby
majority of them constitute from the upper-middle
income, low-middle income, and low income in 1990 to
now concentrated in the lower-middle income and low-
income countries [3]. Interestingly, vast majority of STH
infections (67%) and YLDs (68%) occurred in Asia [4].
Mass drug administration (MDA) is a means of delivering
safe and inexpensive essential medicines based on
the principles of preventive chemotherapy, where
populations or sub-populations are offered treatment
without individual diagnosis [5]. WHO recommends the
regular administration of preventive chemotherapy with
albendazole or mebendazole as the main intervention
for controlling soil-transmitted helminthiases [2]. To the
best of our knowledge, up till this date, no review was
done to address the efficacy of the therapy in Asia.
Thus, this review was conducted to know the efficacy
of albendazole when used as MDA in Asia on different
subgroups of STH.
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Methods

The review was done based on the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses guidelines (PRISMA) [6]. Search was done in
Cochrane Library, PubMed, and Scopus around October
2018. PICO strategy was performed to search for relevant
titles, abstracts, and keywords. The studies were retrieved
using keywords (children OR child OR preschool)
AND (anthelminthics OR albendazole OR albendoral
OR albenza OR andazol OR bundapar OR bilutac OR
digezanol OR disthelm OR endoplus OR eskazole OR
gascop OR lurdex OR metiazol OR valbazen OR zentel)
AND Asia AND (efficacy OR cure rate OR egg reduction
rate). The inclusion criteria were included (1) studies
published since 2013; (2) English; and (3) has study
design. Grey literatures were not searched.

The review was done by mainly 2 reviewers, one
reviewer is medical doctor specialized in public health
and other is a pharmacist and both have experience
in conducting systematic review protocol. In the first
stage, two reviewers independently screened the titles
and abstracts for inclusion of all the potential studies.
The studies were coded as either “retrieve” (eligible
or potentially eligible/unclear) or “do not retrieve.” As
for the second stage, the full-text was retrieved and
another two reviewers independently screened the full-
text, identified studies for inclusion, and stated reason
for exclusion of the ineligible studies. The 3™ reviewer
was just a back up in case of any discrepancy.

Data extraction of the accepted studies were
done using an Excel table with the following particulars:
Author, title, publication year, country, objective of
study, sample size, age group of study population,
study design, mean infection intensity (before and after
treatment), diagnostic method, drug used and dosage,
parasite involved, treatment evaluation period, and
efficacy which was based on either cure rate or egg
reduction rate, other reported outcomes and conclusion.
All randomized controlled trials (RCT) were assessed
for the following quality criteria: Randomization
methods, description of withdrawals and dropouts,
and blinding. A numerical score between 0 and 5 was
assigned as a measure of study design and reporting
quality with “0” being the weakest and “5” designated as
the strongest, based on the validated scale put forward
by Jadad et al. [7] As for non-RCT paper, Newcastle-
Ottawa Quality Assessment Scale (NOS) was used.

Results

Literature search and study selection

The search strategy yielded 173 literatures.
Following removal of duplicate literatures, there were

170 articles left for screening. Further screening of
the remaining titles and abstracts excluded another
152 studies which were not relevant to the study
objective. The remaining 20 articles were retrieved to
be assessed for eligibility and detailed evaluation. This
excluded another 13 studies. The reasons for exclusion
were unretrievable article, different intervention looked
at, for example, not specific to albendazole or similar
anthelminthic groups but other intervention, different
outcome looked at, for example, malaria and not
interventional study, for example, article on overview
of hookworm infection and its management. Five
remaining articles [8], [9], [10], [11] were included for
the review. The flow diagram of the selection process
in line with the PRISMA flow diagram [12] as shown in
Figure 1.

)

Titles and abstracts identified by search strategy across 3 databases
(PubMed, Scopus and Cochrane)
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Figure 1: PRISMA flow diagram

Study characteristics

Table 1 listed the characteristics of the included
studies. Of the five selected studies, three were
RCT [8], [10], [11], one was cohort [13] and another
one was described more like a quasi-experimental
trial [9]. Two RCTs were done in China, one in Laos
while the cohort study was done in India. The quasi
trial was done in Cambodia and Vietnam. However,
as mentioned earlier, these were two sites from six
total sites in the trial — Brazil, Cameroon, Ethiopia, and
United Republic of Tanzania. The three RCT studies
involved participants ranging between 211 and 2179,
the cohort study had 646 participants while the last trial
involved between 69 and 211 participants in two sites
in South East Asia from six sites globally. Participants
age ranged were between 6 and 15 years old with
means age majority was around 9 or 10. Mean infection
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intensity was measured using eggs per gram (EPG)
of feces either calculated as geometric mean (GM) or
arithmetic mean (AM).

Wenderlin et al. (2018) focusing their study
in comparing efficacy of triple drug therapy with
albendazole, pyrantel pamoate and oxantel pamoate,
and the two coadministrations albendazole plus
oxantel pamoate and pyrantel pamoate plus oxantel
pamoate against hookworm infection with the highest
mean infection intensity before treatment was for
mebendazole, pyrantel pamoate and oxantel pamoate
intervention arm at EPG (AM) 1456.7 [8]. The other
studies looked at EPG for all soil-transmitted helminths in
general. Chengfan et al. (2017) and Peiling et al. (2013),
the other two RCTs in China had baseline EPG around
130 up to 16,000 in a range [10], [11]. The cohort study
in India had pre-intervention EPG between -23.51 and
—-0.27 between the two intervention arm [13]. The quasi
trial had EPG between 400 and 20,900 among the sites
[9]. All infection intensity showed improvement post-
intervention. Four of the five studies used Kato Katz as
diagnostic method with one combined it with Baermann
techniques. One used McMaster egg counting method.
All except one study tested albendazole efficacy in
their study either alone or in combination with other
chemotherapy such as diethyl carbazide or combining
with education pamphlet. Egg reduction rate was
reported as low as 63% and as high as 99.9%.

re-infection patterns with soil-transmitted
helminths after triple-dose albendazole

re-emphasize the need for control
and trichuriasis, and the need for a more

It was concluded that the observed
programs that go beyond preventive
chemotherapy, particularly for ascariasis
effective drug or combination therapy
against T. trichiura is further highlighted

Conclusion

Reinfection pattern and dynamic T. trochiura

0-91.6%
1-74.8%
4-79.8%

Other analysis/outcome reported
6-82.8%

A. lumbricoides

NA
0-95%
1-8.1%
4-75.8%
6-83.8%
hookworm
0-60.6%
1-2.0%
4-2.0%
6-5.1%

Evaluation of quality of studies

Three studies were selected for the meta-
analysis, two of the studies were randomized control
trial. One of the RCT was single blinded while the other

DEC+ALBT. trichiura (80%)

A. lumbricoides

(72.2%)
T. trichiura (77.3%)

A. lumbricoides

hookworm (98.9%)
(30.8%)

hookworm (25.9%)

Side effect
(if reported)

H
S §S--8Ecz2 . 2 was double blinded. Both of the studies had proper
; s 8sE £ 3 it ;
8 ERE R 38 % - < treatment randomization using computer software and
ESS oY 5% E £ 8
-.§ 59 %%g 28¢ . £3 £ both accounted for loss of follow-up and drop outs. The
m 5 - —-&2g o= £ . . .
% z £25 SESXESR F85% 2  double-blinded RCT employed placebo identical to the
Q= S5 2.8 & A 2 .
€3 8538203535333 <  active comparator. The cohort study had somewhat
He oIz CLZrI<ciLS g . .
2  representative samples from the study population.
g o However, the exposed and non-exposed were recruited
:;fc:vg g from different district. Both the outcome and expose
— 23 s
s =88 £  were assessed by Kato Katz method.
) o8 5
3T £8¢ : There was demonstration that the samples
S e s § E < . L
£3 s e j 8 ¢ were infected from the beginning of the study. Both the
. -5% g cohorts were comparable in respect to age, gender, and
S8 :‘% 2Es % baseline intensity of eggs. Same methods were used on
>0 (o= 2
i 5585¢ EE ®  both exposed and case for the assessment of outcome;
S . > & .
25 |§ s ;‘:E § & z however, the non-responders were not described. The
SE o = . . .
sfEl555¢8 s 2  othertwo studies end up in the final search but were not
kel = 0 w . . . .
g 5}% §82823 < = included [9], [10]. Levecke [9] is particularly very poor in
S [sizlczcseez 5 8 the quality (Jadad score=1). There was no mentioned
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I I S - ¢ of the word randomization and the randomization was
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s |ES |2z s g 2 thefinal analysis as it does not have separate cure rate
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for helminth species.
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Main analysis

The meta-analysis data using random-effect
model to explore the efficacy of albendazole against
STH among children in Asia are shown in Figure 2.

Risk Ratio
M-H, Random, 95% CI

Experimental Control Risk Ratio
Study or Subgroup _Events _Total Events Total Weight M-H, Random, 95% CI
1.2.1 roundworm

Moser 2018 3 46 0 28 5.0%
Sunish 2015 49 176 119 172 133%
Yap 2013 8 94 87 87 12.5%
Subtotal (95% CI) 316 287 30.8%

4.32(0.23, 80.63)
0.40(0.31, 0.52) =
0.09(0.05, 0.17) —

032 (0.07, 1.36]

60 206
au? = 1.25; Chit = 22.99, df = 2 (P < 0.0001); I = 91%
3

3 9% 1
3 15 s

57 10.4%
2 102%

0.17(0.05, 0.57)
0.88(0.25, 3.14] =

0.81(0.73, 0.89]
0.52(0.17, 1.62]

74 92 91 91 135%
(95% CI) 201 170 34.1%

s 80 107
ogeneity: Tau? = 0.76; Chi’ = 9.35, df = 2 (P = 0.009); I = 79%
Test for overall effect: Z = 1.12 (P = 0.26)

1.2.3 hookworm
Moser 2018 87 276 54 138 13.3%
Sunish 2015 6 530 20 27 119%
Yap 2013 2 60 57 59 9.9% 0.03(0.01, 0.13) +——~——
Subtotal (95% CI) 866 224 351%

0.08 [0.00, 1.68] e —
Total events

95 131
Heterogeneity: Tau® = 7.19; Chi’ = 101.25, df = 2 (P < 0.00001); I* = 98%
Test for overall effect: Z = 1.63 (P = 0.10)

0.81(0.61, 1.06] -
0.02(0.01,0.03) +~—

Total (95% CI) 1383 681 100.0% 0.24 (0.10, 0.54]
Total

235 444
au? = 1.32; Chi* = 293.70, df = 8 (P < 0.00001); I = 97%
Test for overall effect: Z = 3.41 (P = 0.0007)
Test for subgroup differences: Chi‘ = 1.40, df = 2 (P = 0.50), I' = 0%

Figure 2: Forest plot analysis

The forest plot illustrates the spread of the three
studies risk estimates and their confidence intervals
(Cl) in relation to the summary RR of meta-analysis.
The Chi-square for the random-effect meta-analysis
that test for equal variance between studies had a value
of 293.7 (p < 0.001). While I index which indicates
level of heterogeneity was estimated to be 97%. Based
on the four studies, the pooled RR estimates showed
that albendazole has better protective effect against
STH compared to comparators (RR = 0.24; 95% CI:
0.10-0.54).

Discussion

The review focused on the efficacy of
albendazole against STH among children in Asia.
Measure of the efficacy was done using the gold
standard, either cure rate, or fecal egg reduction rate.
In overall, the results showed that the intervention
involving albendazole reduced infection prevalence
relative to the control group. Out of five included
studies in this review, only three were considered
in meta-analysis [8], [11], [13]. All three studies
subgrouped the STH according to parasites,
namely, A. lumbricoides (roundworms), T. frichiura
(whipworms), and hookworm. The forest plot analysis
showed high heterogeneity of the studies with I°= 97%.
Subgroup analysis showed non-significant findings
(p = 0.5), yet the overall effect showed p < 0.05 (p =
0.007) which was significant. This can be explained
by two reasons. First, the fundamental knowledge in
interpreting the forest plot that due to smaller numbers
(participants), Cl in subgroups will always be wider
than those for overall effect [14]. Second, effect of the
varied methods or compared groups in the studies.
Two studies included in this meta-analysis did a

comparison between drug and placebo [11], [13], while
Moser et al. compared between two drugs [8]. This
possibly had caused inconsistency of subgroups and
overall effect. However, albendazole is less efficacious
against whipworm. This finding supports similar result
from the previous systematic review and study by
Keiser and Utzinger (2008) [15] and Viswanath and
Williams (2008) [16], respectively. Moreover, this result
had proven that the emergence of drug resistance in
controlling STH cannot be abandoned and requires
more attention too.

In term of safety out of the five studies,
only one reported side effects after initiation of
treatment [8]. The side effects included dizziness,
headache, and stomach pain, and all of them were
only mild to moderate in severity. Symptoms had
started as early as 3 h post-treatment and resolved
within 24 h. These symptoms were encountered in the
intervention group using combination of albendazole
and oxantel pamoate, thus it is difficult to determine
which drug caused a particular side effect. This
review was done focusing on Asian population, which
is the major contributor of STH. The review search
strategy was ensured to be more comprehensive
using MESH keyword. This was hoped to be able
to capture all possible studies. Apart from that,
independent review by two reviewers allowed for
lesser bias in assessing the studies. One reviewer is
a pharmacist which strengthened the understanding
on the pharmacotherapy looked at grey literature
was not searched due to time constrain rendering to
the possibilities of missing local unpublished data.
The limitation of the current study is that it does not
cover all Asian countries because of our inclusion and
exclusion criteria and data availability for the review.
Future studies need to include more Asian countries.

Conclusion

Albendazole was proven to be efficacious
against STH, but more studies are required in exploring
on whipworm less efficacious related issues such as
drug resistant. To strengthen the review, inclusion of
more databases and studies published earlier than
2013 should be considered.
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Supplemental Material

Source (Location, year trial was implemented) Age (years Diagnostic Treatment Study design Quality assessment Quality assessment
old) approach evaluation (Jadad) (Newcastle-Ottawa Study)
Moser et al., 2018, Laos 2018 6-15 Kato Katz 17-30 days after Single-blinded RCT 3 NA
treatment
Yap et al., 2013 China 9-12 Kato Katz and 1-6 months after Double-blinded RCT 5 NA
Bauermann treatment
Sunish et al., 2015 India 9-10 Kato Katz 10 years Cohort NA Good quality
(2001-2010)
Levecke et al., 2014 Brazil, Cambodia, Cameroon, 4-18 McMaster 7-15 days on Multicenter clinical trial 1 NA
Ethiopia, United Republic of Tanzania, and Vietnam average
Liu, 2017 9-11 Kato-Katz 1 year later Cluster-randomized trial 4 NA
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