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Abstract

Background. The World Health Organization recommends biannual deworming with single-dose albendazole for all
children over | year in regions where soil-transmitted helminths (STH) are endemic. There are limited data from
the Dominican Republic (DR) on the effectiveness of deworming programs. Methods. Between January and June
2019, we enrolled 63 preschool-aged children at a community clinic in the DR. Participants received albendazole at
enrollment. Stool samples were collected and examined for parasites at enrollment, 2 to 4 and 12 to 16 weeks
post-albendazole. Caregivers were surveyed on home hygiene practices and children’s symptoms. Findings. At
enrollment, | or more parasites were noted in 89% of samples. Ascaris lumbricoides (68%) was the most common
species, followed by Entamoeba histolytica (35%) and Giardia intestinalis (8%). Two-to-four weeks post-albendazole,
fewer than half of those with A. lumbricoides infections at baseline had cleared the infection. STH symptoms
significantly improved between enrollment and 2 to 4weeks. By 12 to |6weeks after treatment, A. lumbricoides
infections were as high as baseline. Interpretation. Although limited by size and available technology, our study
contributes data on STH in the DR. Single-dose deworming with albendazole did not reduce Ascaris lumbricoides
infections in our sample. As STH are the most common neglected tropical diseases and negatively impact children’s
health globally, further studies on both effective deworming programs and interventions to prevent STH are
needed.
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Soil-transmitted helminthiases (STH) are one of the
most common parasitic infections in the world. In the
short term, STH cause gastrointestinal and systemic
symptoms and in the long-term they may negatively
impact children’s growth and development. The World

Health Organization recommends regular deworming of ~ °rresponding Author:
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children over 1year of age who live in endemic areas.
Data on STH in the Dominican Republic are limited
although STH are common among children in Latin
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America and the Caribbean. We studied the effective-
ness of a deworming program for low-income, pre-
school-aged children in Dominican Republic using a
single dose of albendazole. We examined stool samples
and symptoms on enrollment, and then at 2 to 4 weeks
and 12 to 16weeks post-albendazole. Almost 90% of
participants had 1 or more parasites in their stool on
enrollment. The most common parasite identified was 4.
lumbricoides, a soil-transmitted helminth. There was no
decrease in 4. lumbricoides infections following alben-
dazole therapy, although symptoms of STH did improve.
Our findings suggest that STH and other intestinal para-
site infections are very common among low-income chil-
dren in Dominican Republic and that effective prevention,
control, and eradication measures are still needed.

Introduction

Soil-transmitted helminthiases (STH) are the most com-
mon neglected tropical diseases, impacting an estimated
1.5billion people globally.! STH are spread through
human feces, and their persistence is intimately linked
with poverty and inadequate water and sanitation infra-
structure in low- and lower-middle income countries
(LMIC).'-3 The global burden of STH fell 42% between
1990 and 2010, but these gains were disproportionately
experienced by upper-middle-income countries, and by
wealthier households within LMIC.** The World Health
Organization (WHO) recently published updated targets
for elimination of STH as a public health concern over
the next decade.®

Children are at particular risk for STH, and the pro-
posed roles of STH in anemia, poor growth, and impaired
neurocognitive development among infected children
are the topic of ongoing investigation and debate.’”
School-based deworming programs are a common pre-
vention and control strategy globally but exclude at-risk
preschool children.'” Results of a recent meta-analysis
and large Kenyan randomized controlled trial suggest
that mass (ie, community-wide) deworming is more
effective in treating STH in children than targeted or
school-based programs.'!:1?

Current WHO guidelines recommend annual or
biannual deworming with single-dose albendazole or
mebendazole for children ages 12 to 60months in
endemic areas.! Single-dose albendazole therapy has
proven effective in reducing Ascaris lumbricoides infec-
tions in studies from multiple regions.'3-' However, the
emergence of anti-helminthic drug resistance, especially
in settings where parasites are under selection pressure
due to deworming programs, remains a concern.'’
The WHO recommends assessing the effectiveness of
on-going deworming programs if chemotherapy appears

ineffectual, or when a program has operated for 4 or
more years.'® Even when effective, rapid reinfection
after treatment is the norm.'*-?

Despite the high regional prevalence of STH in Latin
American and the Caribbean, studies from the Dominican
Republic (DR) are few.?!"?? Limited data suggest STH
are very common among children in the DR.?? A global
study of equity in deworming programs indicated that
lower-income DR households, where the need is great-
est, are under-accessed.’ To our knowledge, there have
been no published studies on the efficacy of deworming
programs in the DR. We present here the results of our
prospective cohort study on STH in preschool-aged
Dominican children from low-income neighborhoods.
We aimed to identify the primary species responsible for
STH in our cohort, and to determine the effectiveness of
our biannual deworming program.

Methods
Study Design and Enrollment

We consecutively enrolled children between 24 and
60 months of age who presented to the Nisios Primeros
en Salud (NPS) clinic in Consuelo, San Pedro de
Macoris Municipality, Dominican Republic between
January and June 2019. NPS provides free primary care,
including nutritional monitoring and support, to all chil-
dren under the age of Syears who live in the 8 most
impoverished Consuelo neighborhoods.?* Any child
within the aforementioned age range who presented for
care at NPS or was visited as part of routine community-
based health check-ups, had no chronic medical condi-
tions, and was not ill enough to warrant immediate
referral to a higher level of care, was eligible. No chil-
dren screened during enrollment were deemed ineligible.
On enrollment, every child provided a stool sample and
then received a single dose of albendazole. Study staff
surveyed the child’s primary caregiver regarding the
child’s participation in prior deworming programs and
the presence of current symptoms that could be attribut-
able to STH infection (ie, diarrhea, abdominal pain,
malnutrition, malaise, and stunted development). The
surveys also asked about access and practices related to
household and personal hygiene.”* A nurse collected
anthropometric data for every participant and nutrition
status was classified per WHO definitions (WHO weight-
for-age z-score <—2, WHO height-for-age z-score <-2,
WHO weight-for-height z-score < —2).22¢ Children pro-
vided follow-up stool samples approximately 2 to
4weeks and 12 to 16 weeks after receiving albendazole.
Caregivers were asked about children’s symptoms at
both follow-up visits.
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Stool Sample Collection and Examination

Participants’ caregivers were given a sterile receptacle
to collect stool either at the clinic or at home; stool col-
lected at home was returned to the clinic by the care-
giver shortly after collection. One sample was collected
per participant at each time point. Clinic laboratory staff
without knowledge of participants’ symptoms prepared
a slide with a sample of stool mixed with Lugol solution,
and then used a light microscope to examine the slide for
adult parasites, larvae, and amoeba and giardia cysts.

Treatment of Parasite Infections

Children received 1 dose of albendazole (400mg, per
WHO guidelines) on enrollment.! Albendazole was
administered under direct observation by a clinic nurse.
Metronidazole was prescribed for any child with amoe-
biasis (35 mg/kg/day every 8 hours for 7 days) or giardi-
asis (25 mg/kg/day every 8 hours for 5days) at any time
point.

Statistical Analysis

STH and symptoms were compared across time points
using chi-squared tests unless cell sizes were <5, for
which Fisher’s exact test was used. All analyses were
performed in Stata SE version 14.2.

Ethical Approval

Approval for this study was provided by the Servicio
Nacional de Salud Hospital Infantil Dr. Robert Reid
Cabral, Santo Domingo, Reptblica Dominicana.

Results

Participant Characteristics and Home
Hygiene Practices

We enrolled 63 (39%) of 161 eligible children. All eligi-
ble families who did not enroll reported difficulty col-
lecting stool for the baseline assessment. Stool samples
were available for all participants at enrollment, 68% at
2weeks, and 89% at 12 weeks. Median time to follow up
between enrollment and the second study visit (Week
2-4) was 25.5days (IQR 18, 33); median time to follow
up between enrollment and the third study visit (Week
12-16) was 112days (IQR 104.5, 122.5). Table 1 sum-
marizes enrolled participants’ demographic variables and
home hygiene practices. The median age at enrollment
was 39months and 54% were female. Approximately
10% were underweight, 8% were stunted, and 10% were
wasted. All participants old enough to be eligible for
NPS’s deworming program prior to enrollment had

Table |. Demographic Characteristics and Home Hygiene
Practices.

Characteristics N=63
Age in months, median (IQR) 39 (32.48)
Female sex, No. (%) 34 (54)
Underweight,® No. (%) 6 (10)

Stunted,c No. (%) 5(8)

Wasted,? No. (%) 6 (10)
Child received albendazole for deworming 61 (97)
previously, No. (%)
Household drinking water source, No. (%)®
Bottled water only 59 (94)

Bottled and unboiled tap water 4 (6)

Caregiver washes hands with soap, No. (%) 61 (97)
Before preparing food 58 (92)
After using the toilet 53 (84)
After washing child/changing child’s diaper 60 (95)

Child’s feces disposed in:

Toilet 39 (62)
Latrine 3(5
Open air 1 (2)
Unknown! 20 (32)

Abbreviation: IQR, interquartile range.

2All hygiene practices per caregiver report.

PWHO weight-for-age z-score < —2.

‘WHO height-for-age z-score < -2.

YWHO weight-for-height z-score < -2.

¢Almost 70% of caregivers purchased bottled water of the same
brand. No differences in infection prevalence based on bottled
water brands were noted.

fData available for all participants. “Unknown” includes “bedpan” and
“diaper” as these responses do not indicate location of final disposal.

received albendazole at least annually. Most caregivers
reported bottled water as their household’s only drinking
water source, with almost 70% purchasing bottled water
from the same local distributor; 6.4% also reported con-
suming unboiled tap water. More than 80% of caregivers
reported washing their hands with soap prior to cooking,
after using the toilet, and after changing a child’s diaper.
Clear information about fecal disposal was available for
68% of participants. Of those, almost 62% of caregivers
reported that their child used a flush toilet, with only 1
reporting open air defecation.

STH Infections

Table 2 summarizes the number and type of parasite
infections at each time point. At enrollment, 89% of par-
ticipants had parasite-positive stool. A. lumbricoides
(68%) was the most common species identified, fol-
lowed by Entamoeba histolytica (35%) and then Giardia
intestinalis (8%). More than 22% of participants had
co-infection with both A. lumbricoides and either E.
histolytica or G. intestinalis. There was no significant
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Table 2. Soil-Transmitted Helminthiases and Other Parasite Infections by Time Point and Species, No. (%).2

Enrollment (N=63) Week 2-4° (N=46) Week 12-16° (N=58)

Total (%) Cleared New  Persistent  Unavailable  Re-infected Total (%)
None 7163 (11) — 3 — 2/7 (29) — 5/58 (9)
Ascaris lumbricoides 43/63 (68) 9/43 (21) 14 22/43 (51)  12/43 (28) 6/9 (67)  40/58 (69)
Entamoeba histolytica 22/63 (35) 11/22 (50) 8 522 (23) 6/22 (27) 1711 (9) 16/58 (28)
Giardia intestinalis 5/63 (8) 4/5 (80) — 0/5 (0) 1/5 (20) 1/4 (25) 4/58 (7)
Hymenolepis nana — — — — — — 1/58 (2)
Co-infection 14/63 (22) 1714 (7) 5 1714 (7) 4/14 (29) 0/1 (0) 10/58 (17)

with =2 species

2Enrollment vs week 2 total infections compared using Fisher’s exact test for any comparison where cell-size was <5 and chi-squared for all
other comparisons; no comparisons had P<0.05.

®Co-infections were defined as cleared only if all species were cleared; for 9 co-infection cases on enroliment, only | species was cleared by
Week 2 to 4. Unavailable indicates cases in which data was available at enrollment but not at Week 2 to 4.

‘Some participants who provided Week 2 to 4 samples did not provide Week 12 to |6 samples and vice-versa thus clearance/new/persistent
infection cannot be clearly summarized at week |2 to |6. Reinfection is defined as the presence of parasites at Week 12 to 16 for individuals
for whom complete data is available and who cleared their stool between Enroliment and Week 2 to 4.

Table 3. Caregiver-Reported Symptoms by Time Point, No. (%).

Enrollment Week 2-4
Ascaris Amoeba/ Cleared Cleared Persistent New
only Giardia only Co-infection  None  Ascaris Amoeba/ infection  infection
(N=29) (N=13) (N=14) (N=7) (N=9) Giardia (N=15) (N=37) (N=5)
Asymptomatic 5(17) I (8) I (7) I (14) 3(33) 8(13) 11 (30) 1 (20)
Fever 9 @31) 5@39) 2 (14) I (14) (1) 0 (0) 4(11) 0 (0)
Vomiting 4(14) 2 (15) 0 (0) I (14) 0 (0) 0 (0) 0 (0) 0 (0)
Anorexia 13 (45) 7 (54) 3(21) I (14) 444 3 (20)* 11 (30) 3 (60)
Abdominal pain 3 (10) 3(23) 5 (36) 2 (29) 2 (22) 1 (7) 6 (16)* 1 (20)
Abdominal distension 8 (28) 5(39) 3(21) 2 (29) I () 3 (20) 8 (22)* 2 (40)

Enrollment totals vs week 2 to 4 totals compared using Fisher’s exact test for any comparison where cell-size was <5 and chi-squared for all

other comparisons.
*P<<0.05.

Only | subject cleared both co-infection species between Week 0 and Week 2 to 4.

difference in the proportionof stools showing 4. lumbri-
coides infections 2 to 4 weeks after albendazole therapy.
Only 20% of those with A. lumbricoides at enrollment
who provided stool at week 2 to 4 had cleared their stool
following albendazole therapy. Half of those with E. his-
tolytica and all with G. intestinalis who provided stool at
week 2 to 4 cleared those species following metronida-
zole therapy. At week 2 to 4 there were 14 new A. lumbri-
coides and 8 new E. histolytica infections. By week 12 to
16, a third of those who had cleared parasites following
therapy were re-infected. No participants remained para-
site-free throughout the study.

Participant Symptoms

Table 3 summarizes caregiver-reported symptoms asso-
ciated with STH infection. The most common symptom

reported across time points was anorexia. Caregivers
reported significantly less anorexia, and abdominal dis-
tension 2 to 4 weeks after therapy. Anorexia improved
specifically in children who cleared amoebiasis or giar-
diasis with metronidazole. Abdominal pain and abdom-
inal distension improved in children with persistent
parasite infections at Week 2 to 4.

Discussion

In this prospective cohort study of preschool-aged,
Dominican children from a low-income community
receiving biannual preventive chemotherapy for STH
with single-dose albendazole, we did not find that
deworming sustainably reduced the prevalence of 4.
lumbricoides infections. With fewer than half of patients
with A. lumbricoides clearing this parasite from their
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stool at 2 to 4 weeks post treatment, both albendazole
resistance and rapid re-infection are possible. Our find-
ings expand the limited data currently available on
STH in the DR. To our knowledge, ours is the first
study to evaluate the effectiveness of an active deworm-
ing program in the DR. The findings suggest that such
programs may be less successful than hoped. Our par-
ticipants are members of a key population that STH
eradication efforts must reach to meet WHO targets
over the next decade: impoverished children in low-
and lower-middle-income countries.**

We did not have a large enough group of initially
uninfected children to allow us to identify household
hygiene practices that may be protective in this setting.
Prevalence of parasite infections commonly transmitted
through contaminated food, water, and environmental
contamination was high in our cohort despite equally
high reports of appropriate handwashing, access to flush
toilets, and access to bottled water. NPS nurses and
community health workers provide free public health
education to the community and caregivers’ answers to
our questions on this topic may have been subject to
social desirability bias. Water bottled and packaged for
sale in the DR may not be sufficiently purified or chemi-
cally treated, and this could have contributed to parasite
infections in our cohort.?” Nearly 70% of caregivers
reported purchasing bottled water from the same local
distributor, and there were no differences in infection
prevalence between consumers of different bottled water
brands. Geophagia, on which we did not survey caregiv-
ers, is commonly observed among young children in
Consuelo and is another likely source of parasites.

The relative prevalence of parasite species identi-
fied in our sample is similar to a prior community
survey in Verdn, DR, with A. lumbricoides, E. histo-
Iytica, and Giardia species accounting for the major-
ity of infections.?? In contrast to the Verdn study, we
did not identify any cases of Enterobius vermicularis.
The apparent poor response of A. [umbricoides to
albendazole therapy in our sample is inconsistent
with findings from other studies of single-dose alben-
dazole efficacy.!*!® Albendazole resistance is still a
possible explanation for the limited response to
deworming in our study. Although albendazole resis-
tance has not been documented in the DR or neigh-
boring Haiti, regular deworming of children in both
countries does place 4. lumbricoides under consider-
able selection pressure.

We employed the stool processing methods available
to staff at a community clinic in a low-resource setting
(ie, light microscopy of unconcentrated stool) and were
unable to measure ova density in eggs per gram of stool,

the preferred standard for assessing anti-helminth drug
efficacy.'® It is possible that parasite loads were high and
that albendazole lowered the load without eliminating
the infection in children with persistent infections. Our
inability to measure parasite load is a major limitation of
our study and raises important questions about how to
best assess deworming programs at the community
level.

The timescale for reinfection suggested by the litera-
ture is on the order of months, not weeks, suggesting
that lack of clearance of parasites likely played a big-
ger role than reinfection in the sustained high rates of
A. lumbricoides seen at the 2 to 4 week timepoint.'*?
Some STH symptoms were responsive to therapy in our
cohort, even in children who did not clear their infection
after therapy. Although coinfection with other parasites
was common and metronidazole seemed to be more
effective at clearing susceptible parasites, clearance of
amoebiasis and giardiasis did not fully explain the
improvement in symptoms. Albendazole may have been
successful at reducing the burden of parasites, and thus
reducing symptoms, which our stool analysis methods
may not have been sensitive enough to capture. Our con-
clusions regarding infection clearance and symptomatic
relief following therapy are also limited by incomplete
stool and symptom data at Week 2 to 4, and incomplete
stool data at Week 12 to 16. Many families reported dif-
ficulty collecting the stool samples.

Conclusions

In this small, prospective cohort study of preschool-
aged Dominican children from a low-income commu-
nity, parasite infections were identified in nearly all
children. A. lumbricoides, E. histolytica, and G. intesti-
nalis were the most common organisms identified.
Deworming with single-dose albendazole had limited
effectiveness at clearing A. lumbricoides infections,
although symptoms did improve in the month following
treatment. Further study is needed on STH prevention in
endemic areas and on integrated eradication strategies
for low-income households in particular.

Acknowledgments

The authors would like to acknowledge all the mothers/care-
givers and the children of NPS who participated in this study.
We would like to thank the Centro de Salud Divina
Providencia, especially Sister Natividad Rosa Cordero and
Dr. Francisca Vésquez, and Dr. Raykenler Yzquierdo at the
Universidad Central del Este for their support of this study.
Lastly, we thank our collaborators at the Children’s Hospital
of Philadelphia for their guidance and mentorship.



Global Pediatric Health

Author Contributions

1J: contributed to conception and design; contributed to acqui-
sition, analysis, and interpretation; drafted manuscript; criti-
cally revised manuscript; gave final approval; agrees to be
accountable for all aspects of work ensuring itegrity and accu-
racy; AC: contributed to acquisition; critically revised manu-
script; gave final approval; agrees to be accountable for all
aspects of work ensuring itegrity and accuracy; BA: contrib-
uted to acquisition, analysis, and interpretation; drafted manu-
script; critically revised manuscript; gave final approval; agrees
to be accountable for all aspects of work ensuring itegrity and
accuracy; RO: contributed to analysis and interpretation; criti-
cally revised manuscript; gave final approval; agrees to be
accountable for all aspects of work ensuring itegrity and accu-
racy; RC: contributed to conception and design; contributed to
acquisition; critically revised manuscript; gave final approval;
agrees to be accountable for all aspects of work ensuring iteg-
rity and accuracy; AD: contributed to conception and design;
critically revised manuscript; gave final approval; agrees to be
accountable for all aspects of work ensuring itegrity and accu-
racy; JC: contributed to conception and design; critically
revised manuscript; gave final approval; agrees to be account-
able for all aspects of work ensuring itegrity and accuracy;
MRH: contributed to analysis and interpretation; drafted manu-
script; critically revised manuscript; gave final approval; agrees
to be accountable for all aspects of work ensuring itegrity and
accuracy; APS: contributed to conception and design; critically
revised manuscript; gave final approval; agrees to be account-
able for all aspects of work ensuring itegrity and accuracy.

EDL: contributed to conception and design; contributed to
analysis and interpretation; drafted manuscript; critically
revised manuscript; gave final approval; agrees to be account-
able for all aspects of work ensuring itegrity and accuracy.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this
article: This work was supported by the Universidad Central
del Este in San Pedro, Dominican Republic, and the Children’s
Hospital of Philadelphia.

ORCID iD

Elizabeth D. Lowenthal
-8646

https://orcid.org/0000-0002-3855

References

1. Saboya MI, Catala L, Nicholls RS, Ault SK. Update on
the mapping of prevalence and intensity of infection for
soil-transmitted helminth infections in Latin America
and the Caribbean: a call for action. PLoS Negl Trop Dis.
2013;7:€2419. doi:10.1371/journal.pntd.0002419

10.

12.

. UASD indica el 30 % agua embotellada no cumple con

parametros de calidad microbiologica. Listin Diario.
2019. Accessed on January 17, 2021. https://listindiario.
com/la-republica/2019/05/22/566607/uasd-indica-el-
30—agua-embotellada-no-cumple-con-parametros-de-
calidad-microbiologica

. Blouin B, Casapia M, Joseph L, Kaufman JS, Larson C,

Gyorkos TW. The effect of cumulative soil-transmitted
helminth infections over time on child development: a
4-year longitudinal cohort study in preschool children
using Bayesian methods to adjust for exposure misclassifi-
cation. Int J Epidemiol. 2018;47:1180-1194. doi:10.1093/
ije/dyy142

. Lo NC, Heft-Neal S, Coulibaly JT, Leonard L, Bendavid

E, Addiss DG. State of deworming coverage and equity in
low-income and middle-income countries using household
health surveys: a spatiotemporal cross-sectional study.
Lancet Glob Health. 2019;7:¢1511-e1520. doi:10.1016/
S2214-109X(19)30413-9

. Jia T-W, Melville S, Utzinger J, King CH, Zhou X-N.

Soil-transmitted helminth reinfection after drug treatment:
a systematic review and meta-analysis. PLoS Negl Trop
Dis. 2012;6:e1621. doi:10.1371/journal.pntd.0001621

. World Health Organization. Soil-transmitted helminth

infections. 2020. Accessed on January 17, 2021.
https://www.who.int/news-room/fact-sheets/detail/
soil-transmitted-helminth-infections

. Pabalan N, Singian E, Tabangay L, Jarjanazi H, Boivin

MIJ, Ezeamama AE. Soil-transmitted helminth infection,
loss of education and cognitive impairment in school-
aged children: a systematic review and meta-analysis.
PLoS Negl Trop Dis. 2018;12:¢0005523. doi:10.1371/
journal.pntd.0005523

. WHO. Schistosomiasis and soil-transmitted helminthia-

ses: number of people treated in 2016. Wkly Epidemiol
Rec. 2017;92:749-760.

. Kriicken J, Fraundorfer K, Mugisha JC, et al. Reduced

efficacy of albendazole against Ascaris lumbricoides
in Rwandan schoolchildren. Int J Parasitol Drugs
Drug Resist. 2017;7:262-271. doi:10.1016/j.ijpddr.2017.
06.001

Yap P, Du Z-W, Wu F-W, et al. Rapid re-infection with
soil-transmitted helminths after triple-dose albendazole
treatment of school-aged children in Yunnan, People’s
Republic of China. Am J Trop Med Hyg. 2013;89:23-31.
doi:10.4269/ajtmh.13-0009

. Adegnika AA, Zinsou JF, Issifou S, et al. Randomized,

controlled, assessor-blind clinical trial to assess the effi-
cacy of single- versus repeated-dose albendazole to
treat ascaris lumbricoides, trichuris trichiura, and hook-
worm infection. Antimicrob Agents Chemother. 2014;58:
2535-2540. doi:10.1128/AAC.01317-13

World Health Organization, Nutrition for Health and
Development, World Health Organization, Department
of Control of Neglected Tropical Diseases, World Health
Organization. Preventive chemotherapy to control soil-
transmitted helminth infections in at-risk population
groups: guideline. 2017. Accessed December 2, 2020.
http://www.ncbi.nlm.nih.gov/books/NBK487927/


https://orcid.org/0000-0002-3855-8646
https://orcid.org/0000-0002-3855-8646
https://listindiario.com/la-republica/2019/05/22/566607/uasd-indica-el-30�agua-embotellada-no-cumple-con-parametros-de-calidad-microbiologica
https://listindiario.com/la-republica/2019/05/22/566607/uasd-indica-el-30�agua-embotellada-no-cumple-con-parametros-de-calidad-microbiologica
https://listindiario.com/la-republica/2019/05/22/566607/uasd-indica-el-30�agua-embotellada-no-cumple-con-parametros-de-calidad-microbiologica
https://listindiario.com/la-republica/2019/05/22/566607/uasd-indica-el-30�agua-embotellada-no-cumple-con-parametros-de-calidad-microbiologica
https://www.who.int/news-room/fact-sheets/detail/soil-transmitted-helminth-infections
https://www.who.int/news-room/fact-sheets/detail/soil-transmitted-helminth-infections
http://www.ncbi.nlm.nih.gov/books/NBK487927/

Japa et al

13.

14.

15.

16.

17.

18.

20.

Brito Nufez JD, Landaeta Mejias JA, Chavez Contreras
AN, Gastiaburd Castillo PK, Blanco Martinez YY.
Prevalencia de parasitosis intestinales en la comunidad
rural Apostadero, Municipio Sotillo, Estado Monagas,
Venezuela. Rev Cient Cienc Méd. 2017;20:7-14.

Childers KAG, Palmieri JR, Sampson M, Brunet D.
Prevalence of gastrointestinal parasites in children from
Veron, a rural city of the Dominican Republic. Res Rep
Trop Med. 2014;5:45-53. doi:10.2147/RRTM.S64948
Kirwan P, Asaolu SO, Molloy SF, Abiona TC, Jackson AL,
Holland CV. Patterns of soil-transmitted helminth infection
and impact of four-monthly albendazole treatments in pre-
school children from semi-urban communities in Nigeria:
a double-blind placebo-controlled randomised trial. BMC
Infect Dis. 2009;9:20. doi:10.1186/1471-2334-9-20

World Health Organization. Nutrition landscape informa-
tion system (NLIS) country profile indicators: interpreta-
tion guide. 2010. Accessed on January 17, 2021. https://
apps.who.int/iris/handle/10665/44397
Soukhathammavong PA, Sayasone S, Phongluxa K, et al.
Low efficacy of single-dose albendazole and meben-
dazole against hookworm and effect on concomitant
helminth infection in Lao PDR. PLoS Negl Trop Dis.
2012;6:e1417. doi:10.1371/journal.pntd.0001417

World Health Organization. Ending the neglect to attain
the sustainable development goals: a road map for
neglected tropical diseases 2021-2030. 2020. Accessed
on January 17, 2021. https://www.who.int/neglected dis-
eases/resources/who-ucn-ntd-2020.01/en/

. Gyorkos TW, Maheu-Giroux M, Blouin B, Saavedra L,

Casapia M. Efficacy of a single dose of Albendazole for
soil-transmitted helminth infections in school children
of a village in Iquitos, Peru. Rev Peru Med Exp Salud
Publica. 2013;30:601-607.

Pullan RL, Halliday KE, Oswald WE, et al. Effects, equity,
and cost of school-based and community-wide treatment

21.

22.

23.

24.

25.

26.

27.

strategies for soil-transmitted helminths in Kenya: a cluster-
randomised controlled trial. Lancet. 2019;393:2039-2050.
Ercumen A, Benjamin-Chung J, Arnold B, et al. Effects
of water, sanitation, handwashing and nutritional
interventions on soil-transmitted helminth infections in
young children: a cluster-randomized controlled trial
in rural Bangladesh. PLoS Negl Trop Dlis. 2019;13:
¢0007323.

Pickering A, Nenga S, Steinbaum L, et al. Effects of
single and integrated water, sanitation, handwashing, and
nutrition interventions on child soil-transmitted helminth
and Giardia infections: a cluster-randomized controlled
trial in rural Kenya. PLoS Med. 2019;16:¢1002841.
Thayer WM, Clermont A, Walker N. Effects of deworm-
ing on child and maternal health: a literature review
and meta-analysis. BMC Public Health. 2017;17:830.
doi:10.1186/s12889-017-4747-0

Global Health Center. Dominican Republic: Niflos
Primeros en Salud. Children’s Hospital of Philadelphia.
Children’s Hospital of Philadelphia. 2014. Accessed on
January 17, 2021. https://www.chop.edu/services/domini-
can-republic-ni-os-primeros-en-salud

Clarke NE, Clements ACA, Doi SA, et al. Differential
effect of mass deworming and targeted deworming for
soil-transmitted helminth control in children: a system-
atic review and meta-analysis. Lancet. 2017;389:287-297.
doi:10.1016/S0140-6736(16)32123-7

Stolk WA, Kulik MC, le Rutte EA, et al. Between-country
inequalities in the neglected tropical disease burden in
1990 and 2010, with projections for 2020. PLoS Negl
Trop DlIs. 2016;10:e0004560

World Health Organization. Assessing the efficacy of
antihelminthic drugs against schistosomiasis and soil-
transmitted helminthiases. 2013. Accessed on January 17,
2021. https://www.who.int/neglected_diseases/resources/
9789241564557/en/


https://apps.who.int/iris/handle/10665/44397
https://apps.who.int/iris/handle/10665/44397
https://www.who.int/neglected_diseases/resources/who-ucn-ntd-2020.01/en/
https://www.who.int/neglected_diseases/resources/who-ucn-ntd-2020.01/en/
https://www.chop.edu/services/dominican-republic-ni-os-primeros-en-salud
https://www.chop.edu/services/dominican-republic-ni-os-primeros-en-salud
https://www.who.int/neglected_diseases/resources/9789241564557/en/
https://www.who.int/neglected_diseases/resources/9789241564557/en/

