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ABSTRACT

A mode) fur 3chooi-based contral of common intesunal hefm nhs was developed
and lested in San Vicenie Elementary Schoul in Aikar, Laguna, Pilippnes integrating
heaith care with education programmes, momiring pemstiologmic perameters, and
comparing the eifiescy of once versus twice vestly mess veaiment Mebendazole {Antiox)
560 mg checo-favarcd Whlets were administered 1o schoolehildron with petenal consen?
faflowing & trestment schexdule deenined by mndomimtion  Parsrtologic 2siessment
and monatonng werr condusled nrvmng Lhizd grade supils considered the indicaior group
Swel sperimens were collegied and processed using Kato Keiz methnd which allowed
qualitative and quantistive disgnosis in terms of parasile specizs and egg counts,
tespeciively, Pamsilologre parameters wore mondored at Days 6, 7 to 14, (80, i87 w
194, 360 and 367 1o 37, Theee were significant reductipns of infection rakes and nlengities
of infection post-irsitment Twice yearly dewnrining was shown to be superior b bnce
yearly treatment, Conbinuslic of perivdic nass Ireatmen with mebendazole mtiaby
twice yearly with momitoring of paresiwlogic and nutritional prugress as well en schoo!
performance pamme s are stongly recoinmended for the school. Larger scule application
of the resulis o Lhis and other yimilar studies are ecommended.

Key Wards - mass Irealment, commbn jnlesting! helminths, Ascans, Trchuns, school-
based coptzel, deworming, permsitalogic assesanent, momioring
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INTRODUCTION

There is overwheiming evidence thet roundworms. whipworms and
hookworms arg leading causes of morbidity in pre-school end schoo! age children
especiaily in developing couniries like the Philippines. Intestinal parasitism causes
adverse effects on health, growth and school performance further causing
underdevelopment. It is believed that the proportion of the world's population
infected with these worms have remained virtuslly unchanged aver the past 50
years.

Among a few enthelminthics, mebendazole (Antiox) has been shown to be
effective in the treatment of common intestinal helminthiases 2nd is included in
the World Health Organization {WHO) Model List of Essentizl Drugs. Since safe,
effective, and eesy 1o administer drugs are available, a strategy of periodic mass
treatment through schools could target school age children, as sdvocated by the
Health Promoting Schools initiative of WHO. This same strategy emphasizes the
role of schoolteachers as potential partners in muking possible a healthy school
populace.

Mass treatment has been recommended in greas or targel groups with
prevalence of more than 50% according to the WHO Pane] of Expents. They have
suggested that monitoring may be donc utilizing third grade students who may
provide a good cross-sectional picture of the overall extent of the wonm prublem
in the school. Chemotherepy targeted at population groups like schoolchildren
will have benefits to other non-treated populations by clearing the scurce of
infection, thereby reducing fecal contamination of the environment and eventuaily
diminishing transmission. There mey be a need therefore 1o develop and test an
affordable school-based mode] for conirol of common intestinal helminths using
mass treatment.

The main objectives of this study were:

1} To develop a model for school-based control of commen intestinal helminths
which integrates health care with education programmes;
2)  To test the model for school-based worm control using the following

parameters:

a) cure rates
b} egg reduction rates

3}  To compare the efficacy of once yearly versus twice yearly mass treatment.
MATERIALS AND METHODS

Study Design Dverview

This was a comparative study in children belonging to an indicator group,
the third grade pupils. All pupils meeting the study entry criterimreceived a single
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oral dose of mebendazole 500 mg choco-flavored tablet once-yearly or twice-
yearly after randomization. Infection mates, mean arithmetic and geometric egg
counts, cure and egg reduction rates were derived. All the other pupils from the
other grades were {reated at the beginning of the project period and a year later.
The study was conducted according to Good Clinical Practice Guidelines and the
Declaration of Helsinki.

Study Site and Population

San Vicente Elementary School (SVES) is located in Barangay San Vicente,
Biflan, Laguna, which is 33 kilometers south of Manila. As part of the Bifian
School Disirict, the school has provided public elementary education since it
opened in 1958. For academic year 1999-2000, the school had an enrollment of
2,904 with 1,552 boys and 1,352 girls, with ages ranging from 5 to 15 years.

All pupils with parental consent from the third grade comprised the indicator
group {Guidelines for the evaluation of soil-transmitted helminthiasis and
schistosomiasis at community level, WHO, 1998) in which parasitologic parameters
were measured, while all pupils in all grade levels were targeted to be included in
the mass treatment strategy.

Inclusion and Exclusion Criteria

Inclusion criteria for mass treatment were the following: 1) male or female,
of elementary school age; and 2} written informed consent of the parent or guardian.
Exclusion criteria were: 1) demonstration of previous hypersensitivity reaction to
a benzimidazole or any related compound; 2) intake of any anthelminthic in the 2
weeks prior to enrolment into the study; and 3) concomitant infection or any other
underlying disease which would compromise the evaluation of the response to the
study medication.

Mass Treatment
A training of teachers was undertaken in September 1999 by way of a
seminar-workshop that aimed to achieve the following:

1)  To describe the problem of common intestinal helminthiases;

2)  To discuss mass treatment as a control strategy for common worms;

3} To discuss the role of the school, its students and teachers in worm control;

4) To describe possible problems which may be encountered in the
implementation of scbool-based mass treatment for control of commeon
intestinal helminthiases;

5)  To propose solutions to these possible problems; and

6)  To finalize an action plan for implementation of school-based mass treatment
for control of common mtestinal helminthiases.
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Strategies used lo achieve the above mentivned goals included video showing,
short Jecture-discussions, and a workshop to discuss possible problems and solutions
as well a5 to dmw up an action plan for implementation. Based on ouiputs of the
seminar-workshop, the Guidelines for Mass Treatment for SYES Teachers were
formulated.

Health education was alsa conducted among schootchildren using posters
and wail news-type materigl, known as the Kewtra Bulate Bulletin, Two meetings
with the Parent-Teacher Associstion {PTA) were conducted aiming to raise
awareness of parents regarding common worms and the need for mass treatment,
A billboard on the worm control project and the importance of SYES in worm
control efforts in the furure was also crected in & strategic place in the schoo!
grounds. A poster-making contest smong schoolchildren was also conducted along
with the teachers' bulletin board and jingle presentation coniest per grade level
with the winners ar d in the Treatmen( Day an.

Mass Treatment sy was held on 5§ Ocwber 1yyy participated in not only by
the school community and the project team but also by local offivials, the parish
priest, the PTA officers, and a representative from Janssen Pharmaceutica,
Mebendazole (Antiox) 500 mg chocolute flavored tablets were distributed to
classroom teachers by the project team, and teachers administered reatment
pupils with parents' consent overseen by the project team. Teachers recorded and
reported who among their pupils were treated, and summary sheets indicating
coverage were submitted. Treatment coverage rates were determined, while drug
use and inventories were laken note of.

A second Masg Treatment Day was heid in Februsry 2000, six months afler
the first, but only for children who were randomly selected 1o receive two doses of
mebendazolc in a yesr in the indicator grade. Children who were to receive only
one dose of the drug were given piacebo tablel, 4 type of candy that simuiated a
1ablet in appearance. A third Mass Treatment Day was held in August 2000 for al!
consenting pupils in all grade levels,

Adverse cupenences were monitored duning each Treutment Day and reconded
across the name of each pupil who experienced such on the teacher’s class list.
Teachers referred each pupi! experiencing an sdverse event o the owedicul teamy
project staff for further assessment and appropriate management. An Adverse
Experiences Recording Sheet was accomplished per pupil referred. A guide was
devised to help the project staff in assessing the severity and causality of the
adverse experience.

Parusitologlc Assessment

Stool specimens were collecled from all consenting third grade pupils af
Day 0 (baseline or pre-treatment 1), Day 7 to 14 {post-treatment 1}, Day 180 (+/-
14 days, pre-weatment 2), Day 187 w 194 (post-trestment 2), Day 360 (+/- 14
days, pre-treatment 3), Day 367 o 374 (posi-treatment 3). Specimens were
processed using Kalo Katz method that allowed qualitative sssessment of infection
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according to species that allowed derivation of infection rates and gquantitative
asscssment that allowed estimation of borden of infection through the number of
epgs per gram (epg) of feces. Intensity of helminth infection per pupil was
asgessed as light. moderate or heavy, according 1o the Ciasses of Intensity proposed
for use by the WHO Expert Commitice in 1987 (Prevention and Control of Intestinal
Parasitic Infections: Report of 2 WHO Expert Committee, WHO, 1987).

Post-treatment stool examinations allowed assessment of response at the end
of therapy as one of the following:

1) Clinical cure defined as the absence of helminth eggs in stoo! examinations
at Day 7 to 14;

2)  Clinical improvement defined as a reduction, compared to baseling, in stool
€gg caunts in patients not cured in stool examinations on Day 7 1o 14;

1) Clinical failure defined as no change compared with baseline in the number
of helminth eggs in stcol examinations on Day 7 to 14, end

4)  Chinical outcome indeterminate when a valid assessment of clinical cflicaey
cannot be made due 1o poor patient cooperation or exteniuating circumstances.

Efficacy measures consiated of cure rates and egg reduction rates (arithmetic
and geametric). Reimfection data were 250 collected from pupils who were infected
at baseline and were cured al Day 7 to 14 by deing parasitologic assessments at
Deys 180 and 360 (+/-14 days).

Dota Handling and Aoalysis

Pre-treatment infection rates (Days 0 end 180) were comparcd using MeNemar
Chi-square. The trend of infection rates (having at least one parasite), Ascaris and
Trichuris infection rates of pupils in the two reatment schedules were compared
using the Generalized Estimating Equations. The two trearment scheduies being
compared were once per year (mebendazole at Day 0, placeho at Day 180 and
mebendazole at Day 360) and twice per year (mebendazole given at Days 0, 180
and 360).

Efficacy analysis included only those who satisfied the foliowing criteria in
all the follow-up periods: 1) pupils with parental consent; 2) pupils who were
treated; and 3) pupils who were able to submit stool specimens for examination.

Cure rates at Day 7 to 14 and reinfection retes at Day [&0 were described
using proportions. At Day 187 to 194, cure rates were compared for pupils given
once vermus twice per year using chi-square test The cure rates at Day 7 to 14
among the different intensity of infections were compared using Chi-square test of
homogeneity. Reinfection rates at Day 360 were compared similarly. Fishers cxact
test was used when necessary.

Egg counts were described using arithmetic and geometric means. The egg
couhts were increased by | and transformed using log transformation. Mean fog
transformed egg counts of Lhe once versus twice per year irealment were compared
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using the repeated measures anzlysis of variance. The effect of ime and its
interaction with ireatment regimen on ¢gg counts were algo assessed. If the time
and treament interaction was significant, tests of contrasis were performed to
determine the follow-up periods by which a significant difference between the two
treztment schedules was observed,

RESULTS

Mass Treatment - Consent Rates and Trestment Coverage

Consent rates (for mass teatment) were from 79,1% to 92.4% with an
overall consent rete of 84.5%, Among 2454 pupils with consent, 2279 or 92.9%
were treated. Treatment rates per grade level ranged from 8%.9% 10 96.5% among
those with consent. The totel number of consenting pupils who were treated
represented 78.5% of the school population.

For the second round of mass treatment, only Grade 118 pupils were 1argeted
for treatment and were randomly selected to receive once or twice yearly
mebendazole. A towl of 460 Grade UI pupils still had consent (rom parcais or
guardians for inclusion io the second round of mass treatment, This represented
92.2% of the total Grade il population. This was nol markedly different from the
52.4% consent rate achieved for the first round of mass treatment. In both instances,
consent rates may be considered excellent. For the third round of mass reatment,
overall consent rate was %0.9% which was &n improvement of the 84.5% consent
rate achieved 2lmost a year earlier. Overall reatment coverage was 88.5%. which
was likewise an improvement of the 79.1% (reatment coverage achieved almost a
year earlier.

Baseline Parasitologhe Assessment {Pre-treatment 1)

Of the 499 pupils in the indicator group, 418 pupils or 83.8% submitied
stool specimens for baseline parasitologic assessment. Of these, 329 pupils or
78.7% were positive for at least one intestina) heiminth infection. Positivity rate
per section ranged from 57.9% to 90.4%, with increasing positivify rate the lower
the section. Of the 418 pupils who were exemined, Trichuris was the most common
intestinal perasite scen with 292 Grade 311 pupils infecied (69.8%). The next most
common intestinal parasite was Ascaris with 181 pupils or 43.3% in the same
grade infected. Only 3 pupils or 0.7% were found to have hookworm, while only
4 pupils or 1.0% were found to have Enternhius,

Overall, majority of pupils infected with Ascaris (51.4%) were classified as
having tight intensity of infectinn wilth most pupils (84.0%) having light to moderate
intensity. |n the same manner, majority of pupils infected with Trichuric {51.7%)
were classified as having light intensity of infection with most pupils (92.1%)
having light to moderate intensity. Only 16.0% and 7.9% of pupils examined had
heavy intensity 4scaris and Trichuris infections, respectively {Tables | end 2).
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b 51 22431 13 59t [ 273 3 13.6
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Arithmetic means of Ascaris and Trichuris cggs foll within the category of
moderate intensity of infection. There was a tendency for anthmetic mean egg
counts 1o be higher as the section became lower for both ascariasis and irichuriasis.
Geomerric mean egg counws for wichuriasis also had the tendency 1o be higher as
the section became lowaer.

Follow-up Parasitologic Asiessments
Day 7 to 14 (Post-trearment 1)

A total of 426 third grade pupils submitted stool specimens on the first
follow-up {post-reatment |, Day 7-14). This represented 83.4% of all Grade [
pupils. Clinical cure was noted in 58.2% of those pupils treated with uscariasis,
while clinical improvement was noted in 31.5%. Clinical failure was evident in
3.0% of pupils with ascariasis, while 7.3% of pupils did not follow wp. Clinical
cure was noted in only 37.2% of pupils with mchuriasis, while clinical improveinent
was noted in 43.2%. Clinical failure wes seen in 7.7% of pupils with michuriasis,
while 9.9% of pupils did not follow up.

For pupils with ascariasis, overall cure rate was 62.7%. Cure mute was
highes! at 79 8% among thosc with light intensity of infection on bascline, while it
was lowest at 21.7% among those with heavy wtensity of infection on basciine.
As intensity of infection at baseline increased, cure rate decreased. There was a
significant difference in the cure rates for ascarjasis with different levels of inensity
of infettion {p=0.000). For pupils with trichuniasis, overal! cure rate was 41.3%.
Cure rate was highest at $5.9% among those with hght intensity of infection on
basetine, while it was lowest at 6.3% among those with heavy intensity of infection
on baseline. Simular to the findings in ascaniasis, intensity of infection a1 baseline
increased, cure rate decrcased. There was a significant difference in the cure rates
for trichuriasis with different levels of intensity of infection (p~0.001).

Overall, egg reduction rate (ERR) in pupiis with ascariasis at baseline using
arithmetic mean egg counts was £5.6%, while it was 70.7% among those with
wrichuriasis at baseline using arithmetic mean egg counts. With geometnic imean
egg counts, ERR was 90.8% for those with sscariasis and 90.1% for those with
irichuniasis.

Day 180 {Pre-treatment 2 and Day 187 to 194 (Post-treatment 1)

The stool submission rate increased from $0.7%q (pre-treatnient 1) tu ¥3.9%
{pre-treatment 2). The infection rates for ail sections in pre-treatment 2 were lower
than the levels in pre-treatment 1. Positivity rates ranged from 57.9% to 92.4%
(overall infection rute=78.7%) at pre-treaiment |, while at pre-treatment 2, il
ranged from 16.1% to 77.0% (overall infeclion rate=353.8%), Overall infection rate
180 days alter treatment was 29,1% lower than the baseline overall infection rate.
Of 432 pupils who underwent parasitologic assessment prior to the next round of
mass treatment {pre-treaunent 2), 241 or 55.8% were found 1o be positive for a1
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least one infection. Of these, 226 (52,3%) had Trichuris and 63 {14.6%) had
Ascaris. The proporlion of Ascaris infections was 66,3% tower than that observed
at baseline or pre-treatment |, while the proportion of Trichuris infections was
25.1% lower than in pre-treatment |. Three pupils (only 0.7%) had Enterobius,
and there was no hookworm infaction reported.

Majority of Grade (L] pupils with Ascaris infection per section, except section
3, had fight intensity infections. Overall, 93.7% of these children were classified
as having light to moderate intensity of Ascaris infecton. Meavy intensity
roundweorm infection wes seen in 6,3% of infected pupils. This was 60.6% lower
than the proportion of heavy mtensity infections at baseline. No pupil in scction |
was reporied to harbor Ascaris infection. Trichuris infection was seen in 52.3% of
those examined. A majority of infecred pupils (66.0%) were classified as having
light intensity infections with only 1.3% classified as heavy intensity infection.
This represented an 83.5% reduction of the proportion of heavy intensity Trichuris
infections at baseline,

Arithmetic and geometric mean /Ascaris egg counts 180 days aficr treatment
were 94.6% and 92,79 lower, respectively, compared to baseline levels, Anthmetic
and geomerric mean Trichuris egy counts 180 days after trearment were 24.3%
and 79.0% lower, respectively, compared to baseline levels, Arithmetic mean egg
counts for both helminth infections were classified as light intensity infections.
Arithmetic mean egg count of Ascaris per section showed no distinct trend but the
geometric mean egg count showed a tendency to be higher as the section became
lower as seen also at baseline. For Trichuris, this lendency was observed both for
the arithmetic and geometric mean egg counts but more clearly in the former.
Reinfection raies at pre-treatment 2 for Ascaris per section were from 0.0% to
36.4% while for Trichuris, 1t ranged from 26.7% (o 53.8%. There was no distinct
trend in terms of reinfection rate and section. The overil ecinfection rates |30
days after oreatroent were 14.4% and 38.1% for Ascaris and Trichuris, respectively.

Out of the 63 pupils infected with Ascaris at pre-treatment 2, 30 (47.6%)
received a second round of mebendazole, 23 (36.5%) received placebo and the
remaining 10 (15.9%) did not receive either because they were not present duning
the treatment day. On the other hand, of the 226 pupils with Trichuris, 103
{46.5%) received mebendazole, 88 (3R.9%) received placebo and 33 (14.6%) did
not receive either because they were not present during the treatment day. Among
those who were given mebendazole, clinical cure was observed in 22 or 73.3% of
those with ascariasis while 6 (20.095) were found (o show clinical improvement.
Cne pupil was noled to have clinical fazlure and another one classified as clinical
outcome indeterminate, Clinical cure was found in 45.7% of those pupils with
Trichuris at pre-treatment 2 who received a second round of mebendazole, Forty-
two pupils or 40.0% were obgerved to have hed climicel improvement while | 1.4%
and 2.9% of pupils were classified as having clinical failure and clinical outcome
indeterminste, respectively.
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The ERRs for those pupils with ascariasis at pre-trestment 2 who received a
second round of mebendazole were 78.8% using anthmetic mean egg counts and
%9.9% wsing geometric mean egg counts. For those with trichurinsis, ERR was
83.7% using arithmetic mean egg counts and 96.%% using geomelric mean egg
counts,

Overall, the infection rates {positive for at least one parasite} in both treatment
groups were much lower in post-treatment 1, pre-treatment 2 and post-treatment 2
as compared to their original levels in pre-treatment 1. b can also be noted that
levels of infection in posi-treatment 1 and pre-treatment 2 for both treatment
groups were not much different. Levels of infechion a1 post-ircatment 2 showed
that there was a big drop in the infection rates for those who received twice yearly
treatment and practically not much change for those who received once-yearly
treatmnent, as expested (p=0.000, for both ascariasis and trichunasis).

Day 160 (Pre-treatment J) and Day 367 o 374 { Pest-treaiment 3}

Overull, stool submission rate was 97.%%. Positiviry rates ranged from .0%
to 100.0%. The overall infection rate was 56.7%. Of the 423 pupils who were
found to be infected at pre-treatment 3 follow-up, 210 (49.6%) were positive for
Trchuris and 113 (26,7%) had Ascaris. These rates were 28.9% and 38.3% lower
than those observed at pre-treatment . The infection rate for Ascaris at pre-
Ircatment 3 was 82.3% fower than those observed at pre-ireatment 2. On the other
hand, the infection rate for Trichunis at pre-treatment 3 was 5,2% lower compared
to pre-treatment 2. Two pupils (0.5%) had Enterobius. The other two pupils (0.5%)
had hookworm. Ome (0.2%) was scen 1o hay  tevophyid egg.

Majonity of pupils with Ascaris infection per section had light intensity
infections. Overall, 47.8% of these children were classified as having moderate 1o
heavy intensity Ascarts infection and 74.8% of pupils with Trichuris infection were
classified as light intensity with only 0.9% classified as heavy intensity. Only
sections 3 and & had pupils with heavy intensity infections at pre-treatment 2,

Arithmetic mean egy counts wereci 5 as moderate intensity of infection.
The arithmetic and geometric mean egg cownts of Ascaris and Trichuris among
pupils who were assigned in the once-a-year treatment group were classified as
moderate and light intensity infections, respectively, On the other hand, the
arithmetic and geometric mean egg counts of Ascaris and Trichuris mong popils
who were assigned in the twice-a-year treatment proup were classified ax light
intensity infections. Arithmetic and geomelric mean egg counts of Ascaris per
section showed no distinct trend. For Trichuris however, geometric mean epp
count showed a tendency 1o be higher as the section became lower,

Pupils who belonged to the once-s-year group had higher infection rate
having 58.4% of the pupils infected eompared to those pupils who belonged to the
1wice-a-year group having oaly 51.2% of the pupils infected. Pupils who had a
twice-a-year meatment schedule had 21.4% and 43.8% of the pupils infected with
Ascarts and Trickuris, respectively. These were refatively lower than thase pupiis
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who belonged to the once-a-year group that had 30.7% and 50.6% of the pupils
infected with Ascaris and Trichuris, respectively.

Reinfection retes were not found (o be significantly different hetwesn pupils
belonging to once versus twice yoarly treatment schedules for bath ascaniasis
{p=1.000} and trichuriasis (p=).687). Reinfeclion rates for Ascaris among puptls
who were assigned in once-s-year gnd fwicc-a-year treatment schedules were
33.3% and 45.0%, respectively. Reinfection rates for Frickuris were seen among
55.6% of the pupils assigned in the once-a-year treament group und 63.4% of the
pupils assigned in a twice-a-year treatment group. At pre-treatment, among pupils
with 2 once-a-year weatment schedule, 1 tut of 3 pupils were reinfected with
Ascanis, while 5 oul of 9 pupils were reinfected with Trichuris. Among pupils in
the twice-a-year treatment schedule, 9 out of 20 pupils (45.0%4) were reinfected
with, while 26 out of 47 pupils (63.4%) were reinfected with Trichurts.

Overall, among those who received treatment in August 2000, chnical cure
way dbserved in 71.9% of pupils with Ascariy while 18.9% showed clinica!
improvement, Two pupils with clinical failure and 6 others with clinical qutcome
indeterminate were noted. For those puptis with Trichuris, clinical cure was
observed in 57,1% of pupils while 29.8% showed clinical improvement. Founeen
pupils with clinica! failure and 13 others with clinical outcome indeterminate were
noted.

Among those who received once-a-year treatment, clinical cure was observed
in 70.6% of thase with ascariasis, while 19.6% showed clinica! improvement. Gne
pupil with clinical failure and 4 others with clinical outcome indelerminate were
nofed. For Lhose pupils who received twice-a-year treatment, clinical cure was ob-
served In 76.5% of those pupils having the same infection, while 16.3% showed
clinical impravemest. One pupii with clinical failure and 2 others with clinical out-
come indeterminate were noted. Cure rates between the pupils in the two treatment
schedules were not significantly different from each other (p=0.178), Among those
who received once-2-year frestment, clinical cure was vhserved in 58.3% of thoee
with trichuriasis, while 28.6% showed clinical impravement. Five pupils manifested
with clinical failure, while & others with clinical outcore indeterminate were noted.
For those pupils who received twice-a-year treatment, clinical cure was observed in
55.2% of those pupils having the same infection while 29.9% had improved condi-
tions. Eight pupils with clinical faiture and § others with clinical outcome irdetermi-
nate were nofed. Cure rales between the two treatment schedules were not signifi-
cantly different from each other (p=0.667).

The ERR for those pupils with nscariasis at pre-treatment 3 were 93.1%
using arithmetic mean cgg counts and 97.6% using geometric mean egg counts,
For those with trichuriagis, ERR was 88, 1% vsing arithmetic mean egg counts and
98.5% using geometric mean cgg counts.

The ERR for those pupils with ascariasis who received once-2-year treatment
were 84.3% and 99.9% using erithmetic and geometric egg counts, respectively.
For those pupils who received twice-a-year reztment and bad the same infection,
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who belonged to the once-a-ycar group that had 30.7% and 50.6% of the pupils
infected with Ascaris and Trichuris, respectively.

Reinfection retes were not found (o be significantly different hetwesn pupils
belonging to once versus twice yoarly treatment schedules for bath ascaniasis
{p=1.000} and trichuriasis (p=).687). Reinfeclion rates for Ascaris among puptls
who were assigned in once-s-year gnd twicc-a-year treatment schedules were
33.3% and 45.0%, respectively. Reinfection rates for Frickuris were seen among
55.6% of the pupils assigned in the once-a-year treaiment group und 63.4% of the
pupils assigned in a twice-a-year treatment group. At pre-treatment, among pupils
with 2 once-a-year weatment schedule, 1 tut of 3 pupils were reinfected with
Ascarnis, while 5 oul of 9 pupils were reinfected with Trichuris. Among pupils in
the twice-a-year treatment schedule, 9 out of 20 pupils (45.0%4) were reinfected
with, while 26 out of 47 pupils (63.4%) were reinfected with Trichurts.

Overzll, among those who received treatment in August 2000, chnical cure
way dbserved in 71.9% of pupils with Ascariy while 18.9% showed clinica!
improvement, Two pupils with clinical failure and 6 others with clinical utcome
indeterminate were noted. For those puptis with Trichuris, clinical cure was
observed in 57,1% of pupils while 29.8% showed clinical improvement. Founeen
pupils with clinica! failure and 13 others with clinical outcome indeterminate were
noted.

Among those who received once-a-year treatment, clinical cure was observed
in 70.6% of thase with ascariasis, while 19.6% showed clinica! improvement. Gne
pupil with clinical failure and 4 others with clinical outcome indeerminate were
nofed. For Lhose pupils who received twice-a-year treatment, clinical cure was ob-
served In 76.5% of those pupils having the same infection, while 16.3% showed
clinical impravement. One pupii with clinical failure and 2 others with clinical out-
come indeterminate were noted. Cure rates between the pupils in the two treatment
schedules were not significantly different from each other (p=0.178), Among those
who received once-2-year frestment, clinical cure was vhserved in 58.3% of thoee
with trichuriasis, while 28.6% showed clinical impravement. Five pupils manifested
with clinical failure, while & others with clinical outcore indeterminate were noted,
For those pupils who received twice-a-year treatment, clinical cure was observed in
55.2% of those pupils having the same infection while 29.9% had improved condi-
tions. Eight pupils with clinical faiture and § others with clinical outcome irdeterrmi-
nate were noted. Cure rales between the two treatment schedules were not signifi-
cantty different from each other (p=0.667).

The ERR for those pupils with nscariasis at pre-treatment 3 were 93.1%
using arithmetic mean cgg counts and 97.6% using geometric mean egg counts.
For those with trichuriagis, ERR was 88, 1% vsing arithmetic mean egg counts and
98.5% using geometric mean cgg counts.

The ERR for those pupils with ascariasis who received once-2-year treatment
were 84.3% and 99.9% using erithmetic and geometric egg counls, respectively.
For those pupils who received twice-a-year reztment and bad the same infection,
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ERR were noted to be 97.2% and 99.9% with anthmetic and geometric egg
counts, respectively. For those pupils with wichuriasis, ERR emong pupils who
received once-s-year ureatment were §9.8% ond 98.7% wsing srithmetic and
geometric mean egg counts, respectively. For those pupils who received twice-a-
year treatment and had the same infection, ERR were noted 1o be 86.2% and
98.0% with arithmetic and geometric egg counts, respectively.

Efficacy Analysia

The number of pupils setisfying the criteria for efficacy unalysis was 244
with {23 pupils rendomized to the once-a-veor treatment schedule and 121 pupils
to the rwice-a-vesr treatment schedule. With comparison of pre-treatment infec-
tion rates (Deys 0 and 180), of 244 pupils considered, 154 {79.5%) were posilive
for at least one infection at Day 0. Al Day 180, the positiviry rate was 52.9% (129/
244) which was significantly fower than the baseline positivity. (McNemar Chi-
square = 50.9, p<0.01). The overell end in terms of isfection rutes in the two
treatment schedules was found to have slight sigmificant difference (p=0.055),
with a marked difference observed st Dey 187-194 (Table 3).

The overell trend in terms of Ascaris infection in the two reatment sehedules
was found to have significant difference (p=0.048) where infection rates in pupils
in the twice yearly treatment schedule was sighificantly lower then those in the
once yearly treatment schedule beginning at Day 194 onwards, The overafl wend
in terms of Trichuris infection in the two treatment schedules was not significantly
different {p=0.097) (Table 4).

As for the overall trend of Asearis egg counts, repeated measures anelysis of
vanignce of transformed data showed that there was significant interaction between
time effect and treatment schedule effect on log egp counts (p=0.04). Test of
contrasts showed the time periods when a significant differgnce between the two
treaanent scheduler was seen. The test of contrasts showed that the change in the
mean log egg counts from Day 0 to Day |9 in the twice yearly group is
significantly higher compered to that of the oncé yearly group. There wes an
increase in mean log egg counts from Day 150 to Day 154 in the once yearly
group while a decrease was observed m the twice yearly group. In both treatment
echedules, there was an obaerved increase in the meen log egg count from Day
194 10 Day 360, but the increase way not statiptically significant. The mean log
¢gg counts at Day 360 were lower than & bageline in both treatment schedules,
bue the decrease in the twice yearly group was significandy greater compared to
the once yearly group (Tables § apd 6).

As for the overall trend of Trichuriy egp coums, repeated measures analysis
of vanance of transformed «data showed that there was significant interaction
between time effect and weatment schedule effect on tog egg counts (p=0.01),
Test of contrasty showed the time pericds when a significant difference in the two
treatment schedules, The test of contrasts showed that the difference in the mean
log egg counts at Day 194 and mean log cgg counts in other follow-up periods in



Table 3. Overall trend of infection rates SVES, Bifan, Laguna

Days U w 374
Treatment group Day Day 7 Day 180 Day 194 [Day 36D Day 374
Once-a-year 946 (77.2%) TO {56.9%) 68 {(55.3%:) 6R (55.3%) 69 (56, 1%) 32 (26.0%)
{n=123)
Twice-a-year QU (B1.8%) 59 (4K ®H%) 6t (50.4%a) 33027 3%) ST (47.1%) 27 {22.3%:)
in=121)
Table 4.  Owverall tiond of Ascuriy and Mrichuris infection rates SYES, Bran, Lugunu

Days O 1o 374

Treatmen group Parasile Day 0 Day 7 Doy 1RO Day 194 Dey 160 Day 374
(nee-p-year Aseuris 48 (33.0%) A7 430, 1%) 15 (12.2%) [9{15.3%) 36 (29.34%) 1] (B.9%)
{n-123) Trichuris  R7(70.7"%) 55 (44.7%0) 63 (501.2%:) 6l {50.0%) 58 (47.2%) 25 (20.3%)
Twice-a-year Ascariy 52 (43.0%) 25 (20.7%) 12 {9.9%%} & [ 5.0%) 22 (1B.2%) 5 (4.1%0)
{n=121) Trichuris RS (T0L.2%0) 47 (3R.K%) 56 (46,3%,) 10 {24.8%) A9 {40 5% 23419 %)

{0007} 27 Ruiddipyg gaa) 195 way BN SR g5)



Table 5. Arithmetie and Geometric mesn® Ascaris and Trichuns egg counts over time SVES, Bifian, Laguna

NDoys 0t 374
Treaiment group Parasite Luy 0 Day 7 Puy 180 Day 194 Day 360 Day 374
Once-a-year Avcaris L3009 20371 1307.7 122909 55126 11109
{n=1213} (2L.51) (5.50) (1.60) (2.7 (1.8 {0.92)
Trichuris 1763.6 199,18 413.5 916 i29.4 500
(116.2) 7.3 120.0) {18.8) {14.6) (1.6}
Twice-a-year Aseuris 106344 504.3 &4 .0 14,8 2B36.4 54.9
(n=121) (27.22) {2.21) {1.10} {0.36) {3.14) {0.34)
Trichuris 19757 176.3 446.7 859 2721 44.4
(112.4) {5.8) (15.5) {2.6) {99 {1.4)
“Arith iv mean {0 ic mean)
Table 6.  Overall trend of mean lag Ascaris and Frichuris cgg counts SYES, Bifan, Laguna
Days 0w 374
Treatmenl group Parnsite Day 0 Day 7 Pay 180 Day 194 Day 360 Day 374
Omce-a-yoar Ascaris a3l R7 0.98 1.32 2.55 0.65
{n—123) Trichuris 4. 76 2n 1.04 .99 2.75 0.94
Twice-u-yeur dscaris 3.3 0,74 .31 1.42 0.29
{n=121) Trichuris 4.73 2.80 1.28 2.39 0.R8

1B 48 ir onmag
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the once yearly group is significantly different from that in the twice yearly group.
The change in the mean log egg counts from Day 0 to Day 194 in the twice yearly
group is significantly higher compured to thet in the once yearly group. The mean
log egg count increased from Day 7 w Day [94 while the mean log ega count
decrensed in the twice yearly group. The mean log egg counts from Day 194 to
Day 174 dropped io both treatment schedules, bul the decrease was greater in ihe
once yearly group (Tables 5 and 6).

DISCUSSION

This study has itlugtrated the development and Lesting of & model for school-
based coatrol of intestina! belminths ubilizing existing school infrastructare in the
delivery of mass treamment and health education, Crucial to the success of such an
underiaking was the parmership that was forged between the project team and the
schoolteachers under the guidance of school officials, amang them, the Districl
Supervisor, the School Prinicipal, and the Department of Education (DepEd)
Medical Officer. The projec! team initizted the building of tes with the local
gavernmenl officials, Although the municipal and barangay officials were
represented in major events, the fruits of the relationship among such officials
rermained 1 be seen up ta the time of closing of the project.

Acceptability of the mass reatment concept was shown by this study to be
excellent which gives promise thar teachers, parents and children may subscribe to
end actuatly parhicipate in mass deworming programs in the school. The necessary
ingredients were proven to be adequate information dissemination and health
educatton that aimed to correct misconceptions which led to unwise decisions in the
pasi, Reguiar feedback of results and progress of the mass deworming campaign to
the teachers and perents also may have coniributed to sustaining interest in the
nrogram.

Possible areas of focus in terms of health education and promotion may
have to be considered when initiating mass deworming programs in the school.
For schooiteachers, their important role in the mass treatment process and health
education must be emphasized. For parents. attempts o corect misinformation
ghould be made in order to make possible an enlightened decision to allow their
children to perticipae. For pupils, the ease of taking deworming drugs, their
pleasani taste and the wonders of climinating worms from their system are important
issues to ronsider, In all, besic information on tntestinal helminths, their modes of
transmission, clinical menifestations, complications, treatment and control will be
prerequisites of & good underatending of the problem and a wise decision making,

Morbidity 15 direcly related to worm burden. The greater the number of
worms in an infected person, the greater will be the morbidity caused by the
worm. Helminth infection and disease adversely affect child growth and
development, nutritional stetus and cognitive capacity. These effects bave also
boen shown [o be proportionally associated with worm burden.
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The first objective of a control pragram is lo reduce morbidity. This is done
by reducing the propordon of heavily infected individuals in the target populatian,
Heavily infected individuals suffer most of the clinical consequences of the
infections and are the major sources of infection for the rest of the community,
although their proportion in the community mey be small, Lightly infected
individuals have minimal health consequences.

Although a majority of schoolchildren menitored in this study had light to
moderate intensities of infection, infection rates were nonetheless high which
meant that the proportion of infected individuals or reservoirs was high. This
could probably be explained by long-standing high transmission due to high
prevalence of infections in a background of poor environmental sanitation, There
was a need thercfore w aim for reductions of worm prevalerice through mass
treatment which was the subject of this research and intervention initiative.

Chemotherapy, health education and impravements in aanitation are the major
components of an intestina! helminth control program. Chemotherapy is aimed at
reducing worm burdcn and decreasing transmission. Health education is atmed at
encouraging healthy behavior. Lastly, improvements in sanitation are aimed at
reducing 50il or waler contamination,

Mass chemotherapy was the primary component of this project. Mass
wreatrment is recommended in areas where more than 50% of the population are
izfected with soil-transmined helminths, Mebendazole is one of only a few drugs
that are recommended by WHO for reatment These safe and ¢ffective drugs have
been used widely in the pasi several years, Mcbendazoic wes given ay mess or
targeted treatment aiming to cover the highest percentage of target individuals like
school children, one of the main high-risk groups in Lhe comrunity, Targeted
treatment is the strutegy which is recommended in areas where prevelence is high
and where intensity 15 noted to be light. Such an area is typified by San Vicente
Elementary School.

Crucial to mess or fargeted treatment will be issues of coverage and frequency.
The higher the coverage, the higher i the likeliheod of being able to ¢liminate more
worms. thereby reducing as much morbidity as poxsible. Althongh tke efficacy of
the measure is higher if the whole target population is treated simultaneousty, there
may be a necd to determine the jdeal or minimum coverage thal will result in &
significant reduction of worm burden. Frequency is another important issue related
to chemotherapy. Mass treatment given twa fo three times per year may be necessary
in areas where high intensities of infections exisL n this study, the benefits of targeted
MasS eatment given two times & year has been shown to be superior over once-a-
year treatment. [n the future, arention may b2 given to operational research that will
help to determine idea) treatment intervals, frequency and end point of treatment as
well to explore age-targening and other related issues.

Heaith education may have proven to be an 'mportant component of this
study. [n areas where targeied or mass treatment will be implemented, submission
to treatment and monitoning wil! be necessary to ensure the success of the control
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program. The community preparation through meetings with school and local
officials as well as with parents end guardians may have proven to be beneficial in
ataining high consent rates and treatment coverage. The schoolieachers proved {0
be essential partners in this undertaking. From securing consent from parents and
guardians, sharing important information (hat would correct misconceptions, helping
with administration and inventory of drugs as wel! as recording treatment
accomplishments per class, the schooiteachers surely provided invaluable services
that helped to ensure desirable outcomes, Their innete creativity in the tesching-
learning process shoald be maximized to help in the delivery of important messages
that in turn will lead to right decision making and submission to trestment.

Among the components of an intestinal helminth control program,
improvemens in sanitation may be the most difficult to accomplish since poor
socioeconomic conditions may be a limiting factor in achieving such improvements.
Families, however, can be important resources that may help improve sanitation
and reinforce school education activities. Improved sanitation, including proper
disposal of human waste, provision of safe waler supplies, and personal and food
hygiene greatly contributes to reduction of diseases spread through human feces,

Contro! programs are designed to reduce worm burdens. Children will become
reinfected. but they will have much less worms for longer perieds throughout the
year if periodic mass treatment will be continued. [n the short-term and long-term,
periodic mass treatment will have a positive effect on their health.

School-based mtestinal helminth control programs show enough pramise for
reducing morbidity and tranamission, To date, a number of countries have initiated
such programs that have offered opportunities for improvement of the quality of
life of school children. Results of a number of operational researches have shown
advancement in knowledge in terms of the type of interventions to be administered,
the frequency of application of intervention, the logistic and Fnancial suppon
required, and the collaborations and partnerships that lead to successful
implementation and sustainability of the intestinal helminth control program.

The schocl system in developing countries may provide an efficient means
of reducing health problems that are cavsed by helminth infections. Scbools may
be able to help in the delivery of interventions with potentiatly sustainable results.
In most commumities, there are more schools than health centers and more weachers
than nurses. Teachers may play an important reie es health educators and as
fecilitator of community actions to improve sanitary conditions.

Helminth control interventions in schools may benefit the entire community.
Children with heavy worm infections are more likely to contaminate the
environment, thus increasing the risk of ransmission to others. Effective worm
contra] efforts in the schools can help reduce the spread of helminth infections
within the community. Indeed, repeated treatments involving the most heavily
infected fike the pre-school and schocl-age children have belped o lower the
prevalence of soil-transmitted helminth infections in the whole community, In
addition, health education provided to the children on intestinal helminths may
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also serve as a means to inform families and other community members about
ways lo reduce helminth infections and prevent reinfections.

This study, probably the first well-monitored school-based intestinal helminth
cantrol program in the Philippines, hes attempted to document the impact of this
prograrm in tenns of standard indicators, The results of this undertaking will certainky
help in guiding current and futre practice as well as future appiications and
research. 11 is most beneficial 10 document mitestones and lessons leamed including
problems encountered and possible approaches to these.

In a swdy ares with an epidemiologic siation like SVES, twice yearly
deworming has been shown 1o be superior to once yearly deworming. The questions
that remained to be answered are: in the future, how frequent and up to when?
Monitoring miy help to answer these two imporiant issues thal need 1o be sehled.
The project teamn recommends limited monitoring as recommended by the WHO
that will consider selection of from 40 10 50 pupils in the third prade to be
monitored during pre-treetment periods over a few years, The parasitologic status
of this indicator group of pupils will pravide a “window™ through which palicy-
and decision-makers will be able to appreciate progress of the mass deworming
program. Significantly lowered infection rates and intensities of nfection may
signal the nieed to decrease the frequency of mass deworming to once a year, and
later Lo shilt to selective treatment.

The WHO sees monitoring as an integral part of control programs themselves,
This will be essential in ensuring that programs are run effectively and efficiently
by health and schoa! authorities and that maxima] benefit is attained by infected
individuals, their families and their communities {WHO, 1999).
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