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Abstract
Introduction   The Philippines is endemic to soil-transmitted helminthiases, thus programs like
the Soil-Transmitted Helminth Control Program are necessary. This study aimed to compare the
efficacy of pineapple fruit puree with albendazole in treating light-intensity soil-transmitted
helminthiases.
Methods This was a randomized controlled trial comparing the efficacy of pineapple puree with
albendazole among school children in Barangay Doña Imelda, Quezon City. Ova counts were
compared in the pineapple and albendazole groups before and after the intervention was given. Egg
reduction rates were computed to assess the anthelminthic efficacy of the pineapple puree compared
with albendazole in treating light-intensity soil-transmitted helminthiases. A worst-case scenario
analysis was done.
Results Majority of subjects in both groups had a single infestation with Ascaris lumbricoides. There
was a 55.1% and 52.6% reduction, respectively, in the mean ova counts after treatment in the
pineapple and albendazole groups. The difference was not significant. A worst-case scenario showed
no difference in the treatment success of the pineapple and albendazole groups (RR = 1.03, p = 0.76).
Conclusion The results of the study showed that the pineapple fruit puree is comparable to the
standard drug albendazole in the treatment of light-intensity soil-transmitted helminthiases.
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      he  Philippine  government   has   implemented
     several projects to aid communities in education
and health. The Department of Health (DOH) has a
breastfeeding program, Garantisadong Pambata,
National Dengue Prevention and Control Program,
Infant and Young Child Feeding (IYCF), Ligtas
Tigdas, and the Soil Transmitted Helminth Control
Program.1 Soil-transmitted helminthiasis (STH) is
listed as one of the neglected tropical diseases by the
World Health Organization (WHO)2 and has a high
prevalence worldwide and locally,3 with an infection
rate of 54%.4 A study among children in Metro
Manila showed a prevalence of 62%.5 A similar study
in Davao del Norte indicated a higher prevalence of
parasitism among indigenous people school children
than children from a non-indigenous community.6

STH has a huge impact on the children especially on
their health, school performance and every day
activities. Untreated infections can lead to anemia,
mental retardation and malnutrition, impeding a
child’s development.7

According to the WHO Helminth Control in
School-Age Children guide book, the Philippines is
one of the countries that require preventive
chemotherapy in more than two-thirds of children 1
to 14 years with STH.8 The standard treatment given
by various STH control and elimination guidelines
is albendazole or mebendazole given once or twice
a year.9 For Ascaris lumbricoides infection, albendazole
is the drug of choice and is given at 400 mg single
dose and 200 mg for children under two years, while
mebendazole is given at 500 mg single dose. In light
Trichuris trichiura infection, albendazole is given at
400 mg single dose, and mebendazole, the drug of
choice, is given at 500 mg single dose.10 Aside from
anthelminthic drug treatment, the country has several
programs for school children to practice good hygiene
and prevent STH infection, such as “Fit for School”
and provincial health care programs.1 Belizario
proposed optimization of school-based intestinal
helminth control interventions in our country to
further effectively control STH.11

The DOH and the WHO included in their
programs the use of  conventional drugs, such as
mebendazole and pyrantel pamoate, in the treatment
of STH. There are no non-drug options. Studies that
show increasing resistance to these anthelminthic
drugs and researchers have been exploring new
sources of anthelminthics such as plant cysteine
proteinases.12 Akhtar did a scientific review of the

anthelminthic activity of medicinal plants due to the
increasing resistance to commercial anthelminthics.13

Another review on the development of novel
anthelminthics from plant cysteine proteinases stated
the resistance of some livestock nematodes to
standard synthetic drugs, while human hookworms
are becoming less responsive to benzimidazoles and
nicotinic acetylcholine agonists. The same paper
suggested exploiting naturally-occurring compounds
from plants and trees, now known as plant cysteine
proteinases. One of the first plants mentioned was
pineapple (Ananas comosus);14 it  has exhibited
antihelminthic properties through in vitro and animal
studies.12, 15,16

In addition to the problem of  resistance, studies
suggest that there is a need to have a more
comprehensive program for elimination of STH even
when there is enough evidence that biannual
deworming programs are effective. Also, lack of
awareness of  such programs or lack of  proper
education as to when and how to give the drugs add
to the problem of  STH.7 Thus, the researchers believe
that the pineapple fruit, which is readily available
and has little or no adverse effects, may be an
alternative and organic way to deal with the problem
of helminthiasis.

As future medical professionals, the researchers
aspired to contribute to the alleviation of the STH
problem in the Philippines by conducting this study
which aimed to compare the efficacy of the pineapple
fruit with albendazole in treating light-intensity soil-
transmitted helminthiasis.

Methods
A randomized controlled trial comparing the efficacy
of pineapple puree with albendazole was conducted
among school children in Barangay Doña Imelda,
Quezon City. Ova counts were compared in the
pineapple puree and albendazole groups before and
after the intervention was given. Egg reduction rates
were computed to assess the anthelminthic efficacy
of pineapple puree compared with albendazole in
treating light-intensity STH. The study was approved
by the Ethics Review Committee.

Children from Barangay Doña Imelda in Quezon
City, aged 5 to 13 years, male or female, who were
positive for soil-transmitted helminthiases with light
intensity based on WHO criteria, were recruited. The
parents gave consent before the subjects participated
in any part of the research. Assent was obtained from
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the children when appropriate. Subjects were excluded
if  there was a coexisting infection, i.e., cough and
colds, fever, diarrhea; had passage of  worms two
weeks prior the administration of treatment; or had
known allergy to pineapple. Non-probability
purposive sampling was used to gather 82
participants. Sample size was based on the cure rate
of pineapple at 68.9%17 and albendazole at 88%,18

using 1.96 and 0.84 as values for alpha error and
beta error, respectively. An additional 20% was
allocated for dropouts.

Through community survey and fecalysis, the
researchers were able to identify the children with
helminthiasis. Age in years, weight in kilograms, and
height in centimeters of the subjects were determined.
History of  illnesses and other symptoms, intake of
anthelminthic drugs, previous history of  passage of
worms, and allergies to food and medications were
also obtained. Complete physical examination was
performed by licensed physicians. All of these data
were documented on standardized data collection
forms. Using the Kato-Katz method, the number of
eggs per sample were quantified and the subjects with
light-intensity STH were determined using the WHO
criteria.27 They were randomly assigned to treatment
and control groups.

The control group was given albendazole, 400mg
chewable tablet, single-dose while the experimental
group took the one-week pineapple treatment. Each
participant in the experimental group was given a
750 ml pineapple fruit puree made from 720 grams
of pineapple fruit sweetened with 30 grams of white
sugar. One preparation was consumed for a day in
three divided doses (250 ml per dose) for seven days.
The investigators, with the help of  the parents and

the barangay health workers, ensured subject
compliance and proper administration.

Post-treatment stool analysis was done in the
experimental group after the seven day treatment
intervention. Post-treatment stool analysis was done
one month after albendazole administration in the
control group. Egg reduction from the baseline was
computed to determine the anthelminthic efficacy of
pineapple fruit in treating light intensity STH. Adverse
reactions were monitored directly during and after
administering the pineapple preparation and the
medication. Parents were also advised to report and
contact the investigators if  any untoward symptoms
were noted after the procedures until the time that
the second specimen was collected.

Results were analyzed using worst-case scenario
due to the number of dropouts. T-test and chi-square
were used to determine the relationship between the
baseline age, weight, height, pretreatment ova count
and the reduction rates of albendazole and pineapple
puree.

Results
Table 1 shows that mean age, weight and height of
the subjects were higher in the albendazole group
than in the pineapple group. Baseline ova counts were
comparable for both groups. Table 2 shows that
majority of the subjects had a single infection with
Ascaris lumbricoides, which was the most prevalent
parasite.

Both the albendazole and pineapple groups had
significant reductions in the mean ova count after
treatment, as seen in Table 3. The difference in
reduction in the mean ova counts between the

Table 1.  Baseline characteristics of the subjects in the pineapple and albendazole groups.

Pineapple Albendazole P-value
n = 35 n = 21

Sex (n,(%))
Male 11 (31.4%) 12 (57.1%) 0.21
Female 24 (65.6%) 9 (42.9%)

Age (yr) 8.4 ± 1.96* 9.4 ± 2.20* 0.04
Weight (kg) 21.2 ± 6.29* 31.6 ± 11.64*     < 0.01
Height (cm) 122.0 ± 11.85* 129.2 ±13.63* 0.03
Baseline ova count 1022.9 ± 842.93* 678.9 ± 693.35* 0.12

* Mean ± SD
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Table 2.  Parasites found on baseline examination using Kato-Katz technique in pineapple and albendazole groups.

Parasite Pineapple Albendazole P-value
n = 35     n = 21

Ascaris 29 (82.9%) 15 (71.4%) 44 (78.6%)

Trichuris   3 (8.6%)   1 (4.8%)   4 (7.1%)

Ascaris & Trichuris   3 (8.6%)   5 (23.8%)   8 (14.3%)

Total 35 (100%) 21 (100%) 56 (100%)

Table 3.  Comparison of the baseline and post-treatment ova counts and mean reduction in pineapple and albendazole
groups.

Baseline ova count Post-treatment ova count Mean reduction P-value
(eggs per gram)      (eggs per gram)

Pineapple (n = 35) 1022.9 ± 842.93 582.9 ± 747.01 55.1%* < 0.01

Albendazole (n = 21)   678.9 ± 693.35 246.9 ± 409.56 52.6%* < 0.01

* P = 0.42, T-test

Table 4.  Comparison of treatment outcomes in pineapple and albendazole groups.

Treatment success Treatment failure RR (95% CI) P-value

Pineapple 35 0 1.5
(1.11, 2.03) < 0.01

Albendazole 14 7

Table 5.  Worst case scenario analysis of treatment outcomes in pineapple and albendazole groups.

Treatment success Treatment failure RR (95% CI) P-value

Pineapple 35 6 1.03
  (0.85, 1.24) 0.76

Albendazole 34 7

pineapple and albendazole groups was not significant
(p = 0.42, T-test).

Table 4 shows a significant difference in the
treatment success favoring pineapple over albendazole
among those who completed the study (RR = 1.5, p
< 0.01). The pineapple group had six dropouts while
the albendazole group had 21. With dropouts more
than 20%, a worst-case scenario was done as seen in
Table 5. Dropouts in the pineapple group were
considered as treatment failures while those in the

albendazole group were considered as treatment
success. The recomputed relative risk showed no
difference between the pineapple and the albendazole
groups (RR = 1.03, p = 0.76).

Discussion
There were significant differences in the demographic
and clinical characteristics of the study groups in
terms of  age, weight and height. These results were
similar to the findings of  Manabo, who found that
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these differences did not affect the results.17 Majority
of the subjects in this study were infected by Ascaris
lumbricoides and the parasites found in dual infections
were Ascaris and Trichuris, similar to Manabo’s study
and consistent with the results of Andrade.19

In this study, both the treatment intervention and
the standard treatment for STH had significant
reduction rates. The pineapple fruit puree had 55.1%
reduction rate after seven days. Albendazole, on the
other hand, had 52.6% reduction rate. Manabo had
a reduction of 83.5% seven days after administering
pineapple puree. Adriano had a 50% reduction in 17
out of 20 subjects.20

Stepek mentioned that pineapple has large
amounts of cysteine proteinases in the stem and fruit.16

Being a part of  the bromeliad family, a significant
component of the pineapple fruit is its proteolytic
enzyme bromelain which has been proven to
demonstrate properties as an anti-tumor and anti-
diarrhea agent, and promotes the debridement of
burns, inhibits thrombus formation, and provides
strong immunogenicity.7 Bromelain is also responsible
for the pineapple’s anthelminthic property being
composed mainly of  a sulfhydryl proteolytic fraction;
it also contains peroxidase, acid phosphatase and
other protease inhibitors.17

According to Alternative Medicine Review,
bromelain has very low toxicity in and testing in
humans did not exhibit any side effects; however as
with other proteolytic enzymes, can cause IgE-
mediated respiratory allergies. Similarly, there were
no observed side effects among the subjects in this
study’s treatment group. The same review mentioned
that “bromelain has demonstrated therapeutic benefits
in doses as small as 160 mg per day; however it is
thought for most conditions the best results occur at
doses of 750-1,000 mg daily” but not specifically for
STH.21 Tochi’s study suggested administration of  the
fruit with a buffering agent like water, or in a solution
containing nutrients, to aid in fluid and nutrient
absorption to protect bromelain from digestion by
acid proteases in the gut.7

This study revealed a 55.1% and 52.6%
reduction, respectively, in the mean ova counts in
the pineapple and albendazole groups. Vercruysse
suggests that fecal egg count reductions lower than
95% for A. lumbricoides following single dose of
albendazole should be viewed with concern in light
of  potential drug resistance.10 The researchers theorize
that albendazole’s lower reduction rate may be due

to the one month interval between its administration
and post-treatment stool collection for ova analysis.
Being an endemic country for STH infection, some
of  the children might have been re-infected during
this interval. This phenomenon has been reported in
some studies.22, 23 Edelduok stated that low reduction
“may be attributed to differences in geographical
locations, climatic conditions and hygiene.”23 The
same study also mentioned that “treatment failures
recorded after 4 weeks of treatment may be attributed
to re-infection, resistance of the parasites to drugs
and decline in the efficacy of the drug.”23 Some of
the parents in our study were hesitant to give
albendazole because of past bad experiences with it
and hearsay such as worms passing out through
different orifices of  their children’s bodies.

The results of the study showed that the pineapple
fruit puree is comparable to the standard drug
albendazole in the treatment of light-intensity soil-
transmitted helminthiases.
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