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SHORT COMMUNICATION

Intestinal Coccidia in Cuban Pediatric Patients with Diarrhea
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From May to August 1999, we evaluated 401 patients from a pediatric hospital of Havana City. One group was
composed of 113 patients with diarrhea admitted to the Gastroenterology ward and a second consisted of 288
patients without diarrhea, admitted for other reasons, and hospitalized within the same time period. Three stool
samples were collected from each child and were examined using three parasitological techniques. When we com-
pared the frequency of parasite species between both groups, we found Cryptosporidium spp. and Cyclospora
cayetanensis, only in the group of children with diarrhea (P < 0.01). However, no significant differences were found
in the occurrence of the other intestinal parasites (P > 0.05). In addition, in those children infected with
Cryptosporidium, the diarrhea had a more prolonged duration (P < 0.01), while those infected with Cyclospora, the
abdominal cramps or pain, and acute diarrhea were more frequently detected (P < 0.01). Our results showed that
emerging intestinal coccidia are pathogens strongly associated in this group of children with diarrhea.
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Diarrheal diseases affect millions of people through-
out the world, having the greatest impact among children,
especially those in developing countries (Bern & Glass
1994), and are the leading causes of child mortality in
various countries and regions (Molbak et al. 1992). There
is evidence that mortality from diarrhea is decreasing in
several locations of the developing world (Bern et al. 1993),
but morbidity has not decreased and is associated with
substantial costs in terms of treatment and hospitaliza-
tion (Bern & Glass 1994).

Parasitism and diarrhea are both hyper-endemics in
areas where sanitation is not optimal (Hashmey et al. 1996).
There are several “new” intestinal parasites that have
emerged during the last two decades. The coccidia
Cryptosporidium spp. and Cyclospora cayetanensis have
been clearly recognized as important causes of diarrhea
during childhood (Griffiths 1998, Looney 1998), both mi-
cro-organisms are attracting more attention as important
public health hazards (Marshall et al. 1997, Looney 1998).
In the majority of countries, including developing regions,
the lack of surveillance, and limited availability of appro-
priate diagnostic tests have hindered public health ef-
forts to prevent and control outbreaks caused by these
two waterborne protozoan pathogens (Marshall et al.
1997).

This report is part of a cross sectional survey carried
out in a pediatric hospital, aiming to document etiological
agents in hospitalized children with diarrhea, including
bacteria and parasites; reports of bacteria will be pub-
lished elsewhere.
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The study was conducted between May and August
of 1999 at the Pediatric Academic Hospital of Cerro, a
hospital that provides medical care mainly to the pediatric
population from the municipality of Cerro, in Havana City,
Cuba. This time period is corresponding with the warmer
and rainy season and it was chosen in view of the histori-
cally reported major number of children admitted with di-
arrhea, in the hospital during these four months.

We evaluated two distinct groups, one composed of
all 113 patients admitted because of diarrhea to the Gas-
troenterology division and a comparison group composed
of 288 patients admitted to the hospital for other reasons
and hospitalized within the same time period. The chil-
dren with diarrhea were admitted because of low or mod-
erate dehydration or vomiting more than 24 h. The com-
parison group was mainly composed of all children admit-
ted to the pediatric surgery wards for elective surgery,
whom had not had diarrheal illness in the last 15 days.
Both groups had similar socio-economic status, as was
previously ascertained by questionnaires. In the groups
of patients with diarrhea the mean age was 2.3 years (S.D.
+ 5.3; range: 0-7 years); while in the group of patients
without diarrhea the mean age was 2.9 (S.D. + 5.8; range:
0-9 years); in the group of patients with diarrhea 59 (52.2%)
were males and 54 (47.8%) were females, while in the group
of patient without diarrhea 155 (53.8%) were males and
133 (46.2%) were females. No statistically significant dif-
ferences were found between sex and age of these two
groups (P> 0.05).

Three stool samples were collected from each child.
Children who, for various reasons, failed to provide three
stool specimens were excluded from the final analysis of
data. This group was less than 5% of those completed the
study. Two physicians interviewed the parents or guard-
ians of the children to complete a questionnaire to record
clinical and epidemiological data; medical records were
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also reviewed. The ethics committee of the hospital ap-
proved the study and informed consent was obtained from
the parents of children who participated in the study.

Each parent or guardian was given three labeled plas-
tic vials with 10% formalin solution and they were ad-
vised to collect three stool samples during an one-week
period. All stool preserved samples collected were trans-
ported to the laboratory of Intestinal Parasites, in the In-
stitute Pedro Kouri, in Havana, where they were examined
for the presence of parasites by direct wet mount, forma-
lin-ethyl acetate and the modified Ziehl-Neelsen tech-
niques (Garcia & Bruckner 1993). Furthermore, in all cases
where the diagnosis of Cryptosporidium or Cyclospora
was suspected with the sedimentation technique, the sedi-
ment was stained once more using the same modified Ziehl-
Neelsen method. The oocysts were identified according
to the morphological characteristics and their sizes. Crite-
ria used for the identification of C. cayetanensis were the
presence of round unsporulated oocysts with greenish
refractile globules from § to 10 um in diameter and the
varying stain reactions from deep red with a mottled ap-
pearance, through pink to unstained glassy membranous
bodies. In the majority of slides, the degree of staining
varied in a single smear (Looney 1998). Bacteriological
stool cultures were performed only for hospitalized pa-
tients with diarrhea, in the Clinical Microbiology labora-
tory of the hospital.

For the evaluation of categorical variables we used
the Chi-square test. The Fisher exact test was used when
required by data scarcity. The Mann-Whitney U test was
used to compare quantitative variables between two
groups. P values less than 0.05 were considered signifi-
cant.

During the four months of the study, 1,203 stool
samples from 401 children were examined, 339 samples
from 113 children with diarrhea and 864 samples from 288
children without diarrhea. In the group of 113 patients
admitted with diarrhea, 35.4% (40/113) were diagnosed
with infectious pathogens. Twenty-one percent (24/113)
of these patients had parasitic pathogens.

Table I shows the comparison between the frequency
of intestinal parasitic species in the group of children ad-
mitted for diarrhea and the group of children without diar-
rhea hospitalized for other reasons during the same pe-
riod of time. Interestingly, C. cayetanensis and Cryp-
tosporidium, were detected only in children admitted for
diarrhea (P < 0.01), but they were not diagnosed in pa-
tients without diarrheal illness. Moreover, there were no
significant differences in the occurrence of the other in-
testinal parasites between both groups (P > 0.05).

We detected a high number of children infected with
parasitic pathogens. However, it is a well known fact that
the finding of an etiological agent in a child with diarrhea
does not necessarily mean that this pathogen is the cause
ofthe illness, and that the diarrhea may have been caused
by another pathogen. In the majority of studies, even with
the most rigorous techniques, 30-70% of episodes of di-
arrhea cannot be associated with a known pathogen (Bern
& Glass 1994, Hines & Nachamkin 1996).

A limitation of our study could be our inability to de-
tect mainly viral agents with the techniques used in our
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TABLE I

Frequency of species of intestinal parasites diagnosed from
113 pediatric patients with diarrhea and 288 children without
diarrhea

No. and (%) of

113 patients with 288 patients

Infections with diarrhea without diarrhea
Protozoa

Giardia lamblia 6(5.3) 29 (10)
Cryptosporidium spp. 13 (11.5) 0 (0)°
Cyclospora cayetanensis 5(4.4) 0 (0)?
Blastocystis hominis ¢ 16 (14.1) 61 (21.2)
Helminths

Ascaris lumbricoides 0(0) 5(1.7)
Trichuris trichiura 1(0.9) 5(1.7)
Hookworm 0(0) 1(0.3)
Strongyloides stercoralis 0(0) 1(0.3)

a: protozoan with controversial pathogenicity; b: Fisher exact
test, P < 0.01

investigation design. However, we think that intestinal
coccidia showed an important pathogenic role in those
patients due to the strong association when we compared
the group of children with gastroenteritis with the rest of
children without this clinical condition. In addition, none
of the 18 patients infected with coccidia parasites were
found infected with bacterial pathogenic agents. More-
over an improvement in the stool consistency was noted
during the first 72 h of treatment with azithromycin and
trimethoprim-sulfamethoxazole for children infected with
Cryptosporidium and C. cayetanensis respectively; and
oocysts of both coccidia could no longer be identified in
the stools after 3 days of therapy. We used azithromycin
therapy in these children despite of this is not a standard
practice in our national system of Public Health because
all of them were inpatients with persistent diarrhea, in
which another infectious pathogen was not detected. In
addition, we took into account the good results obtained
previously with this drug in tissue culture, experimental
rodents, few clinical trials, and some encouraging anec-
dotal reports (Griffiths 1998, Allam & Shehab 2002).
Table II summarizes some clinical characteristics of
the two intestinal parasitic infections (C. cayetanensis
and Cryptosporidium) associated with diarrhea in these
children. The duration of diarrhea was longer in children
infected with Cryptosporidium (22.2 +5.97 days) than in
those infected with Cyclospora (7.2 + 6.14 days; Mann-
Whitney U test, P < 0.01). Significantly, the patients in-
fected with Cryptosporidium were more likely to have
persistent diarrhea (P < 0.01), while acute diarrhea was
more prevalent in the other group (P < 0.01). Previous
studies have showed that the most important etiological
agents associated with persistent diarrhea in children are
enteroaggregative Escherichia coli and C. parvum.
(Molbak etal. 1992, Lima & Guerrant 1992, Guerrant 1994).
Despite the reports of a longer duration of diarrhea in
children with Cyclospora, (Marshall et al. 1997, Looney
1998) we unexpectedly found that almost all children in-
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TABLE I1

Some clinical characteristics associated with Cyclospora and
Cryptosporidium detection in children with diarrhea

No. and (%) of

13 children 5 children
Clinical infected with infected with
characteristics Cryptosporidium Cyclospora

spp- cayetanensis

Fever 6(46.1) 2 (40.6)
Vomiting 7 (53.8) 3 (60)
Abdominal cramps or pain 0(0) 4 (80)¢
Anorexia 7 (53.8) 1 (20)
Acute diarrhea 0(0) 4(80)¢
Persistent diarrhea 13 (100) 1(20)¢
Duration of diarrhea (days)
Range 16-37 3-18
Mean (+ SD) 22.2 (+5.97) 72 (+6.14)0
Ages (years)
Range 0-2 0-8
Mean (+ SD) 0.5 (£0.78) 3.2 (£3.96)

a: Fisher exact test, P < 0.01; b: Mann-Whitney U test P <0.01

fected with this protozoan had acute diarrhea. Neverthe-
less, due to the scarce number of cases that we detected,
we cannot draw firm conclusion regarding this clinical
finding. We suggest that another study, with a large num-
ber of cases, would be necessary in order to elucidate this
and other clinical and epidemiological characteristics of
diarrhea in Cuban pediatric inpatients infected with
Cyclospora.

There were not differences found in the mean age be-
tween the groups of children infected by Cyclospora and
the group of children infected with Cryptosporidium (P>
0.05) and this result could be due to small number of cases.
However, all 13 children affected by Cryptosporidium were
less than 2 years of age and the majority of them (69.2%)
were infants (P < 0.05). These results also corroborate
with the point-prevalence of cryptosporidiosis, which has
been reported lower than that in children with cy-
closporiosis. Previous studies, carried out in other coun-
tries have indicated that Cryptosporidium infection does
occur in infants less than two years of age (Enriquez et al.
1997, Agnew et al. 1998). This could be explained by the
immunologic immaturity (Agnew et al. 1998) or the in-
creased likelihood of fecal-oral transmission due to be-
havioral characteristics of toddlers (Enriquez et al. 1997).

We found that some cases of cyclosporiosis occurred
in children older than 6 years of age. A previous study
developed in Guatemala showed that the prevalence of
this coccidian was five times higher among children 1.5 to
9 years of age than in adults, and this infection was rela-
tively uncommon among children less than 18 months
(Bern et al. 1999). Another study carried out in Indonesia
showed a higher frequency of Cyclospora infections in
adult foreign residents and the absence of infections in
young children with diarrhea. The authors explained that
this might be due to the lack of exposure to foods or other

risk factors to which older children and adults are exposed
(Fryauffetal. 1999).

The results of the study might be different if we were
conducted this throughout the year. Seasonal trends have
been reported in cryptosporidiosis (Griffiths 1998) and
cyclosporiosis (Bern et al. 1999) with the highest number
of cases reported in warm or wet seasons. However, we
do not know how would be this possible seasonality in
our country where the high summer temperatures might
be a critical environmental factor.

With regard to the other clinical findings we found
that abdominal cramps or pain were more frequently de-
tected in children affected by Cyclospora infection than
those infected with Cryptosporidium (P < 0.01). How-
ever, this last group was composed mainly with infants
whom are unlikely to report abdominal cramps. Previous
studies have also documented this as one of the most
important symptoms associated with confirmed cases of
cyclosporiosis (Marshall et al. 1997, Herwaldt & Ackers
1997, Katz etal. 1999).

There are few studies published on the prevalence of
Cryptosporidium in Cuban children with diarrhea (Nuiez
& Finlay 2001), but these reports lacked control groups
and did not investigate the association with other para-
sitic agents. To our knowledge, this is the first report
where both coccidia are isolated as the main pathogens
associated with diarrhea in the same group of pediatric
inpatients.

It is a known fact that in most laboratories, routine
stool examination for ova and parasites does not include
the special procedures needed to identify intestinal coc-
cidia (Marshall et al. 1997, Roberts et al. 1996, Nufiez &
Finlay 2001). However, our results clearly identify the
emerging intestinal coccidia as parasitic pathogens com-
monly associated with diarrhea in this group of pediatric
patients. Taking into account the above mentioned, we
would recommend that all specimens submitted for rou-
tine parasitological examinations in Cuban children ad-
mitted because of diarrhea should be routinely tested for
these emerging pathogenic organisms.
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