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Role of Protozoa as Risk Factors for Persistent Diarrhea
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Abstract : A case control study including 175 children aged 0-36 months suffering from diarrhea of
> 14 days duration was undertaken to determine whether there is an association between Giardia
lamblia, Entamoeba histolytica or Cryptosporidium infection and persistent diarrhea (PD). Subjects
were identified by ongoing household surveillance and enrolled as cases. For each case two
controls were selected by survey of neighbouring households - a child with acute diarrhea and one
without diarrhea. Both the controls were matched with the case for age and nutritional status. Two
fresh stool samples were collected from all cases and controls at enrolment and examined for
trophozoites of Giardia lamblia, Entamoeba histolytica and Cryptosporidium.

Giardia lamblia trophozoites were aetected in a significantly higher proportion of PD cases
(20.0%) than acute diarrheal and non diarrheal controls (4.6% each, p < 0.0001). There were no
significant differences in the proportion of cases and controls who passed E. histolytica
trophozoites or cryptosporidium in their stools. There was a consistent trend towards poorer weight
gain in PD cases who passed Giardia trophozoites in stool; the differences were statistically signifi-
cant at days 14 and 21, after enrolment.

Giardia lamblia infection is more prevalent in PD cases than in acute diarrhea or non-diarheal
controls. This prevalence is not high enough to warrant routine anti-giardia therapy in patients with
PD. However, as giardiasis was observed to have adverse growth impact in PD cases, stool
microscopy for detection and subsequent treatment of Giardia /amblia seems to be justified.
(indian J Pediatr 1999; 66 : 21-26)
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Persistent diarrhea (PD) has emerged as an
important public health problem in devel-
oping countries as it contributes to a sub-
stantial portion of the nutritional decline
and mortality associated with diarrheal ill-
ness’™.

Until recently, the role of pathogens in
the etiology of this disorder was unclear.
Viruses are not commonly isolated from
stools of children with persistent episodes
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of diarrhea. Enterotoxigenic and enter-
opathogenic Escherichia coli, aeromonas,
campylobacter and shigella species are de-
tected in both acute and persistent epi-
sodes but are not particularly associated
with PD®. Enteroadherent E. coli have been
isolated more frequently in the early phase
of persistent episodes than in acute di-
arrheal episodes in India®, Bangladesh” and
Mexico®. In other studies, the frequency of
isolation was similar in acute and persist-
ent episodes®®. Since the pathogens impli-
cated in PD were detected in stools of less
than half the patients in most studies,
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search for other etiological agents must
continue. In this regard, the role of para-
sites and protozoal agents needs further in-
vestigation.

Among protozoa, the detection rates of
Giardia lamblia in persistent and acute di-
arrhea have varied widely. Some studies
have indicated an association of PD with
giardiasis®!’ while others have failed to

show higher excretion rates of G. lamblia in

PD than in acute diarrhea®. However, sev-
eral of these latter studies included pa-
tients who liad already received antigiardia
therapy before stool examination. The role
of Entamoeba histolytica and cryptosporid-
ium in PD among children in developing
countries is not yet defined. This case con-
trol study was conducted to determine
whether there is an association between
protozoal agents and PD.

METHODS AND MATERIALS

The study was undertdken in the urban
slum of Tigri in New Delhi which has a
population of about 30,000. There was an
ongoing household diarrheal surveillance
system for another study being conducted
by the same team. This surveillance system
identified all children aged < 3 years suf-
fering from diarrhea.

Diarrhea was defined as the passage of
three or more liquid stools in a 24 hour pe-
riod. Persistent diarrhea was defined as
diarrhea lasting > 14 days. Acute diarrhea
was defined as diarrhea of < 14 days dura-
tion. :

Children aged 0-36 months suffering
from diarrhea of > 14 days with not more
than two diarrhea free days in between
were cases identified through surveillance.
For each case, two sets of controls were se-
lected by survey of neighbouring house-
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holds : a child with acute diarrhea and one
without diarrhea. Both the controls were
matched with the case for age (< 6, 7-12,
13-24 and 25-36 months) and nutritional
status category [weight for age < 80% or >
80% of the United States National Centre
for Health Statistics (NCHS) Median].

The acute diarrheal control was the first
child identified with diarrhea of < 14 days
in the same age and nutritional status cat-
egory as the case, and residing among the
neighbouriiood household.

The non diarrheal control was one who
had not suffered from diarrhea in the pre-
vious 6 weeks (according to the caretaker)
and cid not develop diarrheal symptoms
during the week after seiection. This con-
trol was recruited by visiting household
numbers in ascending order beginning
from the dwelling adjacent to that of the
case, and selecting the first appropriate age
and nutritional category matched child.
This selection of controls was usually ac-
complished on the same day.

A follow up visit was made by field
workers on the day coinciding with day 14
of the acute diarrheal episode and day 7 af-
ter enrolment of the non diarrheal control.
If an acute episode became persistent or a
non-diarrheal child developed diarrhea,
these children were excluded and new con-
trols selected.

The parents of all selected children were
informed of the purpose of the study and
consent was obtained. Socio-economic de-
tails of the household were obtained.

All children were weighed at enrolment;
additionally, children having PD were
weighed on days 7, 14 and 21, and four
weeks after recovery from diarrhea.

Two fresh stool samples were collected
at enrolment and examined by a trained
laboratory technician within 30 minutes in
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the field laboratory. Stool microscopy was
done for Entamoeba histolytica and Gardia
trophozoite detection. A small amount of
stool was mixed with a drop of 0.85% sa-
line in Lugol’s iodine and seen under high
power of the light microscope. One third of
the specimens were transferred to the cen-
tral laboratory at the All India Institute of
Medical Sciences (AIIMS) immediately,
where they were examined independently
by a microbiologist. A 94% agreement was
obtained between the two observers.

For cryptosporidium detection, a stand-
ard smear that was not too thin was pre-
pared. It was passed over a flame once and
fixed in 3% hydrochloric acid in methanol
for 5 minutes. Modified Ziehl Neelson
technique was adapted for staining of the
slides using Kinyoun’s stain. The stained
slides were transported to the central labo-
ratory at AIIMS where they were examined
independently by a microbiologist.

Analysis was done using EPI INFO and
SPSS PC+ software. Cases and controls
were compared for categorical variables
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using the chi-square test. Quantitative data
was compared using ANOVA & Kruskal
Wallis test was used when the variances
were not homogenous.

RESULTS

The baseline characteristics of the case and
controls were similar (Table 1). Giardia lam-
blia trophozoites were detected in a signifi-
cantly higher proportion of PD cases

- (20.0%) than acute diarrheal and non di-

arrheal controls.(4.6% each, p < 0.0001).
When children were stratified by nutrition-
al status, giardia trophozoites in stool were
detected in a significantly higher propor-
tion of PD cases than AD or non diarrheal
controls in both well nourished and mal-
nourished children (Table 2). There were
no significant differences in the proportion
of cases and controls who passed E. histo-
lytica trophozoites or cryptosporidium in
their stools (Table 2).

To study the growth implications of the
association of PD with giardia infestation,

TasLE 1. Baseline Comparison of Cases and Controls

Characteristics Persistent diarrhea Controls
cases (PD)
(n =175) Acute diarrhea Without diarrhea
(n=175) (n=175)
Mean age (SD) 14.5 (10.1) 14.5 (8.8, 17.7 (8.9)
Males (%) 45.7 549 377
Mean weight for age (SD) 754 (12.7) 74.6 (12.2) 74.3 (10.7)
as % of NCHS median
Breast fed (%) 66.3 720 66.9
Literate (%)
Mothers 200 13.7 12.0
Fathers 474 383 40.6
Water supply from hand pumps (%) 98 99 98
Use of community toilets (%) 95 97 95
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TaBLE 2. Prevalence of Protozoa in Cases and Controls

n Giardia Entamoeba Crypto-
trophozoites histolytica  sporidium
number (%) trphozoites number

number (%) (%)
Malnourished (WFA < 80% of
NCHS median)
Persistent diarrhea cases 115 23 (20.0) 9(7.8) 2007
Acute diarrhea controls 115 4 (3.5 6(5.2) 2(1.7)
Non diarrheal controls 115 5 (4.3)** 6(52) 6 (5.2)
Well nourished (WFA > 80% of
NCHS median)
Persistent diarrhea cases 60 12 (20.0) 2(3.3) 1(1.7)
Acute diarrhea controls 60 4 67 1(1.7) 5(8.3)
Non diarrheal controls 60 3 GOy 2(3.3) 3(5.0)

*p < 0.05;* p <0.0001

Tasre 3. Post Enrolment Mean Weight Gain (as % of Baseline Weight) Among Persistent Diarrhea

Cases
Between enrolment and % weight gain (Mean SD) p value
Giardia trophozoites Giardia trophozoites

present and cysts absent#

n=33 n=122
Day 7 0.6 (3.5) 16 (3.2) 0.13
Day 14 10 (3.3) 33(49) 0.007
Day 21 1.3 (3.6) 45 (5.9) 0.01*
1 month post recovery 3.7 (5.0) 6.1(7.9) 0.15*

# cases with only giardia cysts (n = 20) excluded from this analysis

* non parametric test used

we compared the mean weight gain in PD
cases with and without giardia
trophozoites on days 7, 14 and 21 after en-
rolment, and one month post recovery.
There was a consistent trend towards
poorer weight gain in PD cases who passed
giardia trophozoites in stool; the differ-
ences were statistically significant on post

enrolment days 14 and 21 (Table 3).
DISCUSSION

The results of the present study indicate
that giardiasis is a significant etiological
factor in persistent diarrhea. A greater pro-
portion of children with persistent diarrhea
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(20%) had giardia infection as compared to
acute diarrhea (4.6%) and non diarrheal
(4.6%) controls; this was true both for mal-
nourished and well nourished children.
Among children with persistent diarrhea,
those who had giardia trophozoites in
stools had a lower weight gain during the
three week period following enrolment as
compared to those negative for this patho-
gen.

The prevalence of giardiasis in PD in
previous studies varied from 4.1% in Bang-

ladesh’® to 42.9% in Peru®. Giardia identifi-

cation rates were similar in acute and per-
sistent episodes in these studies. Another
study from Gambia reported 45% preva-
Jence in malnourished children with
chronic diarrhea; this was significantly
higher than prevalence in healthy controls
but similar to marasmic controls®.

We did not find Entamoeba histolytica to
be associated with PD. These findings are
in agreement with most previous reports®”.

The present study did not observe the
association of cryptosporidium with PD.
Cryptosporidium was detected significant-
ly more often in children with persistent di-
arrhea in a previous study in Bangladesh®
but in Peru, it was more frequently associ-
ated with acute rather than persistent epi-
sodes®. The prevalence of Cryptosporidium
in diarrhea was low in the present study as
in other studies that have reported 1-7%
prevalence®”. However, in some parts of
Africa, cryptosporidium is associated with a
substantially higher proportion of diarrhea
cases'. It is now recognized as an impor-
tant intestinal parasite associated with se-
vere, life threatening diarrhea in immuno-
compromised hosts, as well as common
source outbreaks of diarrhea in children
without immune deficiency™.

A natural history study of Giardia infec-
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tion in infants and children in rural Guate-
mala reported a lower weight velocity in
the second year of life in giardia infected
than in giardia negative children®”. Qur
study supports the findings of the Guate-
malan study.

Some important limitations of our study
need to be emphasized. The poor growth
observed in patients with giardiasis may
not necessarily be causal and could just be
a continuation of a pre-illness trend. The
association between PD and giardiasis may
have resulted from both having a common
causative factor. Stool microbiology for
bacterial and viral pathogens, which may
have confounded this association was not
performed.

The prevalence of giardia in PD in the
present study was about 20%, which is not
high enough to warrant routine anti-
giardia therapy in patients with this disor-
der. However, as giardiasis was observed
to have an adverse growth impact in chil-
dren with PD, stool microscopy should be
routinely performed in these patients and
if giardia trophozoites are detected, effec-
tive treatment should be provided.
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BREAST MILK : REVISITED

Human milk has been shown to be the ideal source of nutrition for most growing infants. Its
composition continues to be an active area of investigation, In several studies in preterm and
term infants, long chain polyunsaturated fatty acids are found to improve the maturation of
visual evoked potential. The clinical significance of this finding, however, remains unclear.
Nucleotides present in breast milk or added to infant formula seem to enhance the humoral
immune response to vaccination. Whether breast - feeding protects susceptible infants from
the risk of development of diabetes mellitus type 1 is still controversial. Breast feeding by
mothers infected with HIV is not recommended. Other viruses and pollutants have also been
found in breast mitk. The importance of these in the long-term health of children remains to
be established.

Abstracted from : Mayo Clin Proc 1998; 73 : 760-763




