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Abstract:  Introduction: Human
cryptosporidiosis is a zoonotic dis-
ease and is increasingly recognized
as a major public health problem. It
is associated with significant
effects on growth, physical and
cognitive functions and excess
mortality especially among chil-
dren.

Aim: To determine the prevalence
of Cryptosporidiumoocyst excre-
tion in children less than 5years
with diarrhoea in ABUTH Zaria.
Methods: Children aged 0 to 59
months managed in paediatrics
wards of ABUTH for diarrhoea
were studied between July 2008
and June 2009. Stool specimens
obtained from these subjects were
analysed forCryptosporidiumoo-
cysts using the modified ZN stain-
ing technique.

Results: A total of 185 children
were enrolled. There were 78

Nigeria

(42.2%) boys and 107(57.8%)
girls. A total of 33 children studied
excreted oocysts in their stools,
giving a prevalence of Crypto-
sporidium oocysts of 17.8%. The
highest rate (21.7%) was observed
in children aged between 13 and
36 months, and no oocysts were
observed in stools of neonates.
Oocyst excretion was observed to
be commoner in the rainy season.
Conclusion: Cryptosporidiumis a
common cause of diarrhoea among
under-five children in our environ-
ment. It was commoner after in-
fancy and in the rainy season.
RecommendationRoutine screen-
ing for Cryptosporidiumshould be
part of evaluation of diarrhoeal
illness especially in children be-
yond the neonatal age group.
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diarrhoea; under-five; children

Introduction

stools of under-five children to range between 6%

7.79%®. A prevalence of 8.1% was reported among
Cryptosporidiumspp. is one of the leading causes of under-five children in Addis Ababh Reports from
severe diarrhoéalt is said to be the third or fourth com- northern Ghana showed th&ryptosporidiumoocysts
monest cause of diarrhoeal disease, and its prs@is was found only sporadically in both patients and
much higher in developing countries than elsewttere controls?. In Nigeria, the prevalence of
It has been described as an emerging infectioeathr  Cryptosporidium oocystsin stool samples in Enugu
with dire consequences including prolonged hodpial  varied between 12.5%and 289" The prevalence was
tion, adverse effect on the weight gain of childrese-  10.8% in Port Harcoult and 14% in llorit’. In one
vere effects on growth and nutritional stdfus report from south west Nigerig€ryptosporidiumoocyst
diminished cognitive functidrand may ultimately lead was not found in stool samples of patients studjduiit
to death. a more recent study showed ti@xiyptosporidiumis the
most prevalent intestinal pathogenic parasite igadsa
It is a zoonotic disease with mainly bovine and hum especially among diarrhoeal caes
reservoird Several reports from parts of the developing
world suggest cryptosporidiosis is endemic anchisaf ~ While several workers had previously identified gior
the most common causes of persistent diarrhoea g@morsporidiosis to be an important cause of diarrhdeedss
children, being associated with more than a quaftail  in parts of Nigeri&*®*®there are no studies focussed on
diarrhoeal illnes$'®. Prospective community studies of the prevalence ofryptosporidiumoocysts excretion in
childhood diarrhoea conducted in Guinea Bissaundou diarrhoeal stools of under-five children in thismoou-
prevalence of Cryptosporidiumoocysts in diarrhoealnity. This study was therefore undertaken withewto
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determining the prevalence of Cryptosporidium ot&ys or improvement of nutrition.

excretion in diarrhoeal stools of children lessnttive

years presenting to ABUTH Zaria. This will assist i Ethical Consideration: Approval of the Scientific and

formulating recommendations for the management andethical committee of the Ahmadu Bello University

prevention of the condition in our environment. Teaching Hospital Zaria was obtained before the-com
mencement of the study. Informed consent of each of
the children’s parents or caregivers was obtairesfdrb
recruitment into the study.

Subjects and methods

Children between the ages of zero and fifty-ninenths
admitted to the paediatric wards of the Ahmadu @ell Results

University Teaching Hospital (ABUTH) Zaria with dia

rhoea or who developed diarrhoea while on admission A total of one hundred and eighty five children %18
the course of their hospital stay were consecutivel with diarrhoea aged 0 to 59 months, who conserded f
cruited between July 2008 and June 2009. For the pu the study were enrolled and all completed the stlithg
pose of this study, diarrhoea was taken to be ere&ise  prevalence oCryptosporidiumpocysts excretion among
in frequency and fluidity of the stool of the paié® the 185 under five children who had diarrhoea stdi
Children whose parents or caregivers declined adnse was 17.8%. (Figure 1).

for the study were excluded. Relevant demographic d

tails of all children enrolled for the study weretained Fig 1: Prevalence of Cryptosporidium among the studiel chi
and recorded into a specifically designed proforma. dren with diarrhoea

Stool sample was collected in dry clean contaimethe
day of recruitment from each study subject. Thiswa
transported on the same day to the microbiologgriab
tory of ABUTH within 30 minutes of collection for im
crobiologic evaluation. To maximize recovery of- 00
cysts, stool samples were concentrated prior taanic
scopic examination using the formalin-ethyl acetate
sedimentation stool concentration method for céhic
laboratorie?’. A smear was made from the stool sedi-
ment on a clean slide, air dried and fixed with maebl,
Staining was with unheated carbolfuchsin and caunte
stained with 0.4% methylene blue. The smear was the
carefully examined microscopically for Cryptospauid
moocyst&’. An experienced parasitologist rechecked the
smears to ensure quality control.

M Positive

H Negative

Among the children studied, the gender distributien
flected a slight preponderance of females with &éernm
female ratio of 0.73:1. The mean age of the childvas
. . 19.8 + 6.0 months. The mean weight and length ef th
Data obtained from the study was analyzed using thE‘Studied children were 9.1kg = 2.4 and 73.3cm * 11.5
computer SPSS version 15.0. Results are presented lrespectively. Those admitted with diarrhoea coumistit
figures, tables and graphs as appropriate. Stalefest 83.8% of the total while the rest developed diagghn
was used to compare the means of normally dis&ut the course of their hospital stay. There was ntistita
c_ontinuous variable while diﬁergnces between p'ropo cally significant difference in gender between thasl-
tions were evaluated by the Chi-square test an@'¥at iiaq with diarrhoea and those who developed diar-

correction was applied as appropriate. A p-valuéees$ rhoea in the course of their hospital sta
than 0.05 was considered to be statistically sicguitt in P -

comparative analyses. Majority of the children (55.7%), as shown in Talile

were toddlers aged between 13 and 36 months. Sixty
three children (30.8 %) were infants, while ninetee
(10.3%) were aged above thirty six months. Table 1
also shows that male children predominated beybad t

Case Management of children:All children recruited
for the study were routinely additionally investiga as
appropriate based on their other presenting symptom

and signs to establish the existence or otherwis®mwm- age of thirty six months. The age difference betwee

comitant disease according to the standard of inaitee d t statisticallv sianificant e 2.768. df =
hospital. All the children recruited for the studiere geg :ez)\ggi)no statistically significant (2 2.768,

then managed accordingly in the Diarrhoeal Therapy
Unit (DTU) for diarrhoeal disease or in any of theeedi-
atric units when there was a concomitant diseake. T

mothers and caregivers were taught the basic PIEEi 1 16 5 shows the frequency distribution of Crypto-

of persona! and enqunmenta_l hygl_ene, home _manageéporidium infection in diarrhoeal stools of childrstud-
ment of diarrhoeal disease including prevention an

X . : _ ied by age category. The highe§iryptosporidium
correction of dehydration using ORS, and mainteaanc prevalence rate (9.75%) was observed in toddlers

Age prevalence



Discussion

This study has revealed the presenc€myptosporidiu-
moocytsin the stools of children aged less than five
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While cryptosporidiosis appears to be present is th
community all year round, prevalence was found to
increaseduring the rainyseason(69.7%). This clear
seasonal variation in the rate ©fyptosporidiumoocyst

years with diarrhoea in ABUTH. The 17.8% prevalenceexcretion in this study was of statistical sigrafice(é =

of Cryptosporidiuminfection in the study population
may indicate that the organism is a significanbpgen
in children less than five years with diarrhoeatliis

4.509, p = 0.0337). The same seasonal variatioalsas
been observed in other studies from UgahBaugd*
and the USA Seasonal variation observed in this study

environment. This prevalence is within the observedmight be related to increased agricultural actsitdur-

range of up to a quarter of all diarrhoeal illn@sghe
developing world in paediatric population beingaass
ated with cryptosporidiosid® and similar to prevalence
rates of 14% in llorif? but much lower than 29% re-
ported among school children in End§uThe rate of
detection ofCryptosporidiumin this study was higher
than the reported rates of 12.5% in Eniiti0.8% in
Port Harcouffand much higher than 6.0% and 7.7%
reported in Guinea-Biss&tiand 8.1% reported in under
-five children in Addis Ababd as well as rate reported
in south west Nigeri&®

The reasons for these differences are possiblytdue
different methods used for detection of cryptosgiosis
and differences in the study population. While salve
community-based studies report lower prevalencesrat
of cryptosporidiosis in children with diarrhea ihet
range between 6.0% and 8.%%prevalence rates
reported among children recruited from hospitateleel

ing rainy season in our community that promote aoint
with animals and their wastes used for agricultural
activities. This affects the number of oocysts e t
environment and promotes exposure to oocysts.
Furthermore, factors such as humidity and tempegatu
during the rainy season may enhance oocysts sliimiva
that season.

This study shows that the important clinical feagur
associated with Cryptosporidiosis are persisteitr-di
rhea, watery stools, history of diarrheal illnessthe
past year, stool frequency more than four timesag d
and dehydration. This substantiates the literatumnere

it has been said that symptomatigptosporidiuninfec-
tion is characterised by watery stools, persistent
diarrhoea® and a tendency to reoccur.

to be generally highéef.

Although children aged 13 to 36 months were found t

Conclusion

This study has clearly demonstrated the presence of

shed oocyts most in the study, however there was n&ryptosporidiumas an important pathogen among un-

statistically significant difference between therivas
age groups in oocysts excretior? £1.464, df = 2, p =
0.481). The peak age of oocysts shedding in thidyst
was 22 months. This is in contrast to studies fband
that Cryptosporidiuminfectionpeaks at 10 montA his

der-five children presenting to ABUTH with diarrtee
It has also been able to identify some children emor
likely to excreteCryptosporidiumoocysts in diarrhoeal
stools. Based on these findings, it is recommentat
evaluation of cases of diarrhoeal illnesses indehil

study however agrees with other studies that showedess than five years presenting to the hospitalulsho

that young children less than 15 yeHesd in particular
children 0-2 years of affappear to be more susceptible
to CryptosporidiumlIn this study, it appears that oocysts
excretion in stools appear to taper off as thedcéil
approach sixty months. Similar finding was repoiited
study that showed that oocysts excretion subsidted a

include screening folCryptosporidiumoocysts, espe-
cially in children beyond the neonatal age.

Prevention ofCryptosporidiuminfections is by avoid-
ance of contamination of food and water sourcesdy
cysts through protection of water sources. Implamen
tion of multiple barriers to safeguard public diimdk

36 month%and were not encountered after the age ofwater sources can prevent cryptosporidiosis. Howeve

four years=>1®

Perhaps, a plausible reason for the later pealgéncd
infection in this study is the possibility that ag®
months coincides with the age at cessation of brea

effective control of diarrhoea causeddyyptosporidium
remains largely elusive in sub-Saharan Africa atinétio
developing region’

milk and a complete transition to family diet inigh
community. It is also the age about which mostdrbih
begin to freely explore their environment, coming i
contact with animal dropings, contaminated foodang
objects that they readily put in the mouths.

Boys in this study were as affected as girls, withsta-
tistically significant difference in their rates ofypto-
sporidium oocyst excretion in stools. This is imeliwith
other studies reflecting equal exposure and suibdipt
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between the 13 to 36 months age bracket. Only thre@ypes of diarrhoea
(1.6%) of the children aged more than 36 months had
CryptosporidiumOocyts in their stools. However, these The type of diarrhoea seen among the studied ptpula

differences, when subjected to statistical analysese
found not to be significant. {e 1.464, df =2, p =
0.481).

Table 1: Characteristics of children with diarrhoea studid
Cryptosporidiunoocysts in stools at ABUTH, Zaria.

Characteristic Frequency (%)
Gender

Male 78 (42.2)
Female 107 (57.8)

Period of development of diarrhoea*

shows that acute watery diarrhoea occured in 13%§7
of all children presenting with diarrhoea, whilergis-
tent diarrhoea and acute bloody diarrhoea were Been
39 (21%) and 14 (8%) of the children, respectively.

Clinical correlates ofryptosporidiumoocysts excretion
It was found out that oocysts excretion was mdtelyi
in children with persistent diarrhoeal iliness (9.8001,
Fisher's exact test), watery stools (p = 0.0008hé&i’s
exact test), previous history of diarrhoeal illnésshe
past year (p = 0.0005, Fisher’s exact test), high

Admitted with Diarrhoea 155 (83.8) frequency stools (p = 0.0001, Fisher's exact tesi)
Males 65 (41.9) dehydration (p = 0.0065, Fisher’s exact test) asvshin
Females 90 (58.1) Table 4.
Developed diarrhoea on admission 30 (16.2)
Males 13 (43.3) Table 4: Clinical correlates ofryptosporidiumoocysts in
Females 17 (56.7) children studied
(No difference in gender between those admitted wit i o p value, Logistic
diarrhoea and those who developed diarrhoea indhese of Variable CryptosporidiumOocyts Zfah;rt:st Eﬁg{)‘:}z'on
their hospital stay,20= 0.020, df =1, p = 0.887) " ) OR (95%
Positive Negatlve C|)
Table 2: Distribution of Cryptosporidiuminfection by age
category Diarrhoea duration
Cryptosporidiumoocysts ’;Z‘r‘éfstem 103 (55.7) 8 (4.3) 0.0001 6.569
: . (2.764 -
Category of children o, .. Negative Total 49 (265)  25(135) 15.613)
Infant 8 (12.7) 47(87.3) 63 (100.0)
Toddler 22 (21.7) 81(78.6) 103 (100.0)  Type of stools
Pre-school 3(15.8) 16 (84.2) 19 (100.0) Watery 2(173) 101 545 16.158
Total 33(17.8) 152(82.2)  185(100.0)  Dysentry 1035 s1276) 09002 p46-
121.645)
(No statistically significant difference in rate @fcyst excre-
tion between age groups studieti=cl.464, df = 2, p=0.481)  previous history
of diarrhoea
Yes 30(16.2) 91 (49.2)
Sex prevalence No 3(1.6) 61(33.0)  0.0005 ?1'79059 _
o - 22.942)
Table 3 shows the distribution 6fyptosporidium
oocyst excretion in diarrhoeal stools of childrémdged Etool frequency 632 o6 (53.0 6167
by gender. The higheS§liryptosporidiunprevalence rate ,_‘f,‘gh 27((14?6) 54 gzg:z; 00001  (3.1744-—
(10.3%) was observed in girls, while the prevaleirce 21.010
boys was 7.6%. These differences were found nbeto _
statistically significant. (c=0.001, df = 1, p =0.973).  *iaraton status
enydrate 31(16.8) 110 (70.3) 5.918
— - —— - Not dehydrated 2 (1.1) 42 (11.9) 0.0065 (1356 —
Table 3: Distribution ofCryptosporidiuminfection by gender ’ ’ 25.829)

Gender ZN Positive ZN Negative Total
Males 14 (7.6) 64 (34.6) 78 (42.2)
Females 19 (10.3) 88 (47.6) 107 (57.8)
Total 33 (17.8) 152 (82.2) 185 (100.0)

(No statistically significant difference in rate @fcyst excre-
tion between gender of children studiet=®.001, df = 1, p=
0.973)

Seasonal prevalence

Ninety eight children were seen in the rainy seasmoah

87 in the dry season. More children (69.7%) excrete

oocysts during the rainy season (fig 2). The déffere in

excretion of oocysts between rainy and dry seas®ns

statistically significant. (c= 4.509, p = 0.0337).

Fig 2: Seasonal variation of detection@fyptosporidium
oocysts in stools of children with diarrhoea stddi ABUTH,
Zaria

40
30 M No.examined
20
10
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< A Q . W No. Positive for
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¥ & \:55-\@‘ Oocyts
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(There was a statistically significant differennerate of
oocyst excretion between rainy and dry seasdrs 4509,
p = 0.0337)
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