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Abstract

As reports of protozoan intestinal parasites in a mega city such as Lagos, Nigeria are scanty and not updated, this study reports
the prevalence of intestinal parasites, especially Cryptosporidium species in One hundred and five (105) children less than five
years that presented with gastroenteritis in a major tertiary hospital. Standard parasitologic techniques for stool examination and
special stains showed cysts and oocysts of protozoan parasites. The overall prevalence rate of intestinal parasites was 27.6%.
E.histolytica/dispar and Cryptosporidium oocyst were the most prevalent (9.5% and 17.1% respectively). The age with the
highest infectivity was the 4 -5 year-old children from whom the following parasites were detected: Cryptosporidium oocysts
(27.6%), Giardia lamblia (4.8%) and E. histolytica/dispar (9.5%). The infectivity of protozoan intestinal parasite was significantly
higher in the 4 -5 age-groups (P< 0.001). The findings of this study (especially the detection of Cryptosporidium oocysts)
underscores the need to broaden the laboratory work-up in children that presents with gastroenteritis to include special staining
technique so as to properly manage the condition. No intestinal helminth was detected among these children.

INTRODUCTION

Diarrhea is a leading cause of morbidity and mortality
among young children in low-income countries12 . It is also

ranked among the largest numbers of reported notifiable
disease in Nigeria 34.

There are various aetiological agents of diarrhoea in endemic
areas and these include a wide variety of bacteria, viruses
and parasites. The parasitic protozoans responsible for
gastroenteritis include: Entamoeba histolytica, Giardia
intestinalis, Cryptosporidium sp etc. Of these reported
gastrointestinal protozoal parasitoses, Cryptosporidium
species is the most morbid due to its ability to cause severe
diarrhea in immuncompromised and even in
immunocompetent individuals56. Cryptosporidiosis as an

emerging gastrointestinal disease can cause acute diarrhea
by producing 6-8 watery stools per day 7. Cryptosporidium

and other gastrointestinal protozoan parasites have been
variously reported in children presenting with diarrhea in
some countries 568 . Generally, especially in adults,

cryptosporidiosis has been detected in patients with several
chronic health conditions that may have depressed their
immunity. These include: acquired immune deficiencies
such as HIV/AIDs 910 diabetes 11, hematologic abnormalities

12, hospitalized and malnourished children 13. In developing

countries where the infrastructure and health systems are
poor, gastroenteritis occurs frequently and this could be as a
result of unclean drinking water, abysmal housing conditions
and poor education.

Watery diarrhea is a characteristic presentations of patients
infected with any of the parasitic protozoans such as
Entamoeba intestinalis, Giardia lamblia, Microsporidia
species and some other gastrointestinal protozoan parasite.
Cryptosporidium, however, can by itself or in the presence
of other intestinal protozoans cause severe and life
threatening and even fatal diarrhea. The clinical signs ranged
from abdominal cramps, fatigue, loss of appetite, nausea,
vomiting, weight loss, cough, fever, headache, muscles or
joints aches and malnutrition etc.

Protozoan parasitic pathogens associated with diarrhea has
been severally reported in pediatric and non-pediatric
patients.45678 This study seeks to update available data and to

highlight concurrent gastrointestinal infections involving
Cryptosporidium in patients under 5 years of age in Lagos,
Nigeria. Childhood diarrhea requires significant attention in
developing countries, especially in sub Saharan Africa where
these children are also burdened with malaria and respiratory
disease so that the aetiological diarrheic agents can be
elucidated. The need to include Cryptosporidium in the
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laboratory work for children presenting with diarrhea is
indispensable for the appropriate management of the
patients.

MATERIALS AND METHODS

Study site and population: The study was carried out in
Lagos, a mega city in Nigeria. Lagos State is the commercial
capital of Nigeria and has an estimated population of
approximately 20 million people. The study populations
were children less than five years that presented with
gastroenteritis in one of the major tertiary health facilities in
Lagos. Diarrhea in this study was defined as passing three or
more unformed stools within a 24 - hour period. Assent was
obtained from the parents or guardian prior to collection of
their stools. One hundred and five (105) stool samples were
collected from 43 male and 62 female children for the
laboratory work-up.

Stool collection and Examination: Fresh stool specimen
were collected in clean, grease free universal bottles and
examined fresh for vegetative form of parasite by direct
microscopy. Macroscopic information of the stool samples
namely: consistency, presence/absence of mucus and blood
were recorded before processing the stool samples for
microscopy. Essentially, fresh stools specimen from
diarrheic patients were emulsified in normal saline and also
in 5% lugol’s iodine preparation and observed
microscopically. In addition, the modified formol-ether stool
concentration technique was done for the detection of
Cryptosporidium oocyst following standard protocol.
Essentially, approximately 2g of the stool was added to 9ml
of 10% formalin and strained through 40mm sieve tube.
After about 30 minutes, 3ml of diethyl-ether was added and
the sample was centrifuged at 2000 rpm for 1 minute. A drop
of the sediment was transferred to a slide and examined at
x10 and x40 power. Where sediment was sufficient, upto
two slides were examined. The prepared slides were later
examined with Ziehl-Neelsen stain as described by Garcia
and Bruckner 14 for the detection and identification of

Cryptosporidium oocyst. The nuclei of Cryptosporidium
examined stained pinkish red, spherical and measured
between 4 – 6m in size.

RESULTS

Macroscopically, 52 (49.5%) of the stool examined were
watery and had mucus; watery (33.3%); watery stool with
blood and mucus (12.4%) and watery stool with blood
(4.8%). Of the 62 female and 43 male children, 27.4% and
27.9% of them were infected respectively. Parasitic

protozoan were detected more in watery stool with mucus,
12/52 (23.0%) compared with watery stool alone, 5 (14.3%).
The overall prevalence of parasitic infection was 27.6%.

The highest infection was in the 4–5 age groups (34.9%) and
the least was in 0–1 age group (22.7%). The occurrence of
protozoan parasites in the children showed that all the age-
groups were infected except the < 1 year old that was not
infected with Cryptosporidium. Among the patients with
Cryptosporidium, 16(15.2%) had mixed infection with other
enteric parasites. Cryptosporidium oocyst was observed to
be more prevalent among the 2-3 and 4-5 age-groups with
15.2% and 27.9% infection rate respectively (Table 1). Five
patients (4.8%) had cyst of Giardia lamblia, 10 (9.5%) for
the trophozoite of E. histolytica /dispar. Multiple infections
occurred more between E. histolytica/dispar and
Cryptosporidium sp, 16(15.2%).

Figure 1

Table 1: Children that presented with gastroenteritis

DISCUSSION

The rate of mortality from diarrhea diseases in the developed
countries has decreased, mainly because of better therapy
and institution of interventions like good sanitary conditions,
and health promotion .15 Nevertheless, acute diarrhea

diseases continue to be one of the major causes of morbidity
and mortality in the developing world such as Nigeria, where
197 in 1000 children under five die before their fifth
birthday when compared with other statistical data from
developed countries .16

The most important outcome of the present study is the
identification of parasites associated with childhood diarrhea
in Lagos, Nigeria. This study has shown a meso-endemic
level of parasitic pathogens in pediatrics patients presenting
with diarrhea. Belding 17 defined an area as mesoendemic

when the parasite rate in infants and children (between 0 – 5
years) is between 10 –49 %. The fairly high incidence of
these protozoa infection among the patients correlates with
the results obtained by several workers5678910
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However, mesoendemicity of an infection in an area
indicates the unstable nature of the infection as this situation
creates room for spontaneous epidemics of the infection.

The high prevalence of infection among age group (0–5
years) in this study is within the proportion of those reported
by Gascon et al., 18 and Ogunlesi et al., 19. These studies had

methodical limitations as Cryptosporidium could not be
detected. Tumwine et al.,20 reported a 72.7% prevalence of

Cryptosporidium parvum in Uganda using PCR – RFLP.
This fact suggests that with improved technique, there is
tendency to detect more of the enteric parasitic pathogens in
patients with diarrhea. Cryptosporidium was not detected
among undernourished HIV Sero-positive while a 3.8%
prevalence was reported in HIV sero-negative children in
Jos, Nigeria using double ELISA21. It is likely therefore, that

the variation observed in the prevalence rates of
gastrointestinal protozoan parasitoses especially those
involving coccidian parasites such as Cryptopsporidium
species could be dependent on the diagnostic technique,
geographic location of the study, patient’s condition and the
socio-economic status of the people.

However, we were unable to ascertain the immune status of
the patients who enrolled for the study. The non-
determination of the HIV status of our research participants
is a limitation of this study as it would have proffered
explanations on factors such as immunosuppression due to
HIV/AIDs. Nevertheless, Cryptosporidium has also been
reported in immunocompetent individuals 910. A moderate

level of protozoan gastrointestinal infection (17.3%)
(Without Cryptosporidium) was reported in Ilesa, Nigeria, a
semi-urban and rural communities19. Our finding of

Cryptosporidium is understandable because the appropriate
special stain was used and this contradicts earlier studies that
did not detect the oocyst of Cryptosporidium as a result of
deficiencies in the methods employed1922.

This study therefore has provided current data on enteric
parasitic protozoans in Lagos, Nigeria. Our reported
prevalence is consistent with other studies in Africa181922

Surprisingly, no intestinal helminthes was found in the stool
specimens examined. Another limitation of the study was the
non inclusion of bacteriological work-up to assess the level
and contribution of Bacteria to childhood diarrhea.

Our findings in the age group studied brings up the burden
of disease in children less than 5 years of age and that the
detection of Cryptosporidium concurrently with other
protozoans such as Entamoeba histolytica could complicate

the health conditions of these children. Therefore, the need
for adequate and appropriate laboratory work up for children
presenting with gastroenteritis to include tests for
Cryptosporidium is hereby recommended.

ACKNOWLEDGEMENT

The contribution of the laboratory staff in the hospitals
where the samples were collected is appreciated.
Particularly, I thank Miss Tenny Egwuatu for her support
during the period of sample collection.

CORRESPONDENCE TO

Dr. Wellington Oyibo Tropical Diseases Research
Laboratory Dept. of Medical Microbiology & Parasitology
(rm 308) College of Medicine University of Lagos, Lagos,
Nigeria E-mail: wellao@yahoo.com Tel: 234-8035374004

References

1. Snyder SD, Merson MH. The magnitude of global
problem of acute diarrhoeal disease. A review of active
surveillance data. World Health Organisation .1982; 66; 605
– 613.
2. Levine MM, Losonsky G, Herrington D, Kaper JB, Tacket
C, Rennels MB , Morris JG. Paediatric diarrhoea: the
challenge of prevention. Paediatric Infect. Dis (suppl) 1986;
29 – 43
3. Ademola GA. Immunization in the prevention of
communicable disease. J Nig Med. Assoc. 1994; 3: 94
4. Ighogboja I.S, Ikeh E.I. Parasitic agents in childhood
diarrhoea and malnutrition. West Afr.J.Med 1997; 16:36-39
5. Iqbal J, Munir AM, Khan MA. Cryptosporidium infection
in young children with diarrhea in Rawalpindi, Pakistan. Am
J. Trop. Med. Hyg. 1999; 60(5) ;868- 870.
6. Sanchez-Vega JT, Tay Zavala J, Aguilar-Chiu A, Ruiz-
Sanchez D, Malagon F, Rodroguez-Covarrubias JA,
Ordonez-Martinez J, Calderon-Romero L. Cryptosporidiosis
and other intestinal protozoan infections in children less than
one year of age in Mexico city. Am .J. Trop. Med. Hyg.
2006; 75(6); 1095- 1098.
7. Meisel JL, Perera DR, Meligro C, Rubin CE.
Overwhelming watery diarrhea associated with
Cryptosporidium in an immunosuppressed patient.
Gastroenterology. 1976; 70:1156-1160.
8. Abdel- Messih IA, Wierzba TF, Abu-Elyazeed, R,
Ibrahim AF, Ahmed SF, Kamal K, SandersJ, Frenck R.
Diarrhea associated with Cryptosporidium parvum among
young children of the Nile River Delta in Egypt. J. Trop.
Pediatrics. 2005; 51(3); 154-159 .
9. Guyot K, Follet-Dumoulin,A, Lelievre E, Sarfati C,
Rabodonirina M , Nevez G, Cailliez JC, Camus D, Dei-Cas
E. Molecular characterization of Cryptosporidium isolates
obtained from humans in France. J. Clin. Microbiol. 2001;
39(10) 3472-3480.
10. Hunter PR, Nichols G. Epidemiology and Clinical
features of Cryptosporidium infection in
immunocompromised patients. Clin. Microbiol. Rev. 2002;
15(1): 145-154.
11. Chan AW, MacFarlane IA, Rhodes JM.
Cryptosporidiosis as a cause of chronic diarrhoea in a patient
with insulin dependent diabetes mellitus. J. Infect. 1989; 25;
293.



Cryptosporidium and other Intestinal Protozoans in Children with Diarrhoea in Lagos, Nigeria

4 of 5

12. Gentile G, Vendetti M, Micozzi A, Capriolli A, Donelli
G, Titindelli C, Meloni A, ArcreseW, Martino P.
Cryptosporidiosis in patients with hematologic
malignancies. Rev .Infect .Dis. 1991; 13: 842-846.
13. Menon BS, Abdullah S, Moahamud F, Morgan UM,
Malik AS, Choo KE. Low prevalence of Cryptosporidium
parvum in hospitalized children in Kota Bahru, Malasya.
Southeast. Asia. J. Trop. Med . Public. Health. 2001; 32:
319-322.
14. Garcia LS, Bruckner DA. Diagnostic Medical
Parasitology.3rd Edition ASM Press Washington, D.C.1997;
593 – 607.
15. World Health Organisation . World Health Organisation
(WHO) / Pan American Health Organisation / UNESO
report of a consultation of experts on amebiasis World
Health Organ weekly Epidemol Rep. 1997; 72:97 – 99.
16. World Health Organisation . World Health Statistics.
2006; 1 – 80 .
17. Belding LD. Text book of Parasitology. Applet on Croft,
New York :1999; 62 – 80.
18. Gascon J, Vargas M, Schellenberg D, Urassa H, Casals

C, Kahigwa E, Aponte JJ, Mshinda H, Vila J. Diarrhoea in
children under 5 years of age from Ifakara, Tanzania: a case-
control study. J. Clin. Microbiol : 2000; 38 (12): 4459 –
4462.
19. Ogunlesi TA, Okeniyi JAO, Oyedeji OA, Oseni SBA
,Oyelami OA, Njokanma OF. Childhood dysentery in Ilesa,
Nigeria. The unusual role of Entamoeba histolytica. Internet
.J. Trop. Med. 2005; 2(2): 1 – 7.
20. TumwineJK, Kekithnwa A, Nabukeera N, Akiyoshi DE,
Rich SM, WidmerG, Feng X, Tzipori S . Cryptosporidium
parvum in children with diarrhoea in Mulago Hospital,
Kampala, Uganda. Am. J. Trop. Med. Hyg. 2003; 68 (6):
710 – 715.
21. Banwat EB, EgahDZ, AuduES, OnileBA, DatongPR.
Cryptosporidium Infection in undernourished children with
HIV/AIDS in Jos ,Nigeria. Annals of African
Medicine.2004; 3 (2): 80-82.
22. Ogunsanya TI, Rotimi VO, Adenuga A. A study of the
aetiological agents of childhood diarrhoea in Lagos, Nigeria.
.J. Med. Microbiol. 1994; 40: 10-14.



Cryptosporidium and other Intestinal Protozoans in Children with Diarrhoea in Lagos, Nigeria

5 of 5

Author Information

Oyibo Wellington
Department of Medical Microbiology and Parasitology, College of Medicine, University of Lagos

Okangba Chika
Department of Medical Microbiology and Parasitology, College of Medicine, University of Lagos

Ojuromi Teslim
Department of Medical Microbiology and Parasitology, College of Medicine, University of Lagos

Oladosu Oladipo
Department of Medical Microbiology and Parasitology, College of Medicine, University of Lagos

Fagbenro-Beyioku Adetayo
Department of Medical Microbiology and Parasitology, College of Medicine, University of Lagos

Iboma Godswill
Department of Medical Microbiology and Parasitology, College of Medicine, University of Lagos


