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Cryptosporidial Human cryptosporidiosis is a major cause of diarrhea in developing countries and generally causes
Diarrhea watery diarrhea in immunocompetent patients or chronic severe diarrhea in immunocompromised
Sebha individuals. The present study was undertaken to investigate the prevalence of Cryptosporidium spp.
Libya infection among pediatric patients with diarrhea, attending Sebha Medical Center for their health

problems. One hundred children were included in the study, in the age group from 1 to 10 years old,
selected from Outpatient clinic Sebha Medical Center, Sebha. All the stool samples were screened
for presence of Cryptosporidium oocysts, using Modified Ziehl-Neelsen staining techniques. Ten
children (10%) in the study group were found positive for Cryptosporidium infection using Modified
Ziehl Neelsen staining method. No, significant differences (x2=6.678, p = 0.410) were found
between boys (7.69%) and girls (12.50%) for the detection Cryptosporidium oocysts. Significant
difference (x2=18.264, p=0.021) was found between the different age groups of children for the
diagnosis of cryptosporidiosis. Modified Ziehl-Neelsen staining technique was proved to be simple
and useful for routine detection and identification of Cryptosporidium spp. oocysts in fresh fecal
samples.
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Introduction

Cryptosporidium spp. is an important opportunistic obligate,
zoonotic intracellular protozoa, causes gastroenteritis in both adults,
and children worldwide. The disease is self-limited in
immunocompetent persons but potentially posing life-threatening
diarrhea in immunocompromised individuals (23).

Microscopic examination of stool using acid fast staining, with or
without stool concentration, is the most frequently applied screening
technique for cryptosporidiosis. Acid-fast staining microscopy is
cheap and accessible in poor rural settings; it is the best
parasitological method in terms of sensitivity and specificity and
shows good performance when compared with immunological and
molecular methods for the identification and classification
of Cryptosporidium oocysts (35).

By 2016, Cryptosporidium was the fifth leading cause of diarrheal
mortality, responsible for approximately 44.8 million episodes of
diarrhea and 48,300 annual deaths in children below the age of five
[17]. Cryptosporidial infections are higher in tropical regions (0.5 to
19.1%) than in temperate regions (up t010%) among hospitalized
pediatric diarrheal in different parts of the world [23] [26] [34] [2]
[16]. Cryptosporidium is second only to rotavirus as a contributor to
moderate-to-severe diarrheal disease during the first 5 years of life
[18]. It has been estimated that 2.9 million Cryptosporidium-
attributable cases occur annually in children aged <24 months in
sub-Saharan Africa [33] and infection is associated with a greater
than two-fold increase in mortality in children aged 12 to 23 months
[18].

The infective stage of Cryptosporidium spp., is known as oocysts,
which are shed in the feces of a host and are immediately infectious
to subsequent hosts. Routes of transmission of cryptosporidiosis
include waterborne, person-to-person (i.e., the fecal-oral route),
zoonotic and foodborne [27]. Numerous outbreaks have occurred
worldwide as a result of contamination of drinking water with the
oocysts of Cryptosporidium [7]. Direct person-to-person
transmission may occur following the ingestion of oocysts in fecal
matter, and is associated with poor hygiene. In the case of zoonotic
species of Cryptosporidium, such as C. parvum, calves, rodents,
puppies, kittens, and many other animals serve as important reservoir
hosts in zoonotic transmission [27].

In some countries of the Arab world, Cryptosporidium species are
shown to be an important cause of diarrhea in pediatrics and in
immunocompromised patients [1] [32] [8] [9] [31] [24].

In Libya, Cryptosporidium has been diagnosed either alone or along
with other intestinal parasites in various population groups, mostly
among children. Modified acid-fast staining microscopy has
frequently been used as the diagnostic method of choice.
Cryptosporidiosis risk factors have been reported in Libya, including
source of drinking water, contact with domestic animals and breast
feeding (20).

There are a few studies about the prevalence of
Cryptosporidium spp. done in Libya. [6] Recorded 3.19% infection
of Cryptosporidium among children with gastroenteritis in the city of
Benghazi. [3] Reported 7.54% Cryptosporidial infection in Benghazi
among the children with diarrhea. [4] Found 13% cryptosporidiosis
in children with diarrhea in Zliten. Comparatively low infection rate
(0.9 to 2.1%) of Cryptosporidium spp. has been reported in school
children in Tripoli, and Tripoli surrounding areas of [5] [25]. Kara et
al [15] reported 6% infection of Cryptosporidium among school
children in city of Tripoli. Lower incidence (2.3%) of this parasite
has also been reported among adults and children in Brack, Wadi Al
—Shati [22]. A study performed in Sebha city [20] showed 10%
infection of Cryptosporidium spp. among children suffering from
diarrhea . Saaed and Ongerth [29] reported 4% incidence of
Cryptosporidium spp. in the stool samples of children with diarrhea
in the Kufra city. In another study in the city of Kufra [30], observed
that highest contamination of different fresh salad vegetables with
both Cryptosporidium (80.8%) and Giardia (84.4%) and indicated
that contamination of raw salad vegetables may cause a health risk to
consumers of such products which are sold in Kufra city.

In the present study, Ziehl -Neelsen method was used to diagnose

infection of Cryptosporidium spp. among children with diarrhea,
who, were attending to Sebha Medical Centre, for their treatment.

Patients and Method:

Specimen collection:

This study was conducted on 100 children (52 boy and 48 girls) in
Sebha city who, were attending Sebha Medical Center for their
treatment. A stool sample was collected in screw capped plastic
containers from each patient between June 2020 to October 2020 and
specimens were preserved directly in 10% Formalin-saline. We
collected demographic characteristics such as gender, age, area of
residence and clinical data of each patient in the presence of
clinicians in outpatient door of hospital.

Examination of stool specimens:

All stool samples were concentrated by formalin ether concentration
and stool smears were stained in Modified Ziehl-Neelsen stain
method was used [13] [10] for the detection of Cryptosporidium
oocysts.

Data analysis:

Statistical analysis was performed with SPSS software version 16
(IBM, Chicago, IL, USA). Probability values were considered to be
statistically significant when the calculated p-value was equal to or
less than 0.05. The difference in parasitic contamination among the
different categories was compared using the Pearson’schi-square test
(x2).

Results

In the present study, Cryptosporidium oocysts were detected in the
stool specimens using Zieh Neelsen staining method. Of 100 stool
samples, only 10 children (four boys and six girls) showed infection
of Cryptosporidium and results are presented in Table 1. There was
insignificant difference observed in the infection rates of
cryptosporidiosis between boys and girl (p=6.678). Age wise,
infection of Cryptosporidium among children is shown in Table 2.
A significant difference (x2=18.264, p=0.021) was found between
the two age groups of children (21.87 % in 1to5 years and 4.41% in
6 to 10 years of age). Prevalence of cryptosporidiosis in different
cities in Libya is presented in Table 3. Figure 1 showed oocysts of
Cryptosporidium spp. stained with Ziehl Neelsen .

Table 1: Infection of Cryptosporidium among children with
diarrhea.

No. Examined No.Positive(%)
Boys  Girls Boys Girls*
52 48 4(7.69)  6(12.52)

*x2 =6.678, p =0.410

Table 2: Cryptospridium infection among children according to

age groups.
Age(Y) No. Examined No. Positive(%)
1-5 32 7(21.87)*
6-10 68 3(4.41)

* x2 =18.264, p=0.021

Table 3: Prevalence of Cryptosporidium in different Libyan
cities/ localities.

City Prevalence (%) Reference
Benghazi* 3.19 Bugharara et al (6)
Benghazi* 7.54 Al-Ahmaida et al (3)

Zilten* 13.0 Ali et al (4)
Tripoli * 1.0 Ben Rashed et al (5)
Tripoli and SLir:oundmg 0.9 Ben Rashed et al (5)
areas
Tripoli** 6.0 Kara et al (15)
Brack** 25 Saada et al (28)
Tripoli* 21 Rahouma et al (25)
Sebha* 10.0 Mabrooka et al (20)
Brack** 2. Mergani et al (22)
Kufra* 40 Saaed a(nzdg)Ongerth
Sebha * 10.0 Present study

*= Subjects with gastroenteritis
**=Subjects without gastroenteritis
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Fig.1: Cryptosporidium oocysts with Modified Ziehl Meelse

Discussion:

In Libya, human cryptosporidiosis has been investigated either alone
or along with other intestinal parasites mostly among children
attending hospital for their treatment [6] [4] [5] [20]. [4] Reported
Cryptosporidium infection is one of the important causes of diarrhea
in children below five years of age.Cryptosporidiosis has been
reported in both patients with gastroenteritis, prevalence rate varies
from 0.9 t013% with mean 3.4% [4] [5] and patients without
gastroenteritis, incidence varies from 1 to 2.5% with mean 1.7% [5]
[28] in different cities and localities in Libya.

In the present study, Cryptosporidium infection was diagnosed in
10% of cases presented with diarrhea. Similar results were found in
another study in Sebha [20], who reported 10% infection of
cryptosporidiosis among children presented with diarrhoea. Our
results showed higher infection rate of Cryptosporidium spp. than
the results of [6] [15] [22] [29] among children in the city of
Benghazi, Tripoli , Brack Wadi Al-Shati and Kufra respectively.
However, Ali et al [4] observed a slightly higher (13%)
Cryptosporidium infection among children with diarrhoea in the city
of Zliten. Moreover, another study in the Kufra city [30] found that
80.8% raw salad vegetables were contaminated with
Cryptosporidium oocysts and may cause a health risk to consumers
of such products .They suggested that the highest contamination of
fresh salads with this parasite is likely caused by irrigating crops with
fecal contaminated water. Out of the 100 studied subjects, 52 were
boys and 48 girls. Among the boys, 4 (7.69%) and girls, 6 (12.5%)
showed cryptosporidial oocysts. No, statistically significant
difference (p = 0.410) was found for the detection Cryptosporidium
in both gender. These results were similar that were recorded in other
studies [31] [25] [21] [20] [17].

Age-specific distribution of Cryptosporidium spp in this study,
showed significant differences (p=0.210). In the present study higher
prevalence was found 1 to 5 years of age. These results were not in
agreement with other studies conducted in Libya, who did not find
differences in the prevalence of cryptosporidiosis in the different age
groups of children [6] [3] in Benghazi city.

Finding of Cryptosporidium oocysts in the stool specimens in the
present study is most probably the cause of their diarrhea among
children. Similarly, several studies stated that Cryptosporidiu is an
important enteric agent associated with diarrhea in children in Libya
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[3] [4] [16] [29].

Data of this study indicates Cryptosporidium spp. may be playing a
minor role in causing diarrhea among the pediatric population mainly
under the age of 10 years. The presence of this infection in children
can be threatening to other susceptible people in this region. The
detection of cryptosporidial infection among population with acute
or chronic diarrhea is important for epidemiological, parasitological
and control management point of view.

References:

[1]- Abdel-Messih, I. A., Wierzba, T. F., Abu-Elyazeed, R., Ibrahim,
A. F., Ahmed, S. F., Kamal, K., Sanders, J., and Frenck, R.
(2005). Diarrhea associated with Cryptosporidium parvum
among young children of the Nile River Delta in Egypt. J. Trop.
Paediatr. 51:154-159.

[2]- Abaver, D.T., Nwobegahay, J.M., Goon, D.T., lweriebor, B.C.,
and Anye, D.N. (2011). Prevalence of intestinal parasitic
infections among HIV/AIDS patients from two health
institutions in Abuja, Nigeria. Afr. Health. Sci. 1:524-527.

[3]- Al-Ahmaida, A. T., Khan, A. H., Nadia, I. E., and Al-Boni, A.
A. (2002). Screening of Cryptosporidium oocysts In clinically
immunocompetent children. Garyounis Med. J. 19: 26-33.

[4]- Ali, M. B., Ghenghesh, K. S., Aissa, R. B., Abuhaelfaia, A., and
Dufani, M. (2005). Etiology of childhood diarrhea in Zlietan
Libya. Saudi Med. J. 26: 1759 -1765.

[5]- Ben Rashed, M.B., Abulhassan, M., Tabit, A. and Hawas, A.
(2006). Demographic features of intestinal parasitic infection
among Libyan children. Jamahiriya Med. J. 6:138-40.

[6]- Bugharara, S. I., Ali, M. Y., Kham, A, H., El-Sharkasi, N. and
El-Refi, H. (1999) . Incidence of cryptosporidium in patients
with diarrhea . Rivista di Parassitologia. 16: 169 -172.

[7]- Chalmers, R.M. (2012). Waterborne outbreaks of
cryptosporidiosis. Annali dell'lstituto superiore di sanita.
48(4):429-446.

[8]- ElI-Mohaamady,H., Abdel-Messih, I. A.,Youssef, F.G., Said,M.,
Farag, H.Shaheen, H.I. et al.(2006).Enteric pathogens
associated with diarrhea in children Fayoum, Egypt.
Diagn.Microbiol.Infect.Dis. 56:1-5.

[9]- Essid, R., Mousli, M., Aoun, K., Abdelmalek, R., Mellouli, F.,
Kanoun, F., Derouin, F., and Bouratbine, A. (2008).
Identification of Cryptosporidium species infecting humans in
Tunisia. Am. J. Trop. Med. Hyg. 79: 702—705

[10]- Garcia, L. S., Bruckner, D.A., Brewer, T. C., and Shimizu, R.
Y. (1983). Techniques for the recovery and identification of
Cryptosporidium oocysts from stool specimens. J. Clin.
Microbiol. 18:185-190.

[11]- Gawad, S.S., Ismail, M.A., Imam, N.F.and Eassa, A.H. (2018).
Detection of  Cryptosporidium  spp. in  Diarrheic
Immunocompetent Patients in Beni-Suef, Egypt: Insight into
Epidemiology and Diagnosis. Korean J. Parasitol .56(2):113-9.

[12]- Gelani, S.S., Abdulhafeez, K. Abdul Gader, Ajaili, Awatif,
M.A., Mohammed Al-Shebani and Yosef, K. (2009). A study of
prevalence of human intestinal parasites in Wadi-Al-Shati
region. Sebha. Med. J. 2: 3-7

[13]- Henricksen, S. A., and Pohlenz , J. F. L. (1981). Staining of
Cryptospo-ridium by a Modified Ziehl-Neelsen technique. Acta.
Vet. Scand. 22 : 594-596.

[14]- Igbal, J., Munir, M. A, and Khan. A. (1999).
Cryptosporidium infection in young children with diarrhea in
Rawalpindi, Pakistan. Am. J. Trop. Med. Hyg. 60 : 868—870.

[15]- Kara, W. M., El-Heggiagi, M. B. and Shaban, A. O. (2006).
Cryptos-poridiosis among children in Tripoli. J . Egypt. Soc.
Parasitol. 36 :107 -112.

[16]- Khalifa, S.G., Khaled, G., Elloulu, T., Ben, D., Khaled, S. and
Ezzadin, F. (2016). Prevalence of Entamoeba histolytica,
Giardia lamblia, and Cryptosporidium spp. in Libya: 2000-2015.
Libyan J.Med. 11:32088.

[17]- Khalil, I.A,, Troeger, C., Rao, P.C., Blacker, B.F., Brown, A,
Brewer, T.G. et al. (2018). Morbidity, mortality and long-term
consequences associated with diarrhea from Cryptosporidium
infection in children younger than 5 years: a meta-analyses
study. Lancet Global Health. 6:758-768.

11


file:///G:/ملفات%20نت/3D%22/pubmed
file:///G:/ملفات%20نت/3D%22/pubmed
file:///G:/ملفات%20نت/3D%22/pubmed
file:///G:/ملفات%20نت/3D%22/pubme=
file:///G:/ملفات%20نت/3D%22

Cryptosporidial infection among children with diarrhea in Sebha, Libya.

El-Salem et al.

[18]- Kotloff, K. L., Nataro, J.P., Blackwelder, W.C., Nasrin, D.,
Farag, T.H., Panchalingam, S, et al.(2013). Burden and
aetiology of diarrhoeal disease in infants and young children in
developing countries (the Global Enteric Multicenter Study,
GEMS): a prospective, case-control
study. Lancet. 382(9888):209-222.

[19]- Laubach, H. E., Bentley, C. Z., Ginter, E. L., and Spalter, J.
S. (2004). Prevalence of Cryptosporidium in villages around
Lake Atitlan, Guatemala. Braz. J. Infect. Dis. 8: 319-323.

[20]- Mabrooka, M., Ibrahim, A.T., Bano, M. and Khan, A.H. (2017).
Incidence of Cryptosporidium Spp. among children who attend
to Sebha Medical Center. Int. J. Appl. Med. Biol. Res. 2: 28-33.

[21]- Mathew, AO, David, O.0., Olubunmi, F.I., Mosunmola, O.J.,
Tiamiyu, A.R., Tzipori S, and Ward, H. (2002).
Cryptosporidiosis: biology, pathogenesis and disease. Microb.
Infec. 4: 1047-1058.

[22]- Mergani, M.H., Mohammed, M.A., Khan, N., Bano, M. and
Khan, A.H. (2014). Detection of intestinal protozoa by using
different methods. Dent. Med. Res. 2: 28-32.

[23]- Parghi, E., Dash, L. and Shastri, J. (2014). Evaluation of
different modifications of acid-fast staining techniques and stool
enzyme-linked immunosorbent assay in detecting fecal
Cryptosporidium in diarrheic HIV  seropositive and
seronegative patients. Trop. Parasitol. 4(2): 99-104.

[24]- Rahi, AA., Ali, M.A. and Al-Charrakh, A.H. (2013).
Prevalence of Cryptosporidium parvum among children in Irag.
Am. J. Life Sci. 1. 256-260. doi: 10.11648/j.ajls.20130106.13.

[25]- Rahouma, A., Klena, J.D., Krema, Z., Abobker, A.A., Treesh,
K., Franka, E. et al. (2011). Enteric pathogens associated with
childhood E. histolytica, G. lamblia, and Cryptosporidium spp.
in Libya Citation: Libyan J. Med. 11: 32088 -
http://dx.doi.org/10.3402/Ijm.v11.32088 5 (page number not for
citation purpose) diarrhea in Tripoli-Libya. Am. J. Trop. Med.
Hyg. 84: 886-891.

[26]- Reinthaler, F.F., Mascher, F., Sixl, W.,Enayat, U., and Marth,
E.(1989). Cryptosporidiosis in children in Idukki district in
Southern India. J.Diarrheal Dis. Res.7:89-91.

[27]- Ryan, U., Fayer, R. and Xiao, L. (2014). Cryptosporidium
species in humans and animals: current understanding and
research needs. Parasitol. 141(13):1667—1685.

[28]- Saada, G.S., Khan, A, H., Ajaili, A., Abdulsalam, A.M., Al-
Shebani, M, and Kubti, Y. A. (2009). study of prevalence of
human intestinal parasites in Wadi Al-Shati region. Sebha Med.
J. 8:51-8.

[29]- Saaed, F.M, and Ongerth, J.E. (2019). Giardia and
Cryptosporidium in children with diarrhea, Kufra, Libya, a
North African migration route city. Int. J. Hyg. Environ.Health.
222: 840-846.

[30]- Saaed, F.M, and Ongerth, J.E. (2019). Cryptosporidium oocyst
and Giardia cyst contamination of salad vegetables in Kufra city,
Libya. J. Acad. Res. 13:62-75.

[31]- Saneian, H., Yaghini, O., Yaghini, A., Modarresi, M. and
Soroshnia, M. (2010). Infection Rate of Cryptosporidium
parvum among Diarrheic Children in Isfahan. Iranian J. Paediatr.
20 (3): 343-347.

[32]- Sulaiman, .M., Hira, P.R., Zhou, L., Al-Ali, F.M., AlShelahi,
F.A., Shweiki., H.M., Igbal, J., Khalid, N. and Xio, L. (2005).
Unique endemicity of cryptosporidiosis in children in Kuwait. J.
Clin. Microbiol. 43: 285-289.

[33]- Sow, S.0., Muhsen, K., Nasrin, D., Blackwelder, W.C., Wu, Y.,
Farag, TH, et al. (2016). The burden
of Cryptosporidium diarrheal disease among children <24
months of age in moderate/high mortality regions of sub-
Saharan Africa and South Asia, utilizing data from the Global
Enteric Multicenter Study
(GEMS) PL0S.Negl.Trop.Dis.10(5):e0004729.

[34]- Tumwine, J., Kekitiinwa, A., Nabukeera, N., Akiyoshi, D.,
Rich, S., Widmer, G., Feng, X., and Tzipori, S. (2003).
Cryptosporidium parvum in children with diarrhea in Mulago
Hospital, Kampala, Uganda. Am. J. Trop. Med. Hyg. 68 : 710-
715.

[35]- Wang, R.J., Li, J.Q., Chen, Y.C., Zhang, L.X., Xiao, L.H.
(2018). Widespread occurrence of Cryptosporidium infections
in patients with HIVV/ AIDS: epidemiology, clinical feature,
diagnosis, and therapy. Acta. Trop.187:257-263.

JOMS Vol.16 No. 1 2021

12



