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Abstract 
    Giardia lamblia is one of the parasites affecting gastrointestinal tract causing diarrhea. Re-
current diarrhea may be associated with decreased serum level of vitamin D. The present 
study determined the vitamin D level in Giardia lamblia infected patients and the relation be-
tween G. lamblia infection and vitamin D deficiency among patients with acute or chronic di-
arrhea selected from those attended Sohag University Hospitals clinics, from February 2021 
to February 2022. A total of 192 patients with acute and chronic diarrhea selected from both 
sexes, 96 patients (62 rural, 34 urban) were G. lamblia positive with ages ranged from 3 to 63 
years. Of the cross-matched 96/204selected control (59 rural, 37 urban) were negative for G. 
lamblia. Serum 25-OH vitamin D estimated by ELISA showed significant decrease in mean 
level in patients than in controls.  
Key words: Patients, Giardia lamblia, diarrhea, 25-OH vitamin D 

Introduction 
   Giardia duodenalis (also known as G. la- 
mblia or G. intestinalis) is a protozoan para-
site causing sporadic or epidemic diarrheal 
illness, as an important cause of waterborne 
and food-borne disease, daycare center out-
breaks, and illness in international travelers 
(Dixon, 2021). High-risk groups include in-
fants, young children, international adoptees, 
immunocompromised individuals, and patie- 
nts with the cystic fibrosis (Zylberberg et al, 
2017). Globally, Lanata et al. (2013) report-
ed that it was the third most common agent 
of diarrheal disease in children <5 (after rot-
avirus and cryptosporidiosis), with >300 
million annual cases.  
   Giardiasis symptoms begin as 2 to 5 loose 
stools (poop) per day with an increasing fati-
gue, diarrhea, gas, foul-smelling, stomach 
cramps or stomach pain, nausea, and dehyd-
ration, less common ones include mild fever, 
itchy skin, hives, and swelling of eyes and 
joints. By time, infection can cause weight 
loss and mal-absorption of fat, lactose, vita-
min A, and vitamin B12, but some people 
are completely asymptomatic (CDC, 2021). 
Chronic giardiasis causes irritable bowel sy-
ndrome, chronic fatigue, cognitive impair- 
ent, and extra-intestinal manifestations while 

parasite shedding (Bartelt and Sartor, 2015).  
   Giardiasis is transmitted by the fecal-oral 
route, frequently through ingestion of conta-
minated water and food or person-to person 
transmission (Huang and White, 2006).  
   This study aimed to find out any correct-
ion between Vitamin D deficiency and giar-
diasis lamblia among the outpatients attend-
ed Sohag University Hospitals suffering from 
unknown diarrhea  

Patients and Methods 
   This cross-sectional case control study was 
done over one year from February 2021 to 
January 2022 on outpatients from attended 
Sohag University Hospitals. They were 300 
patients with acute and/or chronic diarrhea 
with ages less than 3 years, without history 
of vitamin D supplement, no rickets, negat-
ive history of kidney or liver diseases, and 
had no other causes of chronic diarrhea as 
mal-absorption syndrome, celiac disease, 
and ulcerative colitis 
   Stool samples: Morning samples were col-
lected in labeled covered containers, fixed, 
concentrated and microscopically examined 
for G. lamblia diagnostic agent (El-Badry et 
al, 2017). They were divided into patients 96 
(positive), and control 96/204 (negative).    
  Serum: Blood 2ml. was aseptically taken 
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and sera were separated as usual to be exam-
ined for  vitamin D levels by ELISA kits (25 
OH Vita D, Dia. Metra-06038-Spello, PG, 
Italy) after Charoenngam and Holick (2020).  
   Statistical analysis: Data were tabulated 
and analyzed by SPSS version 23.0 windows 
program. Variables were presented as mean 
±SD, as well as frequencies and percentages. 
Chi square test compared vitamin D levels 
between groups. ANOVA and independent 
T tests determined association between pa-
tients and controls. Correlation co-efficient 
(r) test determined correlation between Vit-
amin D. level and socio-demographic & 
clinical variables. A p-value of < 0.05 was 
considered statistically significant.  
   Ethics approval: This study was approved 

by the local Ethics Committee, Faculty of 
Medicine, Sohag University, which agreed 
the Helsinki Rules (2008).  IBR Registration 
Number: Soh-Med-21-02-17 

Results 
   Participants' ages ranged from 3-63 years 
(34.95±17.87) without significant difference 
(P > 0.05). Most of patients were <10 years 
old, in rural areas, with significant male pre-
dominance in cases (P < 0.05), but without 
significance as to diarrhea. However, there 
was significant decrease in mean Vitamin D 
in cases than in controls (P < 0.05), particul-
arly with low ages (P< 0.05). Also, there 
was significant difference between sexes as 
well as living areas. 
   Details were in tables (1, 2, 3, 4 & 5). 

 
    
 

Table 1: Diagnosis of vitamin D deficiency. 
Deficiency <20 ng/mL = <50nmol/L 
Insufficient 20-29 ng/mL = 50-75nmol/L 
Normal 30-50 ng/mL = 75-125nmol/L 

Table 2: Comparison between patients and controls as regard demographic data. 
Variations Patients (96) Control (96/204) P. value 
(Range) Mean ± SD (3-63) 34.95±17.87 (6-64)36.33±16.08 0.338 

 56 (58.3%) 49 (51%) 0.122 
11-29 years 29 (30.2%) 28 (29.2%) 

 11 (11.5%) 19 (19.8%) 
Male 67 (69.8%) 45 (46.9%) 0.035* 
Female 29 (30.2%) 51 (53.1%) 
Residence: Rural 62 (64.6%) 59 (61.5%) 0.414 
Urban 34 (35.4%) 37 (38.5%) 

 

Table 3: Comparison between patients and controls as to Vitamin D level (ng/mL) 
Patients Patients (96) Control (96) P. value 
(Range) M± SD (5.7-32.2) 18.15±7.08 (9.2-39.6) 23.08±7.36 0.001* 
Sufficient 15 (15.6%) 38 (39.6%)  

0.021*  
 

Insufficient 26 (27.1%) 27 (28.1%) 
Deficient 55 (57.3%) 31 (32.3%) 

Table 4: Correlation between vitamin D and ages 
Vitamin D level R P. value 
Patients ages  0.220 0.036* 

Table 5:  Relation between vitamin D level, and residence of patients  
Vitamin   
D level 

Rural Urban P. value 
(Range) Mean ± SD 

Patients (6.2-28.3) 18.25±7.76 (7.9-32.2) 22.98±7.14 0.013* 
Control (9.2-38.1) 22.82±7.13 (9.7-39.6) 23.22±7.14 0.654 

Discussion 
   Vitamin D is essential for overall health 
and strong as an important for bones, musc- 
les, heart, lungs, and brain as a major impact 
on growth, and development of infants, chil-
dren, and adolescents or into adulthood (El-
Tawdy et al, 2017).   
   Saki et al. (2018) reported that chronic gi-
ardiasis decrease vitamin D levels, but incre- 

ase liver enzymes. Bivona et al. (2019) repo- 
rted that although vitamin D may influence 
malaria onset and progression, but without 
evidence on preventive or therapeutic effica-
cy. Tayeb et al. (2019) in Iraq found signifi-
cance between toxoplasmosis and vitamin D 
deficiency. Martori et al. (2021) in Italy re-
ported that vitamin D can be useful as a clin-
ical marker, and decrease parasite load. 
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   In Egypt giardiasis was documented in pe-
diatric patients (El Shazly et al, 2006); zoo- 
notic transmission from ruminants (Helmy et 
al, 2014) and cysts in water canals (El Shaz-
ly et al, 2007). Ahmad et al. (2020) report- 
ed that assemblage-specific amplification of 
genotypes (A, B & zoonotic E strains) led to 
predominantly G. duodenalis Assemblage A 
(45.7%), but Assemblage B and mixed A, & 
B infections were 31.4% & 22.8% of childr- 
en, respectively, without E. They added that 
assemblage A was in children with diarrhea 
and abdominal cramps, but asymptomatic 
ones with positive stools had high frequency 
of assemblage B and mixed infections.  
   In the present study, of the 300 patients, 96 
(32%) were positive for G. lamblia and a to-
tal of cross-matched 96 negative subjects 
were the controls. Patients' ages ranged from 
3-63 (34.95±17.87) years, majority of them 
were 10 years or less, with significant differ- 
ence between vitamin D level and ages (P< 
0.05). This et al (2014) in 
Poland who reported a high prevalence rate 
of vitamin D deficiency in children < 5 years 
old, and that children aged 1-5 must be mon-
itored as to their vitamin D status. Besides, 
Thornton et al. (2013) in USA and Abed et 
al. (2014) in Egypt reported that Vitamin D 
deficiency increased in the school-aged chil-
dren. 
   In the present study, there was significant 
male predominance (P= 0.035). This agreed 
with Hassam et al. (2019) in Dar esSalaam 
they reported that vitamin D associated with 
diarrhea was higher among males (70.2%) 
than females (29.8%). However, Abed et al. 
(2014) in Lower Egypt didn't find significant 
difference between males and females as to 
vitamin D status in children suffered from 
recurrent acute diarrhea. et al. (2014) 
reported that children aged 1-5 (obese and 
non-obese) were at risk of vitamin D deficie- 
ncy, as a consequence of its insufficient in-
take and that lack of appropriate supplemen-
tation mainly during autumn and winter than 
other seasons 
  In the present study, the majority of the pa-  

tients were from rural areas, with significant 
decrease in vitamin D level among residents 
there than in urban patients (P< 0.05). This 
agreed with Al-Horani et al. (2016) in Jord- 
an who found significant decrease in vitamin 
D level in patients from rural areas with po-
or socioeconomic levels. El-Desouky et al. 
(2020) in Egypt reported that most vitamin 
D deficiency cases were more in rural areas 
(85.3%) with low social class (55.9%) due to 
the low maternal education, low socio-econ-
omic status, lack of medical support and vit-
amin supply behavior. Nevertheless, Mogire 
et al. (2020) in African Countries reported 
that the urban life style patterns caused less 
amount of vitamin D absorption by the less 
in sun-light exposure in miserable hot days 
or less amount of the dietary vitamin D they 
took due to their feeding habits. 
   In the present study, there was significant 
decrease in mean levels of vitamin D betw-
een the patients and controls (P< 0.05). This 
agreed with Saki et al. (2018) in Iran, they 
reported that the plasma level of vitamin D 
in patients with giardiasis was significantly 
lower than in the healthy subjects (P <0.05). 
They concluded that chronic giardiasis signi-
ficantly decreased in vitamin D level. Also, 
Hassam et al. (2019) reported that among 
the 53.7% vitamin D deficient (34%) were 
insufficient and (12.2%) had sufficient lev-
els. Moreover, El-Desouky et al. (2020) re-
ported that among 34/60 (56.7%) children 
suffered from the acute giardiasis diarrhea 
13 (21.7%) of them with recurrences.  

Conclusion 
    Vitamin D deficiency was more signifi-
cant among giardiasis patients with recurrent 
acute and/ or chronic diarrhea. Young aged 
males in rural areas were at the risk of Vita-
min D deficiency and giardiasis.  
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