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Eosinophilic Esophagitis in Refractory GERD  
 

 

   Mostafa Elshami 
   Tropical Medicine Department, Faculty of Medicine, Zagazig University, Egypt 
                                                                         See article pages:59-68 
 
 

Background 

Eosinophilic esophagitis (EE) is a disease in 

which upper intestinal symptoms is associated 

with dens eosinophilic infiltration of squamous 
epithelium or deeper eosophageal tissue. Neither 

symptoms nor eosinophilia respond to treatment 

with proton pump inhibitors (PPI), but it responds 
well to topical steroids. The pathophysiological 

mechanisms are likely related to allergic 

inflammation, not to underlying motility disorder 

as in gastroesophageal reflux disease (GERD) [1].  

Diagnosis of EE is made by esophageal biopsy 

during endoscopic examination with the presence 

of eosinophiles (>15 per HPF) in the tissue with 
or without peripheral eosinophilia. There is an 

overlap between EE and refractory GERD as 

regard tissue eosinophils as refractory GERD 
patients may have eosinophilic infiltration in 

esophageal biopsy but with counts less than 15 

per HPF [2]. The etiology of EE is poorly 

understood, allergic response has been implicated. 
The offending agent of this allergic reaction may 

be ingested or inhaled allergen as proved by skin 

hypersensitivity test. In EE, Th2- type immune 
response is present with increased level of 

eosinophilic active Th2 cytokines, as IL-4, IL-5, 

IL-13 [3].     

EE is an uncommon disease and there are 
insufficient studies to know its exact prevalence 

and incidence, it is common in males than 

females, in children more than adults, it must be 
considered in patients with refractory GERD [4].  

 

Summary of the paper 

The paper entitled  "Eosinophilic Esophagitis in  
Patients with Refractory Gastro-esophageal Reflux 

Disease (GERD) ". The authors enrolled 100 

patients with GERD ; 50 patients of them have 
refractory GERD aiming to evaluate the 

frequency of EE in patients with refractory 

GERD and, the clinical and pathological 

differences between both groups. They performed 
basic investigations together with endoscopy 

with esophageal biopsy, esophageal manometry, 

24-hour PH metry, pathological and 

immunohistochemical examination of the biopsy 
specimen. They found that the frequency of EE is 

4% in patients with refractory GERD and tissue 

eosinophilia is significantly increased in 
refractory GERD patients while peripheral 

eosinophilia was the same. They also stated that 

pathological examination with ordinary stains 

gave the same results as immunohistochemical 
staining. 

 

Comment on the study 

The frequency of EE is not exactly known but 
the frequency in special population groups is 

suggested in clinical trials, but the number of 

patients in this study was too small to achieve 
statistical significance, but the results support the 

role of EE in the differential diagnosis of refractory 

GERD. The paper clarify the difference between 
GERD and refractory GERD without stress on 

EE patients as regard clinical findings this is 

because of little number of patients. The authors 

describe that rings and furrows are the most 
common endoscopic findings in EE patients 

while these findings were  present in only 2 patients. 

 

Recommendations: 

Large population sample is required to better 
determination of EE frequency, and proper 

understanding the clinical, laboratory and 

endoscopic data of this disease. Better 
understanding of clinical outcomes, complications 

and response to treatment.   
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Background and study aim : Eosinophilic 

esophagitis (EE) is defined as the presence of 

an abundant eosinophil infiltrate of the 

esophageal mucosa observed at biopsy. 

For some time, the existence of a patho-

physiological relationship between GERD 
and EE has been speculated. The aim of this 

work is to estimate the frequency of 

eosinophilic esophagitis among patients 

with refractory reflux esophagitis. 

Patients and Methods: We selected fifty 

patients diagnosed previously as refractory 

GERD(group I) . Another fifty patients 

corresponding in age and sex with group I 

with esophageal and extra-esophageal 

clinical symptoms suggestive of GERD 

were enrolled in this study  as control  

(group II). All patients were subjected   to  
upper  GIT endoscopy (multiple biopsies 

were taken), 24 hrs esophageal PH 

monitoring, esophageal motility study, 

histopathology and immune -histochemistry 

of esophageal biopsies. 

Results: Two patients with EE were found 

among patients with refractory GERD.   

Dysphagia, heart burn, and food 

impaction were the common presenting 

symptoms of patients with EE. Rings and 

furrow were the most common and 
significant endoscopic pictures in cases of 

EE. Eosinophils, microabces, basal zone 

hyperplasia and increased lamina propria 

papillae were the significant specific 

finding for EE in esophageal biopsies. 

Esophageal dysmotility and occurrence of 

reflux were common and significant in 

patients with EE. Immuno-histochemistry 

had high sensitivity in detection of 

eosinophils and its degradation product in 

esophageal biopsies.  

Conclusion: eosinophilic esophagitis is 
one of the causative factors of refractory 

GERD and its frequency is about 4%.It 

should be put in differential diagnosis of 

cases of refractory GERD. Endoscopic 

picture is suggestive but biopsy for EE is 

confirmatory.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Eosinophilic esophagitis (EE) is defined 

as the presence of an abundant 

eosinophil infiltrate of the esophageal 
mucosa observed at biopsy [1]. While 

it is true that there is still controversy 

about the number of eosinophils that 
must be observed per high power field 

(HPF) for the diagnostic standard of 

EE, most authors have used a number 

equal or greater than 15 cells [2]. 

This disease was described in children 

and in adults [3]. An increased prevalence 

has been observed which may be  

 

 

 

partially explained by the more diligent 

search for the disease or etiology-

related changing mechanisms [4].  

The prevalence of EE is highly 
variable and appears to depend on the 

characteristics of the study population. 

In a prospective studies indicated a 
low prevalence (0.05–0.4%) in 

general population [5]. However, it 

may be up to 15% in patients with 

dysphagia [6] or as high as 48% in 

patients with food bolus impaction 

[7]. 
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The clinical features of EE are not completely 

known due to the fact that few prospective 

studies have been conducted. However, EE is 

frequently associated with dysphagia, esophageal 
food impaction, allergic processes (aeroallergens, 

food, asthma) and some endoscopic abnormalities 

(concentric rings, longitudinal furrows, mucosal 
white plaques, strictures and narrowing of the 

esophageal lumen [8]. EE may also be associated 

with clinical symptoms suggestive of gastro-
esophageal reflux disease (GERD) such as 

heartburn and regurgitation in about 30% of 

cases [9]. Also cases with non-specific symptoms 

and normal endoscopy have been reported from 
8% to 28% of cases [10]. 

For some time, the existence of a pathophysio-

logical relationship between GERD and EE has 
been speculated, as eosinophilic infiltrates have 

been observed in the esophageal mucosa of 

patients with GERD. It has also been suggested 
that EE may cause secondary GERD [11]. Some 

authors have reported more than 20 

eosinophils × HPF in patients with GERD, which 

disappeared after treatment with gastric acid 
inhibitors [12]. In other results it was observed 

that patients with EE are hypersensitive to acid 

perfused in the oesophagus, thus acid may play a 
role in the symptoms [11].  

Although there may be overlapping of the two 

diseases, it is currently accepted that the EE is a 

pathological entity different from GERD, whose 
etiology seems to be related to allergic and 

genetic factors [13]. Consequently, EE symptoms 

respond well to topical steroid administration, 
while the response to gastric acid inhibitors is 

very limited. 

We hypothesized that some patients with GERD 
symptoms who do not respond to conventional 

treatment may have EE. Currently this disease is 

not routinely considered in the differential diagnosis 

of refractory GERD. For this reason, we proposed as 
main objective to prospectively evaluate the 

frequency of EE in a consecutive population of 

patients with GERD who were refractory to 
conventional therapy, and as secondary objective 

to describe the clinical features and predictors of 

EE in this subset of patients. 

The aim of this work is to estimate the frequency 

of eosinophilic esophagitis among patients with 

refractory reflux esophagitis, to study its effect 

on  the course of the disease and to find in what 
way it can be differentiated from non refractory 

GERD. 

PATIENTS AND METHODS 

Patients and study design : 
This study was done in Tropical Medicine and 

Pathology departments Faculty of Medicine 

Zagazig University, from July 2008 to December 

2012.We prospectively studied patients who 
were treated at the outpatient clinic of the 

Gastroenterology Unit. We selected fifty patients 

diagnosed previously as refractory GERD as they 
had persistent  esophageal or extra esophageal 

symptoms suggestive of GERD and are refractory to 

full dose PPI (40 mg) treatment for 8 weeks 
(group I).Failure of response to 8 weeks treatment is 

taken as a base of refractory GERD according to 

Locke et al. [14]. Another fifty patients 

corresponding in age and sex with group I with 
esophageal and extra-esophageal clinical symptoms 

suggestive of non refractory GERD according to 

the GERD Symptoms Checklist were enrolled in 
this study as control (group II). 

Exclusion Criteria : 

We excluded patients diagnosed with :  
1- Crohn's disease. 

2- Scleroderma.  

3- Fungal infections. 

4- Collagen disease. 
5- Esophageal carcinoma. 

6- Drug induced esophagitis. 

This study was performed on these patients to 
study the frequency and the role of eosinophilic 

infiltration on the course of GERD. All patients 

underwent a complete history taking included 

demographic data, history of environmental, food, 
and drug allergies, clinical symptoms suggestive 

of GERD, length of symptoms, type and duration 

of GERD treatment, adherence to treatment, and 
associated co-morbid states and diagnostic testing 

for GERD. 

All patients are exposed to the following 

investigations : 
1- CBC especially eosinophilic count. 

2- Chemical laboratory tests including LFTs, 

KFTs and fasting blood sugar to exclude 
hepatic, renal and diabetes which affect 

esophageal motility. 

3- Esophagogastroduodenoscopy: Using Pentax 
(EG-2940) endoscope to assess the presence 

of esophagitis, multiple biopsies were taken 

from the upper, middle and lower third of the 
esophagus. Esophageal biopsy specimens 

were obtained by direct endoscopic vision 

using fenestrated, ellipsoid, spiked 7mm open 



  Original article  

 

Soliman et al., Afro-Egypt J Infect Endem Dis 2014; 4(2): 59-68 
www.mis.zu.edu.eg/ajied/home.aspx 

61 

span biopsy forceps. Four quadrant biopsies 

were taken from each subject essentially 

including areas suffer from sings of 

esophagitis. 
 

Grading were done according to Los Angeles classification of esophagitis [15] : 

Grade A One (or more) mucosal break no longer than 5 mm that does not extend between the 

tops of two mucosal folds 

Grade B One (or more) mucosal break more than 5 mm long that does not extend between the 

tops of two mucosal folds 

Grade C One (or more) mucosal break that is continuous between the tops of two or more 

mucosal folds but which involve less than 75% of the circumference 

Grade D One (or more) mucosal break which involves at least 75% of the esophageal 

circumference 
 

4- Oesophageal Manometry Study : We studied 

our cases using Sandhill Smart Lab. Computer 
Polygraph Manometry system. 

Interpretation of the results : 

1- Resting lower esophageal sphincter (LOS) 

Pressure : Two popular ways to measure the 

LOS pressure are from gastric baseline to the 
either mid-expiration or end-expiration pressure 

at the highest point. We used mid-expiration 

pressure because it provides a resting LOS 
pressure measurement that most reliably 

distinguishes patients with normal of gastro-

oesophageal reflux from those with abnormal 
amounts. Thus the pressure component 

contributed by the diaphragm during respiration 

may be an important component of the 

antireflux mechanism of the LOS and should 
be included in the assessment of overall 

resting pressure. We considered normal value of 

mid-expiration LOS pressure 24.4+10.1 mmHg 
according to Ott et al. [16]. 

2- Oesophageal body motility : Measures are 

made for the peristaltic parameters: amplitude, 
and duration. Usually 10 wet swallows are 

assessed and parameters are based on the 

mean. 

The values given below are considered to be 
standard for wet swallow [16]: 

Normal oesophageal body pressure data : 

Wet swallows Duration (sec) 

Amplitude (mmHg) 

62 + 29 

70 + 32 

99 + 40 

 

2.8 + 0.8 

3.5 + 0.7 

3.9 + 0.9 

5- Ambulatory Oesophageal Ph Monitoring 

Interpretation : Acid reflux was defined 
where the PH in the oesophagus dropped to 

4.0 or less. In the analysis of oesophageal PH 

recording, different parameters were estimated 

including : 

 

The variables advocated by Johnson and Demeester [17] : 

a- Parameter : Percent of time pH <4 Normal value 

% time reflux upright 

% time reflux supine 

% time reflux total 

< 6.3 

< 1.2 

< 4.2 

b- Number of episodes:  
< 50 

< 3 

< 9.2 

Total episodes 
Episodes longer 5 min 

Longest episode (min) 

c- Composite score < 22 
 

6- Histological Examination : Diagnosis of EE 

is based on criteria described in diagnosis and 

treatment guidelines published in 2007. 
According to these guidelines, diagnosis is 

confirmed in patients with : 

 Symptoms suggesting esophageal dysfunction, 

 ≥15 eosinophils per HPF (×400) in at least 

one esophageal biopsy samples, and 

 Exclusion of other causes of esophageal 

eosinophilia [18]. 
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Biopsy specimens were fixed in 4% formalin, 

embedded in paraffin, serially, sectioned and then 

stained with hematoxylin and eosin. Biopsy. 

Preparation and step serial sections of biopsy 
specimens were performed to enhance detection of 

eosinophils [19]. 

7- Immunohistochemistry : To detect eosinophilic 
count in oesophageal biopsies in both groups  

which refers to the process of detecting 

antigens of eosinophiles in  tissue sections by 
exploiting the principle of antibodies binding 

specifically to antigens in biological tissues 

[20]. 

 

RESULTS 

The mean , SD (X ± SD) and range of patients 

ages with refractory GERD (group I) were 37 ± 

14 and 20-70 years respectively. In addition 
23(46%) were males and 27(54%) were 

females.While the demographic data in patients 

with GERD (group II) show the mean , SD and 
range of ages were 32.9 ± 13 and 18-68 

respectively in addition 24 (48%) were males 

and 26 were females (52%).There is no statistical 
significant difference in demographic data between 

the two groups. 

The clinical picture of the studied patients 

showed that in  group I heart burn, epigastric 
pain, vomiting, dysphagia, haematemsis and cough 

were  60%, 40%, 32%, 30%, 8%, 18% respectively 

while in group II they were 82%, 50%, 24%, 
14%, 22% and 20% respectively.There is statistical 

highly significant difference between the two 

groups  only as regard  heart burn. 

 The associated allergic diseases in the studied  
patients such as bronchial asthma, allergic rhinitis, 

allergic conjunctivitis and autoimmune diseases  

in group I were 10%, 10%, 4% and 8% while in 
group II  were 12%, 4%,4% and 2% respectively 

without statistical significant differences between 

both groups. 

The endoscopic finding in the studied groups 

showed pathological changes as esophageal rings 

and furrows in 2 patients of group I (eosinophilic 

esophagitis patients).Los Angles classification 
showed that  grade A,B,C and D were 50%, 26%, 

16% and 8% in group I while in group II were 82%, 

2%, 2% and 2% respectively. There was highly 
statistically significant difference between the 

two groups as regard endoscopic grading (table1). 

The motility study in group I showed hypo 

peristalsis in 94%,  hyper peristalsis in 6% and 

hypotensive lower oesophageal sphincter(LES)  

in 92% while in group II were 70% hypo peristalsis, 
30% hyper peristalsis and 80% hypotensive LES. 

There was highly significant difference between 

the two groups as regard the peristalsis but no 
significant statistical difference in the lower 

esophageal sphincter tone. 24- pH monitoring of 

group I showed that reflux state was present in 
18% and absent in 82% of patients but in group 

II present in 86% and absent in 14%. Reflux 

frequency were few in 10% and many in 90% in 

group I patients while was few in 68% and many 
in 32% in group II. There is highly statistical 

difference between both groups as regard the 

state of reflux (frequency and number of attacks). 

There was no statistical significant difference 

between both groups as regard the count of blood 

eosinophils and esophageal biopsies eosinophils 
by histopathology . The eosinophilic count  in the 

esophageal biopsies by immunohistochemistry 

revealed mean ± SD of eosinophilic count in 

esophageal biopsies of group I was 2.72 ± 4.6 
(range 0-27) while in group II  were 0.76 ± 1.5 

(range 0-5).There was highly significant difference 

between both groups (table 2). There was strong 
correlation between the eosinophilic count in 

esophageal biopsies  by histopathology and  

immunohistochemistry (r ≥.97, p <0.001). 

The histopathological features in patients of EE 
patients (2 patients)  showed the characters of 

EE; eosinophils ≥15/HPF, increased lamina propria 

papillae in 100%, basal zone hyperplasia in 50% 
and microabcess in 50% while in other refractory 

GERD  patients(48 patients) showed oedema in 

58%, neutrophils in 16%, fibrosis in 4.8% and 
eosinophils  ≤6 cells /HPF in 6.3% with highly 

significant statistical difference between the two 

groups in microabcess, lamina propra papillae, 

oedema, basal zone hyperplasia, fibrosis and 
eosinophilic count and significant difference in 

neutrophils count (table 3). 

Table (4) shows the histopatholigical findings of 
studied groups that reveal eosinophilic count 

(mean ± SD) in group I: 2.6 ± 4.5 (rang 0-27), 

lymphocyte not detected in 78% and detected in 
22%, microabcess in 4%, fibrosis of lamina 

propria detected in 2% while leucocytes detected 

in 2% but group II showed eosinophilic count: 8 

± 1.5 (range 0-5), lymphocyte, fibrosis, microabcess 
and leucocyte were not detected.There was 

highly significant difference between both groups as 

http://en.wikipedia.org/wiki/Antibody
http://en.wikipedia.org/wiki/Biological_tissue
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regard  eosinphilic count and fibrocytes detected in the esophageal biopsies. 

Table (1) : Upper GIT Endoscopy of studied patients (Los Angeles classification) 

 
Group I Group II X2

 P 
No % No % 

Pathological finding 

Rings 

Furrows 

Stricture 
Hiatus hernia 

 

2 

2 

2 
10 

 

4 

4 

4 
20 

 

0 

0 

0 
41 

 

0 

0 

0 
82 

 

2.04 

2.04 

2.04 
2.99 

 

0.15 (NS) 

0.15 (NS) 

0.15 (NS) 
0.08 (NS) 

Grade of GERD 

A 

B 
C 

C 

 

25 

13 
8 

4 

 

50.0 

26.0 
16.0 

8.0 

 

41 

1 
1 

1 

 

82.0 

2.0 
2.0 

2.0 

 

9.2 

8.9 
7.8 

12.9 

 

0.001* (HS) 

0.004* (HS) 
0.002* (HS) 

0.004* (HS) 

 

Table (2) : Immunohistochemistry of esophageal biopsies of the studied patients 

 Group I Group II X2
 P 

Eosinophils  

X + SD 
 

Range 

 

2.72  ± 4.6 
 

0  -  27 

 

0.76  ±  1.5 
 

0  - 5 

 
10.09 

 
0.0014** (HS) 

 

Table (3) : Histopathological features in patients with EE and gastro-esophageal reflux 

 

EE 

patients 

(N = 2) 

Mean (range) 

Refractory 

GERD 

(N = 48) 

Mean (range) 
 

Eosinophil/HPF 20 (12-25) 3 (0-6) 

 No % No % X2
 P 

Micoabcess 

Increasea lamina propra papillae 
Basal zone hyperplasia 

Oedema 

Neutophils 

Eosinophils 
Fibrosis 

1 

2 
1 

0 

0 

2 
1 

50 

100 
50 

0 

0 

100 
50 

0 

3 
4 

28 

8 

3 
2 

0 

6.3 
8.3 

58.3 

16.6 

6.3 
4.8 

9.4 

12.1 
8.1 

7.6 

5.4 

10.4 
6.7 

0.001 (HS) 

0.003(HS) 
0.004 (HS) 

0.004 (HS) 

0.03 (SD) 

0.001(HS) 
0.003(HS) 
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Table (4) : Histopathology of studied groups 

 
Group I Group II 

X2
 P 

No % No % 

Eosinophil count 

X + SD 

Range 

 

2.6  ±  4.5 

0 - 27 

 

0.8  ±  1.5 

0 -  5 

8.6 

 

0.003* (HS) 

Lymphocytes 
Not detected 

Detected 

 
39 

11 

 
78.0 

22.0 

 
50 

0 

 
100.0 

0.0 

12.36 
 

0.001* (HS) 

Leucocytes 

Not detected 
Detected 

 

48 
2 

 

96.0 
4.0 

 

50 
0 

 

100.0 
0.0 

2.04 

 

0.15 
(NS) 

Microabscess 

Not detected 

Detected 

 

48 

2 

 

96.0 

4.0 

 

50 

0 

 

100.0 

0.0 

2.04 

 

0.15 

(NS) 

Fibrosis lamina pro. 
Not detected 

Detected 

 
48 

2 

 
96.0 

4.0 

 
50 

0 

 
100.0 

0.0 

2.04 
 

0.15 

(NS) 
 

 

DISCUSSION 

Although we had known that eosinophilic 

esophagitis (EE) prevalence is low among the 

population, this study was conducted to through 

the light towards this disease. 

One hundred patients were enrolled in this study, 

50 patients with refractory GERD (group I) and 

the other with non refractory GERD (group II). 
All patients were studied clinically, endoscopically, 

manometerically and histopathologically to 

evaluate the presence of eosinophilic infiltration 
and its role in refractory esophageal pathology. 

The demographic data of this study  showed no 

statistical significant difference among the patients 

sex of two groups, with GERD either with or 
without refractory entity. This finding is in 

agreement with Vindigni et al. [21] but in contrary 

with Forountan et al. [22] who mentioned that 
the disease show female predominance. This 

difference can be explained by age and parity 

difference. The same findings of non-statistical 

significant difference were founded as regarding 
the age. This is consistent with Dellon et al. [23], 

but in contrary with Liacouras et al. [24] who 

mentioned that refractory GERD was more 
predominant in old ages. This can be explained 

by the effect of aging on the LES tone [25]. 

The clinical picture showed no statistical significant 
difference between both groups as regard dysphagia, 

vomiting, haematemsis, itching, cough, pallor, 

wheezes and urticaria, but there is a statistical 

significant difference as regard heart burn. These 
results were in agreement with Molina-Infante et 

al. [26], and not in agreement with Aceves et al. 

[27] who mentioned that the dysphagia is the 

most common presenting symptoms in patients 
with refractory GERD. This difference can be 

explained by variability in the duration of disease. 

Where Richter [28] reported that the more advanced 
pathological  findings were encountered in patients 

with long history of disease, as they selected 

their patients with long history of GERD. 

The associated disease as allergic rhinitis, 

allergic conjunctivitis, bronchial asthma and auto 

immune diseases showed no statistical significant 

difference between the studied groups and these 
results were in agreement with Martinez et al. 

[29], but in contrary with Liacouras et al. [24] 

who stated that 28% of their patients suffer from 
associated allergic disease and this can be 

explained by relative low rate of allergic diseases 

in both groups of patients in this study.  

The endoscopic finding in the studied groups 
showed pathological changes as esophageal rings 

and furrow in eosinophilic esophagitis patients (2 

patients) and this was in agreement with Venge 
et al. [30] but in contrary with Remedios et al. [9] 

who stated that, plaques were the most common 

endoscopic findings in their patients but none 
was diagnosed with a ringed esophagus which is 

one of the most typical findings in the previous 

studies, together with linear furrows. This 

difference can be explained by seasonal variation 
and multiple variety in the endoscopic picture of 

EE [31]. There was a statistically significant 

difference between the two groups as regard  
endoscopic grading of esophagitis. These result 
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was  in agreement with Dellon et al. [23], but in 

contrary with Shah et al. [32] who stated that no 

endscopic difference among their studied groups. 

This variation can be explained by difference in 
operator experience, prevalence of EE and treatment 

used before endscopy. The more pathological 

changes may be attributed to the events which 
reported by Hirano [33] as prolonged exposure 

of esophageal mucosa to acid, partial response of 

EE to PPI therapy and toxic effect of eosinophilic 
degranulation into the tissue. 

The motility study of both groups showed highly 

statistical significant difference between the two 

groups as regard the peristalsis but no statistical 
difference in the lower esophageal sphincter tone. 

These result were in agreement with Pandolfino et 

al. [34] but in contrary with Tian et al. [35] and 
this difference can be explained by finding of 

Mueller et al. [36] as variations in factors controlling 

esophageal peristalsis and lower esophageal 
sphincter such as diet, hormonal, nervous, drugs 

and eosinophilic granule constituents which are 

toxic to a variety of tissues, including esophageal 

epithelium. Study of 24-ph monitoring of patients 
group shows a significant statistical difference 

between both groups as regard the state of 

reflux(frequency and number of attacks).These 
result in agreement with Weusten et al. [37], but 

differ with Mattioli et al. [38] who stated that 

25% of GERD with esophagitis have 24 h pH 

monitoring within normal range. This variation 
can be explained by difference in defensive 

factories such as LES and luminal clearance of 

acids [39] or variation of injurious factors such 
as prolonged transient esophageal sphincter 

relaxation, hiatus hernia and blood supply [40].  

As regard the eosinophilic count in peripheral 
blood which showed no statistical significant 

difference between patients of both groups and 

this finding is in agreement with Gonsalves et al. 

[41]. It is known that EE is a chronic immuno-
allergic disorder characterized by clinical symptoms 

related to esophageal dysfunction and eosinophilic 

infiltration in the esophagus regardless the 
peripheral blood eosinophilic count [42]. The 

relation between peripheral blood eosinophils 

and esophageal biopsies eosinophilis showed no 
statistical significant difference. This result was 

in agreement with Attwood et al. [25], however, 

the result of this study was differing with Brown 

et al. [43]. This variation can be explained by 
more advances in diagnostic tools and nowadays 

EE is considered a local allergy of esophagus to 

foods (asthma of esophagus) [44]. Regarding to 

the eosinophilic count in the esophageal biopsies 

by immuno-histochemistry revealed a statistical 

significant difference between both groups. 

These result was in agreement with Leader et al. 
[45]. Study of esophageal eosinophilia by H&E 

and immune histochemistry showed highly 

statistical significant difference between 
eosinophilic count by H&E stain and immuno-

histochemistry stain. This result was in 

agreement with Mueller et al. [36] who stated 
that the immunohistochemistry detected up to 

two times more eosinophils than routine 

haematoxylin and eosin staining and can perhaps 

be used to discover minimal change EE. We did 
not find any study differ with this result as 

eosinophils morphologically are easily to see in 

conventional histology. Moreover, it is almost 
impossible to identify degranulated eosinophils 

with haematoxylin and eosin staining [46]. 

Correlation between eosinophilic count in 
esophageal biopsies by histopathology and immune 

histochemistry showed highly statistical significant 

correlation. This results were in agreement with 

Onbasi et al, [47] who reported that immune 
histochemistry using monoclonal anti body is the 

most sensitive method for eosinohils detection. 

The histopatholigical finding in group I that 
showed a highly statistical significant difference 

between the 2 EE patients and other 47 refractory 

GERD patients as regard eosinphilic count, 

fibrocytes, oedema, basal cell hyperplasia and 
fibrosis detected in the esophageal biopsies these 

finding were in agreement with Spergel et al. 

[48] who founded that eosinoplic infiltration of 
esophageal mucosa ≥15 cells/hpf, oedema, basal 

cell hyperplasia and fibrosis are charachterstic of 

EE. 

The histopathological finding in both groups 

showed highly statistical significant differences 

in tissue eosinophilic count and lymphocyte but 

no statistical differences in leucocyte, microabcess 
and fibrosis lamina propria. These were in 

agreement with Straumann et al. [49]. The cause 

of eosinophilic infiltration is poorly understood, 
but allergy has been implicated. The majority of 

patients have evidence of food and aeroallergen 

hypersensitivity, as defined by skin prick test 
responses, however, only a minority have a 

history of food anaphylaxis [50], this indicating 

distinct mechanisms compared with classical 

IgE-mediated mast cell/basophil activation. 
Substantial evidence is accumulating that EE is 

associated with TH2-type immune responses. In 
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particular, increased levels of eosinophil-active 

TH2 cytokines (eg, IL-4, IL-5, and IL-13), as 

well as mast cells, are present in the esophagi of 

patients with EE [51]. 

CONCLUSION 

Finally it can be concluded that the eosinophilic 
esophagitis is one of the causative factors of 

refractory GERD and its frequency is about 

4%.It should be put in differential diagnosis of 
cases of refractory GERD. Endoscopic picture is 

suggestive but biopsy for EE is confirmatory. 

H&E stain appearance is cost-effective approach 
for diagnosis. 
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Background and study aim: Some 

authors have accepted 

parthenogenesis or asexual reproduction 

and hermaphroditism (protandrogony) to 

be the only mode of reproduction of 

parasitic female Strongyloides stercoralis 

in human hosts as parasitic males of it did 

not exist in human hosts. Therefore, the 

first objective was to work out the 

infection rate of Strongyloides stercoralis 

in the population of elementary schools 

children at  Dilla  district;  secondly,  
to produce a visible evidence for the prese

nce of many parasitic males of Strongyloi-
des stercoralis as there are parasitic femal

-es  in fresh stools samples of human 

hosts; and thirdly, to replace the unfit 

term by a correct one. 

Patients and methods: Stools samples 

were collected from student children of 

elementary schools, and observed under 

microscope in the laboratory of 

parasitology after employing Baermann 
apparatus technique. 

Results: In the study a total of 710 student 

children were examined for Strongyloides 
stercoralis infection out of whom 142 

(in 1st study) were positive, confirming 

the infection rate to be 20% or 198  

positive (in 2nd study) the  infection   rate  

being 28% by  the  parasite.  Then, the  

average infection rate was  24%. All 

developmental stages and sexes of the 

parasite were obtained in the study 

executed. 

Conclusion: The presence of many 
parasitic males with everted spicules 

observed in fresh stools samples during 

this study had been a very strong evidence 

for the fact that male and female 

copulation & fertilization were naturally 

taking place among parasitic worms of 

Strongyloides stercoralis in human 

hosts. Parasitic and free living males of S.
stercoralis  have the  same  morphology 

including the curved or coiled posterior 

body part.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Strongyloides stercoralis is known to 
have two life cycles: an internal sexual  

cycle, involving parasitic worms that 

constitute the parasitic generation, and 

the external  sexual  cycle,  
interacting  among free-living  worms  

that represent the free-living generation 

in soil [1-3]. It had been 
stated by authors in modern textbooks, 

journals, and on the internet that the 

type of reproduction in the parasitic 

generation of S. stercoralis in human 
hosts was only by parthenogenesis of 

parasitic females in the absence of 

parasitic males [4-7]. Due to this 
concept of parthenogenesis the 

parasitic male had been omitted in the 

figures that demonstrated the life 
cycle of the parasitic generation of S. 
stercoralis in all modern and relevant 

textbooks, journals, and on the 

internet. Not only that, there was an 

article on the internet which stated 

that the parasitic generation of S. 
stercoralis was known not to have 

parasitic males and the parasitic 

females used to reproduce only by the 

asexual method of reproduction [8]. In 
the parasitic generation, when the 

filariform larvae are in contact with 

skin, they penetrate the small 
cutaneous blood vessels and are 

carried through the right heart to the 

lungs [9]. Then, sexually mature 
parasitic females settle in the tissues 

of epithelial mucosa to lay eggs that 

hatch soon and are discharged in the 

stools each day [10,11]. When all or 
some larvae metamorphose into 

infective filari-form  larvae     

autoinfection may 
be onset by invading the  mucosa  

of the ileum or colon, travel to lungs a

nd then return to  the  intestine to 
mature in the mucosa [12-15].   
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Disseminated strongyloidiasis had been reported 

in both of two recipients of kidney allografts 

from a single cadaver donor [16]. It was 

also reported that in a 53-year-old man who had 
lung cancer, fulminantly fatal strongyloidiasis 

had developed following postchemotherapy of 

immunosuppression, resulting in the death of the 
patient within 48 hrs [16]. The development of a 

florid strongyloidiasis was observed in a 45-year-

old man, following anticancer chemotherapy 
when eggs of S. stercoralis were seen in the 

stools [17]. One scientific study has reported that 

almost all deaths due to helminths in the United 

States result from S. stercoralis hyperinfection 
mortality rates because the occurrence of 

hyperinfection can be as high as 87% [18].     

Aim of the study  
The aim of the study has three objectives to work 

out: 

 First, to determine the infection rate of S. 
stercoralis in the population of    elementary 
schools children at Dilla district; 

 Second, to produce a visible evidence for the 

presence of many parasitic males     of S. 
stercoralis as there are parasitic females in 
fresh stools samples of     human hosts; and 

 Thirdly, to replace the unfit morphologic term 

by a correct one. Is parthenogenesis or asexual 

reproduction true in the parasitic generation of 
S. stercoralis in human hosts?  

Concerning some morphological features of this 

parasite, the part of the worm’s body that is 

known as the tail is the posterior part of body 
beginning from cloaca in the parasitic males or 

beginning from anus in the parasitic 

females. Cloaca is the opening through which 
spicules are everted at times of copulation & 

fertilization and it is also the outlet of 

the digestive tract. The 3 stages of human 

strongyloidiasis are Intestinal Strongyloidiasis, 
Gastropulmonary Strongyloidiasis and Disseminated 

Strongyloidiasis [19-21]. Some of the clinical 

presentations of strongyloidiasis can be high-

lighted as:  

 Cutaneous with larva currens (racing larvae), 

pruritic linear or serpiginous, creeping urticarial 
eruption, dermatologic lesions, and petechiae; 

 Pulmonary with persistent wheezing, cough, 

and deteriorating respiratory status; and 

 Intestinal with vomiting, abdominal pain, 

watery diarrhea and constipation. 

 

PATIENTS AND METHODS 

The suitable type of study selected to answer the 

question of this research work was the Cross 
Sectional Study. The statistical methods pre-

planned to be employed in analyzing and 

interpreting the results were the expression by 
percentage and standard deviation.  

Eight different elementary schools found at Dilla 

district were selected to be the sites of fresh 

stools sample collection from student children. It 
is important, from the ecological and 

geographical points of view, to notify that Dilla 

district is located in Gedio Zone that is found in:  

 Southern Ethiopia,  

 The continent of Africa, and  

 The northern hemisphere between the tropic of 

cancer and the equator. 

Collection of fresh stools samples and 

documenting related information from the 
schools had been carried out from 6/12/2006 to 

10/06/2007 and again repeated in depth from 

10/9/2008 to 25/6/2009. However, the deliberate 

follow up to be certain about the prevalence and 
persistence of the parasite at Dilla district, was 

performed by taking fresh stools samples of ten 

students from each of the eight different 
elementary schools every year from 2000 up to 

the beginning of 2014. 

 

 
 

 

 
 

 

 

 
 

 



  Original article  

 

 Eriso, Afro-Egypt J Infect Endem Dis 2014; 4(2): 69-79 
www.mis.zu.edu.eg/ajied/home.aspx 

71 

 

Figure (1): Map of administrative regions and zones of Ethiopia.           Gedio 

                                                                                                

 

 

 

 

  

Specific sample size:  
The sample size taken from the participant 
student children was 710. Each day, Monday 

through Friday (i.e. every week), fresh stools 

samples, of ten student children were taken to 
parasitology laboratory of Dilla University. 

When the sample was taken from the student 

child, he/she gave fresh stools sample in a bottle 

on which his/her I.D. No. was written. In 
addition to this, on that very day and moment a 

table that had columns with the headings of Date, 

Name of Child, I.D. No. of child, Class (grade), 
Age in Year, Sex, S. stercoralis, Education of 

parents, and Job of parents were filled by 

including the participation of the child for the 

necessary information, with the exception of the 
column under S. stercoralis, because it had to be 

filled either “–” or “+” for S. stercoralis, by the 

researcher after examining the fresh stools 
sample. Writing the name of the student child in 

the steps of raw data collection was important to 

identify the child for giving treatment if he/she 

had been found to be positive for the parasite, 
because many children could not remember their 

I.D. No. Of course, it was decided not to write 

the name of the student child in the report of the 
article.  
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Diagnostic Examination:  

The diagnostic examination of fresh stools 

sample of each student child involved the 

following nine steps.   

 Baermann funnel apparatus was constructed 

and the lower opening of the rubber tubing 

fitted to the stem of the funnel was closed.  

 Water warmed to 40
0
 C was poured into the 

funnel of the Baermann apparatus and the 
cheese cloth, that contained the fresh stools 

sample of the student child and tied with its 

peripheral edges to the rim of the funnel, was 
partially immersed in the water warmed to 40

0
 

C. This was done because if adults as well as 

juveniles of S. stercoralis were present in the 

stools, they would be attracted by the warm 
temperature of water (about 37.5

o
 C as there 

was dissipation of heat from the initial 40
o
 C 

of the added water to the surrounding 
materials and equipment) and escape into the 

warm water through the pores of the cheese 

cloth.  

 After staying 1 hour and 30 minutes, the 

closed lower end of the rubber tubing was 

opened, releasing the water found in the funnel of 

Baermann apparatus into a 500 ml beaker. The 

stools left behind in the cheese cloth was 
thrown into the tube of toilet after being 

treated with a disinfectant (iodine solution) and 

washed away by a current of water.  

 The water released and collected in the 500 ml 

beaker was centrifuged at a speed of 1000 rpm 

(revolutions of the rotor per minute) for 2 

minutes using a manual centrifuge loaded with 

4 centrifuge tubes and anchored to the edge of 
a table.  

 From each centrifuge tube the supernatant was 

poured off into a waste collecting bucket to be 

thrown into the tube of toilet drainage line by 
treating with the disinfectant. 

 Using a dropper, about 2 ml of the supernatant 

was added to the sediment of one of the 4 

sediment containing centrifuge tubes and 
shaked well by closing its mouth with its own 

fittingly tight lid. The action of shaking was to 

change the sediment into a transferable 

suspension. The  same suspension was  

 Transferred to each of the remaining 3 

centrifuge tubes one by one where in each 

case the centrifuge tube was shaked well and 

the sediment was changed into suspension.  

 Next, the sediment collected in the form of 

suspension from 4 centrifuge tubes was 

poured into a test tube labeled with the I.D. 

No. of the student child from whom the fresh 

stools sample was taken to be examined. 

These seven steps were repeated for the fresh 

stools sample of each of the remaining 9 
student children.  

 Using a dropper, a drop of suspension was 

taken from the surface of bottom sediment of 

the labeled test tube suspension and placed on 
a clean glass slide and then covered with a 

cover slip. The preparation was examined 

under the low power objective of a research 
microscope to confirm the presence or 

absence of S. stercoralis in the fresh stools 

sample of the student child. The sample of 

each student child was examined in this way. 
The column under the heading of S. 
stercoralis for each student child was marked 

“–” indicating the absence or “+” confirming 
the presence of S. stercoralis in the fresh 

stools sample taken.  

 The suspensions positive for S. stercoralis 

were fixed and preserved by adding 10% 
formaldehyde. Each container bottle of 

preservation in 10% formaldehyde was labeled S. 
stercoralis larvae/other stages including the 

date of collection and kept in a safe place in 
the laboratory of parasitology. Water emergence 

semi-concentration technique for detecting 

strongyloides larvae in feces was also used 
when there were needs to supplement the 

Baermann method [22].  

Water emergence semi-concentration technique 

for detecting S. stercoralis larvae in feces:  

 A fresh (not more than 2 hours old) formed or 

semi-formed fecal specimen is required. The 

method is as follows:  

 Using a piece of stick, make a central 

depression in the specimen contained in    a 
vial or bottle. Fill the depression with warm 

water (about 37.50ºC).  

 Incubate the specimen in a 35-37.50ºC 

incubator for 1.5 to 3 hours during which time 
the larvae will migrate out of the feces into the 

warm water.  

 Using a plastic bulb pipette or Pasteur pipette, 

transfer some of the water to a slide and cover 

with a cover glass. Alternatively, transfer all 
the water to a conical tube, centrifuge, and 

transfer the sediment to a slide.  

 Examine the preparation, under the low or 

middle power objective lens of a compound 
light microscope, for motile larvae of S. 
stercoralis.       
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Treatment : 

The drug, that was available to treat the student 

children infected with S. stercoralis and ordered 

by the medical doctor assigned to assist the 
researcher of this study, was albendazole (Avion: 

Nabros, England) in the study project of 

6/12/2006 to 10/06/2007. On the other hand, the 
drug of choice ordered by the medical doctor in 

the study of 10/09/2008 to 25/06/2009 was 

ivermectin (Ochoa: Ravenbhel, India). 

The dose of albendazole: 

Each infected child whose age was 9 years and 

above was advised to take two albendazole 

tablets at one time after dinner immediately 
before going to bed for night sleep daily for two 

consecutive days whereas those whose ages were 

8 years and below were given 1 bottle (20 ml) 
albendazole oral suspension to take after dinner 

immediately before going to bed for night sleep 

daily for three consecutive days. It was notified 
that each tablet contained 200 mg albendazole 

USP whereas each bottle (20 ml) contained 400 

mg albendazole USP. 

The dose of ivermectin:   
The prescription was stated as follows in 

proportion to individual student child’s body 

weight. (Note: in this particular ivermectin 1 
tablet is 6 mg in weight). 

Body-

weight 
6 mg tablet of ivermectin 

15-24 kg 0.5 tablet, single dose on empty stomach. 

25-35 kg 1 tablet, single dose on empty stomach 

36-50 kg 1.5 tablets, single dose on empty stomach 

51-65 kg 2 tablets, single dose on empty stomach 

66-79 2.5 tablets, single dose on empty stomach 

 
Each student child was advised to take the 

tablet/s with a glass of water in the morning after 

waking up from bed and begin taking meal at 
noon.  

Growth of free-living generation of S. stercoralis 

in the autoclaved topsoil in petridish incubated at 

28
0
C. 

Topsoil that contained organic substance was 

taken and put into three different petridishes. 

Each of the petridishes was closed with its own 

lid and labeled 1, 2, and 3. 

 Next, the petridishes with their contents of 

topsoil were autoclaved. 

 The topsoil autoclaved in each of the Petri-

dishes was inoculated with S. stercoralis from 

fresh stools sample obtained from a student 

child, infected with S. stercoralis, before he 

had been given treatment. 

 Excess water was added to the topsoil of all 

the three petridishes and were incubated at 28
0
 

C on the same day. 

 The topsoil of petridish No. 1, 2, and 3 were 

examined, using Baermann funnel apparatus 

technique to check the growth of free-living 

generation of S. stercoralis, after 11, 30, and 
48 days of initial incubation respectively. 

 The worms of the free-living generation of S. 
stercoralis collected from the three petridishes 

of topsoil using Baermann techniquewere 
fixed and preserved in 10% formaldehyde to 

be used for the preparation of permanent 

slides [5].  

Method of Safranin stain preparation : 
I.1. Safranin O stock solution: Dissolve 2.5g 

 safranin O Certistain in 100 ml of 96% 

ethanol. This is a  stock solution. 
   2. For use: 10 ml of stock solution should be di

luted with 90 ml of distilled water [23,24]. 

          OR 
II. 1. Safranin powder……………0.1 g 

     2. Distilled water…………….100 ml 

The safranin powder is dissolved in the 

distilled water measured above. 

Preparation of permanent slides and 

microphotographs :  

In short, the preparation of S. stercoralis 
permanent slides was effectively done by 

applying the following Yetwin mounting 

medium [25].  

Yetwin Mounting Medium: 
i 1. 10% bacto-gelatin, granular, aqueous 

2. Glycerin                                               

3. 1% chromium potassium sulfate 

aqueous (Chromium)                                                   

4. Phenol (carbolic acid), melted 

150.0 ml 

50.0 ml 

100.0 ml 

 

1.0 ml 
 
ii. Gelatin was dissolved in boiling water (i.e., a 

400 ml beaker, into which 10 g of gelatin & 

90 ml of pure water were added, was 

immersed in a volume of boiling water in a 
larger heat-resistant dish) and glycerin was 

added to it. After mixing glycerin and 10% 

gelatin solution, 1% chromium potassium 
sulfate solution and phenol were added to the 

mixture of glycerin and 10% gelatin solution. 

The medium was liquefied in 15 minutes at 

65ºC.  
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iii. Thereafter, the S. stercoralis worms were 

transferred from 10% formaldehyde directly 

into a drop of mounting medium, placed on a 

clean slide. The mounting medium with the 
worms was covered with a cover slip.  

iv. Then, within overnight   the gelatin hardened 

to form a permanent slide of S. stercoralis 
worms.  

From the permanent slides prepared microphoto-

graphs of the larvae and other stages of S. 
stercoralis were taken using a digital camera 

from the fields of vision under suitable objective 

lenses of the compound light microscope.  

 

RESULTS 

The infection rate of S. stercoralis in the 
population of student children of elementary 

schools at Dilla district was 20% in the first 

study project (conducted during 6/12/2006 to 
10/6/2007), but in the second one (done during 

10/9/2008 to 25/6/2009), it went up to 28%. Why 

was that so? That was so, because a larger 
amount of sample size was taken & included, in 

the second study project than in the first one, 

from student children who were living in a 

remote village with poor environmental sanitation 
and covered with diversity of perennial plants, 

shrubs of densely planted coffee together with 

other giant trees where the soil was moist  
and warm, and the majority of student children 

were bare-footed as they used to come from poor 

parent families. As the result of those 

environmental conditions the worm-load of S. 
stercoralis in the population of student children 

was far higher in this particular remote village 

than in any other site school selected for sample 
taking. Due to those environmental and economic  

factors, the infection rate of S. stercoralis  grew  

up to 28% in the second study project.With those
 practical results in mind, the infection rate of  S. 
stercoralis at Dilla district was adjusted to 24%,  

taking the average infection rate of  those  two  

study projects 

(i.e.,
2

%28%20 
= %24 ). 

Several risk factors have been associated with 

human strongyloidiasis, including coinfection 

with HIV (Human Immunodeficiency Virus); 

HTLT-1 (Human T-cell Lymphotropic Virus 
type1) infection; diabetes mellitus; chronic 

alcoholism; asthma; tuberculosis; malnutrition; 

chronic pulmonary disease; leprosy; chronic renal 

failure; impaired bowel motility; immuno-

suppressive therapy for diseases such as 
rheumatic disease, malignancy or cancer, and 

organ transplants; and promiscuous defecation.  

The difference in the infection rate of S. 
stercoralis in children due to the difference in the 

status of environmental sanitation & economic 

income in the families’ residence areas of the 
children was analyzed by the statistic of standard 

deviation. In this case, the larger the standard 

deviation meant the greater the infection rate 

than the mean rate, manifesting at the epidemic 
level.  

This was the statistical evidence for the fact that 

the poor status of environmental sanitation and 
poor economic income in the parent families' 

residence areas of elementary schools children 

had been one of the obvious causes for the 
increase of infection rate in the student children 

with S. stercoralis. This sanitation in the 

residence areas of the children was poor so that 

the pathogenic worm-load in the soil would be 
high and infect the bare-footed student children 

whose parents were poor and could not buy 

shoes for them. 

Both parasitic male and female adults of 

Strongyloides stercoralis including the 

developmental stages had been isolated from 

fresh stools samples of the participant student 
children. 

Growth of free-living generation of S. stercoralis 

in the autoclaved topsoil in petridishes incubated 
at 28ºC, showed the following result. In each of 

the three petridishes that were observed after 11, 

30, and 48 days from the date of initial 
incubation, adults (males & females) and a large 

number of larvae were present. The purpose of 

growing free-living generation to compare the 

morphology of free-living males with that of 
parasitic males. 

Safranin stain is not known at all to stain 

protozoa or any other parasite here before. When 
it was tried to stain the worms of S. stercoralis, 

for the first time, it gave a very good dyeing 

effect. It stained the worms red.  

Tables 1 & 2, and Fig. 2 are given on following 3 

consecutive pages. 
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Table (1): The infection rate with Strougyloides stercoralis and the cure rate of the drug albendazole 

against human stronglyoidiasis, 6/12/2206 to 10/06/2007 

No. of students 

examined 

No. of students positive 

for S. stercoralis 

The drug used 

for treatment 

No. of students cured 

by the treatment 

710 142 (20%) 
#

 Albendazole 138 (97%)
†

 
≠
The percentile quantity in parenthesis adjacent to the value that meant “No. of Students positive for S. 

stercoralis,” represented the infection rate of S. stercoralis in the population of student children 

whereas the one adjacent to the value that meant “No. of Students cured by the treatment,” i.e.,  
†
represented the cure rate of the drug albendazole against human strongyloidiasis found at Dilla 

district. 
Table (2): The increase of infection rate with Strougyloides stercoralis due to the poor status of 

sanitation and economic income 

Infection rate of S. stercoralis in children from 

families of better (sanitation and economic) 

status-residence areas 

Infection rate of S. stercoralis in children 

from families of poor (sanitation and 

economic) status-residence areas 

38% 

11% 

10% 
15% 

12% 

50% 

40% 
20% 

X 1
=12%; S1 =2.2%                         X 2

=37%; S2 =12.5% 

X 1
 or X 2

 stands for a sample mean and S1 or S2 represents the standard deviation of a 

sample. X 1
 and S1 are variables  for the children from families of better status in sanitation and in 

economic income whereas X 2
 and S2 are for those from families of poor status in sanitation & 

in economic income. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (2): Microphotographs of different developmental stages and sexes of Strongyloides 
stercoralis isolated from fresh stools samples.  

(a) parasitic adult male ( stained with Safranin), magn
‡
. X64 ;  

(b) parasitic adult female, magn. X64;  

(c) egg, magn. X640; (d) rhabditiform larva, magn. X640; and  

(e) filariform larva, magn. X320. Pictures (b), (c), (d) and (e) were colored by a Computer Adobe Phot
oshop▪ CS. Each of these five pictures was  transformed  from  its  original  magnified  size to  the  

resolution of 1200 pixels/inch with the quality of 12 (maximum) and large file compatible with A4 

page format . 
‡magn. stands for the term magnification that gives the value of how many times the  actual  size  of  the  

specimen was magnified.  
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DISCUSSION 

The results obtained in this study project can 
be defined as a set of achievement scored by 

way of cross-sectional type of study. Standard 

deviation of infection rate, in student children 

from families of better environmental 
sanitation and economic status, was far 

less (S1 =2.2%) than in those from poor 

environmental sanitation and economic status 
(S2 =12.5%). Larger S2 indicated that the 

observed infection rate went up beyond the 

mean infection rate in the population of 
student children. Student children from 

families of better economic status did live a 

relatively more hygienic mode of life as 

they used to get water supply lines to wash 
their hands, clothes and bodies at their 

homes. Families might be in a better economic 

position by having enough capital to carry out 
their own private business  work in the central 

part of the city with better sanitation that 

would be comfortable to be hygienic and buy 
shoes for their student children that could not 

be afforded and done  by poor families. 

Parents who had educational skill and 

government job were economically self-
sufficient so that they were able to buy shoes 

for their student children, resulting in reduction 

in the infection rate with S. stercoralis. The 
fact that poor environmental sanitation and 

poor economic income did form one of the 

obvious causes for the increase of infection 

rates in the student children was evidenced by 
the statistic of standard deviation and other 

angles.  

When the safranin stain was tried to stain the 
worms of S. stercoralis, for the first time, it 

gave a very good dyeing effect. It stained the 

worms red. Actually, safranin is well known 
as the secondary stain (counter stain) applied 

to the fixed preparations of bacteria. If the 

bacteria are decolorized with alcohol, they 

will take up the safranin and appear red 
(gram-negative). If the bacterial cells are not 

decolorized , the safranin will have no effect 

on the already stained preparation, and the 
bacteria will remain blue or purple (gram-

positive) [23, 24].     

The student children who were positive for S. 
stercoralis infection were not revealing or not 

manifesting affectedness with the disease, 

being active in their daily lives like other 

student children who were without 

strongyloidiasis. On the other hand, the larvae 

of S. stercoralis, recovered from fresh stools 

samples of those infected student children, 

were practically observed moving actively 
in the fields of vision under the objectives of 

compound light microscopes. With this truth in 

mind, the student children who were positive 
for S. stercoralis infection and did not 

manifest affectedness with strongyloidiasis 

should be immunocompetent. In these 
infected children, adults and larvae of the 

parasite were confined to the digestive tract in 

which case the children were symptomless 

and the S. stercoralis infection they had was 
asymptomatic intestinal strongyloidiasis. In 

other words, it is neither at the 

“gastropulmonary strongyloidiasis” nor 
“disseminated strongyloidiasis” stage in these 

infected participant student children. 

Here it could be understood that the parasite 
was silently hiding in the intestine of each of 

the infected student children to develop to the 

lethal conditions of strongyloidiasis whenever 

the immunity of the student child was broken 
down (weakened) by some risk factors. Such 

a hidden pathogenic parasite was  found  out 

from  where it was hiding  by   carefully  
employing  standard  diagnostic  procedures  

such  as  Baermann  technique and  displayed  

with  all  its  developmental stages and 

sexes. Hence, the parasitic males of S. 
stercoralis are present together with their 

parasitic females in the bodies of human hosts 

and this verified evidence is a spectacularly 
targetful answer to the major question and 

objective of this study.         

Some authors had generalized that 
parthenogenesis and protandrogony (i.e., 

hermaphroditism) were the methods of 

reproduction for S. stercoralis in human hosts 

as the parasitic males did not exist in human 
body [6]. S. stercoralis in humans are 

parthenogenetic and can produce offspring 

without being fertilized by the male. But the 
fact that parasitic males do exist can be 

demonstrated in experimentally infected dogs 

[5]. In other words, this group of thought 
stated that the adult female S. stercoralis is 

parthenogenetic & hermaphroditic in the 

mechanism of reproduction. No adult male S. 
stercoralis is known to exist, the adult female 
is considered as being parthenogenetic [26]. 

Another division of thought had concluded 

that asexual reproduction was the method for 
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the parasitic females of S. stercoralis to 

reproduce in human hosts for the very reason 

that parasitic males did not exist in the body 

of humans [8]. However, let us take that both 
parthenogenesis and asexual reproduction 

have the same meaning for the method of 

reproduction. Is there any evidence to 
generalize that adult female S. stercoralis is 

parthenogenetic and hermaphroditic? Each of 

these groups of thought did not have any trace 
of substantiated and persuasive scientific 

proof to be accepted in science. This was so 

because many parasitic males of S. 
stercoralis with spicules everted out of their 
spicule pouches were practically observed in 

fresh stools samples of participant student 

children. The presence of many parasitic 
males of S. stercoralis with everted spicules 

in fresh stools samples together with parasitic 

females was a very strong evidence for the 
fact that there was copulation & fertilization.  

Everted spicules of males are seen only at 

times of mating.  

CONCLUSION 

 The result of this study had identified the 

concepts of both parthenogenesis/asexual 

reproduction and protandrogony, in the 
parasitic generation of S. stercoralis, to be 

unscientific conclusions. The reports 

without adequate assessment and 
evidences, on the reproduction of S. 
stercoralis in the parasitic generation in 

human hosts that had been reacted to by 

this paper could not be denied because they 
were reported straight forward by authors 

in modern textbooks, journals, and on the 

internet. Due to those reports, in all 
modern human parasitology textbooks, 

journal, and on the internet, the males of S. 
stercoralis had been excluded (omitted) 
from the life cycle of its parasitic 

generation in human hosts. It was possible 

for copulation to take place between the 

parasitic males and females to result in 
fertilization in the lumen of the human 

host's gut and then the fertilized parasitic 

female could burrow into the intestinal 
mucosa to lay eggs that would hatch soon. 

It is just like a domestic cock and a hen 

where it is the hen which goes to a nest 
after mating to lay and incubate eggs and 

not the cock. 

 Applying efficient preventive measures 

and devising effective treatment under 

clinical supervision against a pathogenic 

parasite depend on deep and detailed 

understanding about the biology and life 
cycle of the parasite.  

 The term curved tail was used by 

authors for the posterior body part of males 

that belong  to free living  generation  
found  in soil [4]. The  term  was  not  

inclusive  and  unfit  to  define  the  actual 

 taxonomic morphology of both free-living  
and  parasitic  males of  S. stercoralis. 

The degree (extent) of being curved in the  

posterior body part of  male S. stercoralis 

is greatly variable among the male  worms  
of both  free-living  and  parasitic  ones in 

a similar way in extent. The morphology  

of  both parasitic and free living males is 
the  same. This  was  verified  by  growing  

free-living males in autoclaved topsoil that 

was inoculated  with  fresh  stools  sample 
obtained  from  an  infected  child  before  

giving  him  treatment  and  incubated  at 

28ºC. When the morphology, including the 

variation in the degree of curvature or 
coiling of the posterior body part, of these 

free-living males was compared with that 

of parasitic males, it was found to be 
similar in both free living and parasitic 

ones. Therefore, the term  practically 

ascertained  to be correct to differentiate 

both the parasitic and free-living males 
from their respective females of S. 
 stercoralis was a ventrally “curved or 
coiled posterior body part” in the males of 
this very parasite whereas that of the 

females was straight. 

 In the life cycle of parasitic generation of 

S. stercoralis both parasitic male & female 
must be included just like the free-living 

male & female in their life cycle. 

 This article is a realistic response to a 

chronic global problem that has remained 

unsolved for generations of man until now 
and needs world-wide attention of human 

parasitologists. 
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Background and study aim: Choledo-

cholithiasis due to common bile duct (CBD) 

stones is a critical condition in children. 

The aim of this study was to evaluate the 

efficacy and safety of endoscopic retrograde 

cholangiopancreatography (ERCP) in 

management of CBD stones in children. 

Patients and methods: Twenty five children 

suffering from obstructive jaundice were 
diagnosed and selected after completion of 

full laboratory and radiological investigations 

in the period from June 2010 till December 

2013 and were admitted to the Surgery 

Department Zagazig University Hospitals, 

Egypt. Patients were classified into 2 age 

groups below and above 6 years to decide 

the diameter of ERCP scope and the stents 

used in the procedure. Group A; 0-6 years 

were 12 patients and Group B; 6-15 years 

were 13 patients.   
Results: ERCP was adequate in helping 

to predict biliary ductal stones and removal 

of them in all patients with no reported 

diagnostic or therapeutic failure. The stent 

placement was indicated in 21 of the 25 

(84%) children, the other 4 children (16%) 

just sludge was cleared using basket forceps 

without the need for stent insertion. Two 

to three weeks later laparoscopic chole-

cystectomy was successfully performed to 

all indicated children with removal of the 
stent after 2 to 3 weeks. There rate of 

ERCP complications was 12% (3 cases), 

one case reported mild pancreatitis and 2 

cases reported mild cholagnitis. 

Conclusion: The encouraging results of 

this study with very minimal insignificant 

complications of ERCP (safety) and good 

results of ERCP in treatment of CBD stones 

in children (efficacy) recommend that 

children with choledocholithiasis due to 

CBD stone or sludge should be treated by 
endoscopic CBD stone or sludge removal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Although still rare pediatric calcular 

obstructive jaundice appears to have 

been on the rise since the early 1970s 
[1]. The causes of this increase are 

multifactorial and include an improved 

ability to detect gallstones as well as 
an actual increased incidence [1,2]. 

Endoscopic retrograde cholangio-

pancreatoraphy (ERCP) use in children, 

has been limited by technical difficulties, 
low incidence of pancreaticobiliary 

diseases and lack of knowledge of 

ERCP by pediatric surgeons and 
pediatricians [3]. ERCP provides a 

good definition of the extrahepatic 

and intrahepatic bile ducts, its most 

important role is to define usual 

extrahepatic biliary obstruction and in 

the diagnosis of sclerosing cholangitis. It 
also has a role in detecting stones in 

the CBD. It is also useful in the 

diagnosis of bile duct patency and 
thus excluding atresia in cholestatic 

infants [4]. Therapeutic ERCP reduces 

the need for surgery and preoperative 
ERCP provides surgeons with a 

“Road map” when surgery is required. 

Success in neonates has also been 

reported [5]. The aim of this study 
was to evaluate the efficacy and safety 

of ERCP in management of CBD 

stones in children. 
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PATIENTS AND METHODS 

This study was conducted between June 2010 
and December 2013 at the endoscopy unit, Surgery 

Department Zagazig University Hospitals, Egypt, 

and included 25 children with cholestasis due to 

CBD stones. Patients were referred by the out 
patient clinic of Pediatric Gastroenterology unit 

and General Surgery Department Zagazig 

University Hospitals, they were 11 females and 
14 males. Patients were classified into 2 groups 

according to the age below and above 6 years to 

decide the diameter of ERCP scope and the 
stents used. Group (A) 0-6 years; were 12 

patients, Group (B) above 6 to 15years; were 13 

patients (Table 1). All of them had been 

diagnosed to have cholestasis due to CBD stones 
and diagnosis was based on clinical, biochemical 

and ultrasonic evidence. Their medical records 

were reviewed and the following information 
were obtained: age, sex, clinical presentation, 

investigations and abdominal ultrasound results. 

All the 25 children were subjected to ERCP 
(using Pentax 402 ED3485T or Olympus JIF T20 

side viewing duodenoscope) under general 

anesthesia in the operative room using the C-arm 

(TCA4PLUS) for biliary visulitzation. Of them 23 
children were proposed for elective laparoscopic 

cholecystectomy (LC) within two to three weeks 

after ERCP. Two to three weeks after LC stent 

removal under deep sedation (midazolam, 

ketamine and fentanyl) in the operative room 
was performed. A detailed informed written 

consent was obtained from the parents or 

guardian of all children. This study was approved 
by our Institutional Review Board. 

Statistical Analysis: 

Analysis of the data was carried out using the 
SPSS (version 12, Chicago, Illinois, USA) software. 

Data were expressed as number, percentage and 

mean ± standard deviation. Comparison between 

the mean values was performed using the 
Student’s t-test. P values lower than 0.05 was 

considered statistically significant. 

 

RESULTS 

The study included 25 pediatric patients with age 

ranged from 2.3 to 13 years (mean age of 6.76 ± 
3.9 years). There was no statistical significance 

between both groups regarding the age and sex 

(Table 1). All patients presented with manifestations 
of cholestasis including jaundice, dark urine and 

pale stools associated with abdominal colic and 

fever up to 39C  (Table 2). 

 

 

Table (1): Age groups in relation to sex distribution of the studied cases 

Sex 

Age groups 

Group A 

(n = 12) 

Group B 

(n = 13) 
Total 

No % No % No % 

Male 7 28 7 28 14 56 

Female 5 20 6 24 11 44 

Total 12 48 13 52 25 100 

P value = 0.22 (NS) 

 

 

 
Table (2): Presenting symptoms among the studied cases 

 No % 

Abdominal colic 25 100 

Vomiting and fever 25 100 

Color of urine (dark) 25 100 

Color of stool (pale) 25 100 

Jaundice 25 100 
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Regarding the ultrasound findings (Table 3), 18 

patients (72%) with calcular obstructive jaundice 

[11 in group B and 7 in group A]. In six patients 

(24%) ultrasound diagnosed as obstructive jaundice 
due to thick bile (Inspissated bile syndrome, 

Mucovicidosis)  [2 in group B  and 4 in group A]. 

Dilated intrahepatic biliary radicles (IHBR) reported 

in 7 patients (28%), [3 patients in group A, 4 patients 

in group B]. One patient in group A (4%) had in 

addition parasitic worm (Fasciola) obstructing 
the CBD. 

 

 

Table (3): Interpretation of the main ultrasound findings in the studied cases 

Item 
Age group Total 

(n = 25) Group A Group B 

CBD stones (Choledocholithiasis) 7 11 18 

Obstructive jaundice by thick bile 4 2 6 

Dilated IHBR 3 4 7 

Obstructive jaundice by worm 1 -  

P value 0.01 (S)  

 

 

The final diagnosis in relation to the sex showed 

that there was statistical significance between 
males and females regarding the CBD stones and 

the inspissated bile syndrome, one male child in 

group A was diagnosed as obstructive jaundice 
by parasitic worm (Table 4). 

 

Table (4): Final diagnosis of different age groups in relation to sex distribution of studied cases 

Sex Final diagnosis 

Age groups 

Total Group A 

(n = 12) 

Group B 

(n = 13) 

Female 

(n = 11) 

Calcular obstructive jaundice 4 5 9 

Inspissated bile syndrome 1 1 2 

Obstructive jaundice with worm 0 0 0 

P value 0.002 (S)  

Male 

(n = 14) 

Calcular obstructive jaundice 4 6 10 

Inspissated bile syndrome 2 1 3 

Obstructive jaundice with worm 1 0 1 

P value 0.045 (S)  

 

  

The CBD cannulation was successful in all patients 

(100%). Diagnostic ERCP for cholestasis of obscure 
etiology was performed in a total of 8 patients 

(32%), 4 patients in group A (33.3%) and 4 patients 

in group B (33.3%), while therapeutic ERCP was 

done in 17 patients (68%) [8 patients in group A 
(32%), 9 patients in group B (36%)] (Table 5). 

 

 
Table (5): Type of ERCP performed in different age groups of the cases 

Item 

Age group 
Total 

Group A Group B 

No % No % No % 

Diagnostic for Cholestasis of obscure etiology  4  4  8 32 

Therapeutic in Cholestasis of known etiology 8  9  17 68 

Total 12  13  25 100 
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Findings during  ERCP in the studied patients are 

shown in Table 6. CBD stones were found in 19 

child, while biliary parasite (Fasciola) was 

extracted in one male child in group A. Six cases 

were diagnosed with mucovicidosis. 

 

Table (6): ERCP diagnosis in the studied patients 

Item 

Age group 
Total 

Group A Group B 

No No No % 

Calcular obstructive jaundice 7 11 18 72 

Mucoviscidosis 4 2 6 24 

Obstructive jaundice with worm 1 0 1 4 

Failed 0 0 0 0 

Dilated IHBR 2 7   

P value < 0.001 (HS) 

 

As regard the different ERCP procedures done in 

the two age groups of the studied patients. Clearance 

of bile ducts from stones (Figure1 and 2) or  

worm or thick bile  using basket  forceps and/or 

the extraction balloon done in all patients(100%). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1): Cholangiography showing multiple filling defects (stones) 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

Figure (2): Stone clearance using the extraction balloon 
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Endoscopic sphincterotomy (ES) was performed 

in all patients (Figure 3). Placement of internal 

biliary prosthesis (stent) was done (Figure 4) in 

21 patients (84%) [11 patients in group B and 10 

patients in group A] (Table 7). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (3): Sphincterotomy of the papilla 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

Figure (4): Plastic stent in the common bile duct 

 

 

 

Table (7): Therapeutic ERCP procedures done in the studied patients 

ERCP procedures 
Age group 

Total 
Group A Group B 

Endoscopic sphincterectomy (ES) 12 13 25 

Clearance of bile duct using basket forceps and/or balloon 3 2 5 

Stent 10 11 21 
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A total of 17 cases diagnosed with choledo-

cholithiasis were referred to surgical management 

by laparoscopic cholecystectomy. The one case 

diagnosed as parasitic worm (Fasciola) 
improved following ERCP and was treated 

medically. The cases diagnosed with 

Mucovicidosis improved following ERCP 

clearance of the duct and was treated medically 

(Table 8). 

 

Table (8): Outcome in the age group of studied patients 

Outcome Group A Group B Total 

Laparoscopic cholecystectomy then stent removal later on 8 9 17 

Stent removal followed by medical treatment 2 2 4 

Improved with medical treatment as no stent 2 2 4 

 

The rate of ERCP complications encountered in 

both groups was 12% (3/25). One case had 

cholangitis following ERCP in group A and one 

case developed pancreatitis in each group. All 

cases were treated medically and there was no 

mortality (Table 9). 

 

Table (9): Complications of ERCP in the studied children 

Item 

Age group 

Total Group A 

(n = 12) 

Group B 

(n = 13) 

No % No % No % 

Biliary pancreatitis 0 0 1 4 1  

Cholangitis 1 4 1 4 2  

Death 0 0 0 0 0 0 

Total 1  2  3  

 

 

DISCUSSION 

Endoscopic retrograde cholangiopancreatography is 

not as widely used in children as in adults and is 

performed in few specialized centers.
 
ERCP is an 

effectual and safe therapeutic procedure in 
children and adolescents of different ages in a 

variety of pancreatobiliary disorders [6]. A major 

advantage of ERCP is that it offers the opportunity 
to perform endoscopic examination. The cause of 

the patient’s symptoms may be evident on 

visualization of the papilla of Vater itself. It is 
reported that ERCP is an established modality for 

the diagnosis and treatment of pancreatobiliary 

diseases in adults. Repeated experience with 

diagnostic and therapeutic ERCP in pediatric 
patients is limited due to the relatively low 

incidence of pancreatobiliary diseases, limitations 

in the size of duodenoscopes, the need for 
general anesthesia and the lack of highly trained 

and experienced endoscopists familiar with these 

special procedures in pediatric patients. 

With the refinement of technique and improvement 

of endoscope design, excellent results have been 

reported in the pediatric population especially the 

management of biliary diseases (biliary 

sphincterotomy to facilitate drainage or stone 

extraction, stent placement or stricture dilatation) 
[7]. The incidence of gallstones in children increased 

in the last years due to both the regular use of the 

noninvasive detection technique (ultrasonography) 
and actual increased incidence. ERCP has become 

a validated diagnostic and therapeutic modality 

in children with choledocholithiasis, these 
patients were treated successfully by endoscopic 

sphincterotomy and stone removal [8-11]. 

Our study included 25 patients with clinical, 

laboratory and ultrasound evidence of cholestasis, 
with calcular biliary obstruction and all had 

strong suspicion of stone common bile duct. There 

was no statistical significance when comparing 
the age groups with the sex of the studied 

patients. Coinciding with the findings of others 

in their studies the most common presenting 

symptoms in all patients was abdominal colic, 
vomiting, fever and triad of jaundice, dark urine 

and pale stools (100%) [6]. Also On clinical 

examination we noticed that jaundice was the 
commonest finding in the studied group (100%). 
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Enlarged liver and/or spleen were found in all 

age groups. These findings were supported by 

ultrasonographic examination of the abdomen 

[7]. 

The different indications for ERCP examination 

in our study were, confirming the diagnosis of 

other imaging procedures and temporary relief of 
obstruction until definitive management was 

amenable while the most common indications for 

ERCP in Western children are choledocholithiasis 
and pancreatitis [8,12]. Indications differ in 

Asian countries [11,13,14]. For example, in Saudi 

Arabia the most common indication was 

choledocholithiasis in patients with sickle-cell 
anemia [11], whereas indication in Japan and 

India was mostly cholodecal cyst
 
[13-16]. As 

others demonstrated in recent studies that  ERCP 
was an important diagnostic modality in infants 

and children of all ages  with cholestasis offering 

valuable detailed information on the biliary and 
pancreatic ductal system and that it has the 

advantage over MRCP and CT in offering 

diagnostic as well as therapeutic capabilities with 

very minimal insignificant complications [6,13, 
14,17-19].  

The overall success rate in cannulation of the 

common bile duct and pancreatic duct was 100% 
in our study. The higher success rate reported in 

our study was slightly different than rates reported 

by many authors [6,12,18,20,21], and this can be 

explained by the fact that the youngest child in 
our study was older than 2 years and also the 

small number of cases in our study is another 

factor. The stent placement was indicated in 21 
of 25 (84%) child; the other 4 children (16%) 

just sludges were cleared using basket forceps 

without the need for stent insertion.  Two to three 
weeks later laparoscopic cholecystectomy was 

successfully performed to all indicated children 

with removal of the stent after 2 to three weeks. 

As reported in other studies, Endoscopic 
sphincterotomy (ES) and basket extraction of 

living Fasciola worm from the CBD was performed 

successfully and without complications in one 
patient and the children  then treated medically 

[20,21].  

In conclusion, the encouraging results of this 
study with very minimal insignificant complications 

of ERCP (safety) and good results of ERCP in 

treatment of CBD stones in children (efficacy) 

recommend that children with choledocholithiasis 
due to CBD stone or sludges as (thick bile or 

worms) should be treated by endoscopic CBD 

stone or sludges removal to prevent the potential 

complications of choledocholithiasis which lead 

to major risks, discomfort, and repeated 

hospitalization. 
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Background and study aim: There is no 

information established about the 

diversity of human intestinal parasites at 

Dilla Town & its peripheral villages. The 

existence of various species of intestinal 

parasites in tropical and subtropical 

regions with moist and warm climate is 

expected to be high. Dilla Town and its 
peripheral villages is found in the tropics. 

The objective of this study was to 

establish a statistically verified status 

about the diversity of human pathogenic 

intestinal parasites at Dilla Town and its 

peripheral villages. 

Patients and methods: Stools samples of 

710 student children were collected in 

0.85% saline solution from elementary 

schools and observed under microscope in 

the laboratory of parasitology. 

Microphoto-graphs of the diagnostic 
stages of the parasites found were taken 

with a digital camera from the fields of 

vision of the microscope. 

Results: Out of 710 student children 

examined 257,225,200,170,107,61,40,9,8, 

8 and 4 were positive, the corresponding 

infection rates being 36%, 32%, 28%, 

24%, 15%, 9%, 6%, 1%, 1%, 1%, and 

0.6% of Ascaris lumbricoides, Entameba 
histolytica, Giardia lamblia, 
Strongyloides stercoralis, Trichuris 
trichiura, Hookworms, Schistosoma 
mansoni,Taenia saginata,Enterobius verm
icularis,Hymenolepis nana, and Fasciola  
hepatica respectively. The infected children 

were given curative treatment.   

Conclusion: Preventive measures against 

parasitic infections must be implemented 

by focusing on: 

 Blocking transmission of infective 

stages,  

 Delivering public health education,  

 Providing the public with clean water 

supply for domestic use & drinking,   

 Improving personal hygiene and 

environmental sanitation, and  

 Identifying and treating infected 

individuals to prevent the spread of 

infections.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Intestinal parasitic infections represent 

one of the most important infections 

that cause the global health problem 

of humans [1-4]. The sources of parasitic 
infections for man are poor personal 

hygiene, poor sanitation of the 

environment such as contamination of 
soil and water supplies with human 

excrement, wrong methods of sewage 

disposal, the parasites that adhere to 
edible vegetables and fruits, fingers, 

utensils, door handles, money, dust, 

flies that rest on food materials, reservoir 

hosts, and contaminated fingernails. It 
had been demonstrated that in the 

rural area of  Cote d’Ivoire   two children 

 

 

were found infected with several 
intestinal parasites at the same time 

where one of them was infected with 

8 and the other child had been 
harboring 10 different intestinal parasite 

species [5-9]. Gastrointestinal parasites 

of man persist to exist, causing 

morbidity and mortality in less 
developed tropical countries of the 

world. Parasitic infections are enhanced 

by poor personal hygiene, ignorance, 
poverty, poor environmental sanitation, 

and by warm and moist climatic 

conditions [10-13]. The infective 
filariform larvae and cercariae have 

the ability to pierce intact human skin 

and get into the blood stream [14].  
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PATIENTS AND METHODS 

Student children of 8 different elementary schools 
at Dilla Town  and  its  peripheral  villages were 

the sites of sample taking. The specific study 

sites included: -Walame Don Bosco, Meskele 

Eyesus, Mekane Yesus, Dawit, Kofe, Dilla, 
Chichu, and Haroresa Elementary Schools. The 

total sample size of 710 student children was 

decided to be examined for the suspected 
intestinal parasites of man. The samples taken 

from student children of the schools cited above 

were fresh stools. The task of this survey with a 
high response rate was executed by way of 

randomized diagnostic tests. Collection of stools 

samples and documenting related information 

from the schools had been carried out repeatedly 
in 3 different durations from: 
 6/12/2006 to 10/6/2007,  

 10/9/2008 to 25/6/2009, and 

 4/11/2011 to 25/6/2012.  

However, the deliberate follow up to be certain 
about the prevalence and persistence of the 

intestinal parasites of man at Dilla Town and its 

peripheral villages, was performed by taking 
fresh stools samples of ten students from each of 

the eight different elementary schools once every 

year from 2000 up to towards the beginning of 

2014. 

The statistics selected, being relevant to interpret 

and analyse the results of this study project 

were:- histogram and correlation coefficient. The 
fresh stools sample of each student child was 

examined with a compound light microscope at 

three stages: 
 Direct wet mount, 

 Concentration technique, and  

 Permanent stained preparation. 

Procedure    

Direct wet mount: 

 About 2.5 ml of fresh stools sample was taken 

in a small vial from each student of the schools 
selected. Immediately after that, 0.85% NaCl 

solution in distilled water and warmed to 37ºC 

was added to each vial of fresh stools sample 
taken. Then, 1 drop of 0.85% warm (37ºC) 

aqueous NaCl (saline solution) was placed on a 

clean slide.  

 Following that, about 1 drop of the stools 

specimen (from that of any single student) was 
added to the slide and mixed with the drop of 

NaCl solution.  

 The saline wet mount was covered with a 

cover slip and examined under a suitable 

objective lens. This procedure of using warm 

saline solution was to allow     determining the 

motility and gross morphology of tropho-

zoites [11,15]. In the mean     time, care was 
taken not to allow the sample on the slide to 

dry or cool; otherwise, the motility of  

trophozoites could have ceased. The stools 
specimen of any particular student child  who  

was positive for the suspected parasites was 

preserved in 5% formalin (for protozoans) or 
in10% formalin (for nonprotozoan parasites) to 

be used in the stages of  Concentration Technique 

and Examination of Permanent Stained 

Preparation. The stools specimen of each 
student child was prepared, observed, and 

preserved exactly in this way.  

Concentration technique: 

 Involved concentrating the number of the 

diagnostic stages of the suspected parasites, 

primarily of cysts, eggs or larvae in the stool 

specimen that was collected and preserved in 
5% or 10% formalin. These concentrated and 

preserved specimens were part of the complete 

examination and allowed the detection of small 

numbers of the parasites that could have been 
difficult. In order to concentrate the number of 

the diagnostic stages of the parasites, diethyl-

ether had been mixed with the suspension of the 
stool sample. Then, the speed and concentration 

time were set at 1000 rpm for 2 minutes.  

 Next, the parasites particularly the cysts, eggs, 

or larvae were expected to sediment at the 

bottom of the centrifuge tube and the floating 
stools debris was discarded.  

Examination of permanent stained 

preparations:  

 Detection and identification of intestinal 

protozoan and helminth parasites preserved in 

5% or 10% formalin respectively would 

depend on the examination of a permanently 
stained smears under the oil immersion 

objective lens.  

 These stained slides would provide a permanent 

record of the suspected intestinal parasites of 

man.  

 The identifications in the stages (steps) of 

Direct Wet Mount and Concentration Technique 

would be tentative until confirmed by the 

permanent stained slide.  

 The staining was with Safranin.  

 About 3 drops of Safranin solution was added 

to the stools specimen suspension preserved in 
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formalin in a bottle of about 50 ml and waited 

for about 6 hours to get the diagnostic stages of 

the parasites stained [16,17].   

 A drop of Yetwin Mounting Medium melted at 

65
0
 C was placed on a clean slide, then on this 

drop of mounting medium, a drop of the stools 

specimen preserved in formalin and stained 

with Safranin was added and mixed well with 
the tip of a needle [18]. Next, the specimen 

was covered with a coverslip and left on a table 

for about 24 hours to let the mounting medium 
solidify and harden.     

 Thereafter, the specimen in the hardened 

mounting medium was examined under the oil 

immersion objective lens to check the presence 

of the suspected intestinal parasites of man. 

Additional methods:   

 Baermann apparatus technique was employed 

for the diagnostic tests of S. stercoralis 

[19,20]. Here, the Low or Middle Power 
objective lens was used in observing under the 

compound light microscope.  

 The suspensions of stools samples were made 

more diluted and thinner for the diagnostic 
examination of protozoan parasites than for 

those of helminths. In this case, High Power 

objective lens was used in observing under the 

compound light microscope.  

 In all methods of this paper, from all fields of 

vision (i.e., low power-oil immersion) of the 

microscope, microphotographs of the parasites 

diagnosed were taken using a digital camera and 
transferred to a computer for further processing.   

Treatment:  

 Prescriptions and clinical supervision in the 

treatment of infected student children had been 
performed by an authorized medical doctor 

(i.e., Dr. Corazon B. JACA, FMA).   

 Student children of 9 years and above in age 

were provided with and advised to take 

metronidazole 250 mg 1 capsule 3 times, i.e., 
after breakfast, lunch, and dinner daily for 7 

consecutive days against E. histolytica or /and 

G. lamblia infections. On the other hand, 
student children of 8 years & below in age 

were provided with and advised to take 

metronidazole oral suspension 5 ml (equivalent 

to metronidazole  250 mg 1 capsule) 3 times, 
i.e., 5 ml after each of the three meals, daily for 

7 consecutive days against E. histolytica or/ 

and G. lamblia infections. 
 

 Albendazole 400 mg 1 tablet single dose on 

empty stomach was prescribed against infections 

with intestinal parasitic helminths excluding S. 
stercoralis. 

 Student children infected with S. stercoralis 

were given and advised to take albendazole 400 
mg 1 tablet once immediately before going to bed 

for night sleep daily for 3 consecutive days.  

 

RESULTS 

The list of the most important diagnostic stages 

of intestinal parasites represented the actual 

parasitic protozoan and helminth species that 
were experimentally observed and recorded. This 

was done by way of randomized diagnostic tests. 

Out of 710 student children examined, the exact 
numbers of infected ones and the corresponding 

infection rates with each specific species of the 

pathogenic intestinal parasites was directly 

recorded. The analysis by the statistic of 
correlation coefficient had proved that the 

relation among the intestinal parasites 

investigated, due to various factors, in this study 
was very strong. The relation was nearly a perfect 

correlation, i. e.,  1. In this particular study the 

computed value of correlation coefficient was 
almost a perfect positive correlation (+1), 

because it was 0.99984, whereas the tabulated 

critical values are 0.754 & 0.874 at  = 0.05, 

and  = 0.01 levels of significance respectively 

for 5 degrees of freedom. The unprocessed raw 

data in the form of variables “X” and “Y” for 

Fig. 2 was that of Table 1.  

Meaningfulness of applying the statistic of 
correlation can be imparted by citing several 

pairs or sets of paired variables that are 

appropriate to be explained using correlation 
coefficient as follows:  

 educational qualification and salary, = stands 

for one pair of variables. 

 money in the bank and interest,  

 family size and weekly expenditures,  

 property owned and taxes paid,  

 hours of study and grades obtained,  

 the time it takes a body to fall and the distance 

it falls,  

 the price of steel and the quantity of it sold,  

 married males and their incomes,  

 carrot lengths and their maximum diameters,  

 average industrial stocks and money supply, 

etc. 
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The paired variables used in the statistic of 
correlation coefficient employed in this paper 

were: 

 The number of students positive for A. 
lumbricoides and the infection rate of A. 
lumbricoides, 

 The number of students positive for E. 
histolytica and the infection rate of E. 
histolytica,  

 The number of students positive for G. lamblia 

and the infection rate of G. lamblia, 

 The number of students positive for S. 
stercoralis and the infection rate of S. 
stercoralis, 

 The number of students positive for T. 
trichiura and the infection rate of T. trichiura, 

 The number of students positive for 

hookworms and the infection rate of 

hookworms, 

 The number of students positive for S. mansoni 
and the infection rate of S. mansoni. 

What were measured in the correlation 

coefficient were the relationship among the 

paired variables of the parasites and not the 

relationship of the number of infected students 
and the quantity of percentages. Each of the 

seven parasites produced only one pair. For 

example, the pair produced by G. lamblia 
consisted of the variables 200 and 28%. 

 

 

 

 

 

 

 

The percentile infection rate of each species of 

the intestinal parasites in the population of 
student children, were depicted in the statistic of 

histogram for impartive and practically 

meaningful impression. 

 

 

 

 

 

 

 

 

Figure (1): The list of of the most important diagnostic stages of intestinal parasites isolated from fresh stools 

samples of children at Dilla Town and its peripheral villages.  

(a) Ascaris lumbricoides egg, magn†. X640; (b) Entameba histolytica cyst, magn. X640; (c) Giardia lamblia 
cyst, magn. X1600; (d) Strongyloides stercoralis rhabditiform larva, magn. X640; (e) Trichuris trichiura egg, 

magn. X640; (f) Hookworm egg, magn. X640; (g) Schistosoma mansoni egg, mag. X640.  

Each of these seven pictures was colored using a computer Adobe Photoshop 

▪CS and transformed from its original magnified size to the resolution of 1200 pixels/inch with the quality of 12 

(maximum) and large file compatible with A4 page format.  

†magn. Stands for the term magnification that gives the size of an image and serves to explain how many times 

the actual size of the specimen was magnified to get that particular size of the image. 
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Table (1): The list of human intestinal parasites isolated from fresh stools samples of children at Dilla Town and 

its peripheral villages. 

The parasites found, 

as a sample size n 

No. of student children positive for 

the parasite out of 710 students 

examined, as a variable X 

Infection rate in 

percentage, as a 

variable Y 

1. Ascaris lumbricoides 

2. Entameba histolytica 
3. Giardia lamblia 

4. Strongyloides stercoralis 

5. Trichuris trichiura  
6. Hookworms  

7. Schistosoma mansoni 

257 

225 
200 

170 

107 
61 

40 

36% 

32% 
28% 

24% 

15% 
9% 

6% 

 

 

 

 

 

 

 

 

 

 

 

Figure (2): Correlation coefficient, r≠
, depicting the same environment of Dilla Town and its 

peripheral villages being favorable for the variety of human intestinal parasites.  
≠ represents or stands as a symbol for the term “correlation coefficient”. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure (3): The Statistic of Histogram, demonstrating the list of different species of the intestinal parasites 

isolated from fresh stools samples of student children and the percentile infection rate in the children with each 

of these parasitic species. 
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DISCUSSION 

The calculated correlation coefficient, or ”r” 
value was greater than the critical values at  both 

 = 0.05 and  = 0.01 levels of significance. 

Thus, the computed value was significant and 

demonstrated a very strong evidence for the fact 

that the same environment, i.e., Dilla Town & its 

peripheral villages was favorable for the variety 
of human intestinal parasites mentioned above as 

the climate of this very region is warm and 

moist. That was so because the computed value 
of r was 0.99984, being almost +1, or nearly a 

perfect positive correlation. The other major 

factors observed, by the researcher of this study 
project, to be responsible for the very strong 

correlation among the different species of 

intestinal parasites recorded include:- poor 

environmental sanitation, poor personal hygiene 
of the target children, lack of clean water for 

domestic use or drinking, and several poverty 

related problems. Multiple infections as many as 
5 different species of pathogenic intestinal 

parasites were practically observed harbored in a 

single individual child.  

The list of the most important diagnostic stages 

of intestinal parasites represents the first hand 

and pure identifying original data to be 

interpreted and analyzed. The set of data in Fig. 
1 was a substantiated evidence for the existence 

of various species of intestinal parasites and 

multiple infections in the population of student 
children participated in this study project.  

The data of Table 1 was an excellent set as an 

unprocessed raw data for statistical analysis and 

interpretation in Figs. 2 and 3. In brief, Table 1 
was a complete statistical set to meet the need of 

a scholar reader about the planned study executed. 

The infection rates in percentage with each 
specific species of intestinal parasites in 

the population of student children was 

imperatively devised and forwarded in the 
statistic of histogram.  

In 710 student children examined the number of 

species of the intestinal parasites were 11; 

however, four of them were scanty in frequency 
and not in the rate that can be a threat for the  

health of human population of the area. The four 

species of intestinal parasites that had been 
observed to be rare in prevalence were Taenia 
saginata, Enterobius vermicularis, Hymenolepis 
nana, and Fasciola hepatica with the 
corresponding infection rates of 1%, 1%, 1%, 

and 0.6% respectively. These four species of 

parasites were not included in the statistical 

analyses of Table 1 and Figs.1-3, because they 

were with negligible frequency in prevalence 
compared to the other 7 species of parasites. 

CONCLUSION 

In conclusion, the major preventive measures 

against parasitic infections in humans in the area 

where the research work has been executed must 
be by focusing on:  

 Blocking transmission of infective stages, 

 Delivering public health education,  

 Providing the public with clean water supply 

for domestic use and drinking,  

 Improving personal hygiene and environmental 

sanitation, and  

 Identifying and treating infected individuals to 

prevent the spread of infections. 
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Background and study aim: Ulcerative 

colitis (UC) and Crohn's disease (CD) are 

the common forms of inflammatory 

bowel disease (IBD). The etiology and 

pathogenesis are not fully understood yet. 

Many studies have been focused on 

adipokines in the pathogenesis of IBD. 

IBD is associated with alteration in fat 

distribution and development of white 

adipose tissue (WAT) hypertrophy in the 

mesentery. Most of adepokines are 

formed in WAT or in immune cells play 
an important role in IBD manifestations. 

The aim of this study was to evaluate the 

levels of resistin and visfatin in IBD 

patients before and after treatment. 

Patients and Methods: 40 patients with 

IBD (15 patients with CD and 25 patients 

with UC) attended to Tropical Medicine 

and Internal Medicine Departments; 

Zagazig University Hospitals from March 

2012 till December 2013 were included in 

this study. Serum levels of resistin and 

visfatin were measured before treatment 

and 3 months after treatment. 

Results: The mean serum levels of 

resistin in Crohn's disease ranged from 

12.2+2 ng/ml to 9.0 + 4.0 (P= 0.1) and the 

mean serum levels of visfatin in Crohn's 

disease ranged from 5.6+4.6 ng/ml to 

3.4+4.1 ng/ml (P= 0.04) before and after 

treatment respectively, and the mean serum 

levels of resistin in  ulcerative colitis ranged 
from 11.2+2 ng/ml to 7.5+ 3.1 ng/ml (P= 

0.039) and the mean serum levels of 

visfatin in ulcerative colitis ranged from 

3.7+1.2 to 2.5+1.1 ng/ml (P= 0.004) 

before and after treatment respectively. 

Conclusion: The serum levels of resistin 

and visfatin decreased significantly after 

treatment induction for IBD so can be 

used as a marker for treatment success.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 
Inflammatory bowed disease (IBD) is 
inflammatory conditions of small 

intestine and the colon. Ulcerative 

colitis (UC) and Crohn's disease (CD) 
are the most common two forms [1,2,3]. 

The pathogenesis of IBD still not 

clear, it is thought that it is a result of 

genetic predisposition or immune 
response of the gut to its commensal 

bacteria [4], also the role of lifestyle, 

other factors as non steroidal anti-
inflammatory drugs [5], smoking [6] 

or recent appendectomy [7]. Recent 

studies have been focused on pro-

inflammatory cytokines and circulating 
adipokine levels [8,9]. 

Inflammatory bowel disease (IBD) is 

associated with changes in fat 
distribution and fat mass as increasing 

visceral fat mass and development of 

white adipose tissue (WAT) [10] and 
subcutaneous adipose tissue [11]. 

Most of adipokines are formed in 

WAT or in immune cells play and 

important role in IBD pathogenesis 
[12,13]. 

Resistin is one of the cysteine-rich 

proteins family, it was described as 

adipocyte-derived mediator of hepatic 
insulin resistance [14], it is produced 

by mononuclear cells [15], and minimal 

amount produced by visceral adipose 
tissue [16]. Resistin has pro-inflammatory 

properities as it induces the production 

of IL-6, IL-1B and TNF-α from 

monocyte [17,18], it is observed to be 
elevated in patients with IBD [19]. 

Visfatin is adipokine identified in 

visceral adipose tissue, its structure is 
identical to pre-B-cell colony-enhancing 

factor (PBEF) [20], its levels is higher 

in obese women compared to normal 
weight [21], the main source of 

visfatin is WAT-derived macrophages 

and stromal vasculature [22,23]. Visfatin 

has pro-inflammatory   properties   as   
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induction of TNF-α, IL-6, IL-8 by peripheral 

mononuclear cells [24,25]. Visfatin elevation 

has been observed in IBD and can be attributed 
to be a causative factor of decreased bone mass 

density in IBD [26,27]. 

The aim of this study was to evaluate the levels 
of resistin and visfatin in IBD patients before and 

after treatment. 

PATIENTS AND METHODS 
Forty patients with active IBD admitted to 

Tropical Medicine and Internal Medicine 
Departments, Zagazig University Hospitals, 

Egypt (age range from 20 to 43 years old) were 

enrolled. 

Activity of Crohn's disease evaluated by CD 
activity index score [28], while activity in UC 

according to Robert et al [29]. 

Exclusion criteria: 

Hypothyroidism or hyperthyroidism 

Diabetes mellitus  

Adrenal failure  

Hyperlipidemia 

COPD 

Autoimmune disease 

All patients were subjected to the following: 
- Full history taking. 

- Thorough clinical examination. 

- Complete blood picture. 
- Liver function test. 

- C-reactive protein (CRP). 

- Erythrocyte sedimentation rate. 

- Colonoscopy and biopsies for histopathology. 
- Serum level of visfatin and resistin were 

measured by ELISA using a commercially 

available kit (BioVision Research Products, 

Mountain View, USA) And (Linco Research, St. 
Charles, MO,USA) respectively before induction 

of treatment and 3 months after treatment . 

- Informed consent was obtained from all 
patients and the study was approved by our 

Institutional Review Board. 

Statistical analysis: 

All data were expressed as mean and standard 

deviation. For quantitative data (normally 

distributed) comparison between two groups 

was done using student t-test (p <0.05; 

significant). All statistical calculations were 

done using SPSS (Statistical Package for the 

Social Science; SPSS Inc., Chicago, IL, USA) 

version 15 for Microsoft Windows. 

RESULTS 

Patients were matched for age, sex. Colonoscopy 
and biopsies divided the patients to 10 patients 

with CD and 25 patients with UC with follow up 

loss of 4 cases and one case need surgical 
intervention. 

 

The mean serum levels of resistin in Crohn's 

disease ranged from 12.2+2 ng/ml to 9.0 + 4.0 
(P= 0.1) and the mean serum levels of visfatin in 

Crohn's disease ranged from 5.6+4.6 ng/ml to 

3.4+4.1 ng/ml (P= 0.04) before and after 
treatment respectively, and the mean serum 

levels of resistin in  ulcerative colitis ranged 

from 11.2+2 ng/ml to 7.5+ 3.1 ng/ml (P= 0.039) 

and the mean serum levels of visfatin in 
ulcerative colitis ranged from 3.7+1.2 to 2.5+1.1 

ng/ml (P= 0.004) before and after treatment 

respectively. 
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Table (1): Patients and disease characteristics 

 CD (N= 10) UC (N= 25) 

Age (years) 

Mean + SD 

 

35 + 9 

 

40 + 4 

Gender  

Male 
Female 

 

3 
7 

 

18 
6 

Treatment  

5 ASN 

N steroid 
Azathioporine 

Infliximab 

 

8 

7 
8 

1 

 

25 

24 
8 

0 

CD, Crohn's disease; UC, Ulcerative colitis.  

 

Table (2): Serum level of resistin and visfatin in CD before and after treatment 

CD Before treatment After treatment P 

S. Resistin 

S. Visfatin 

C. reactive protein 

12.2 + 2 ng/ml 

5.6 + 4.6 ng/ml 

6 + 1.5 mg/dl 

9.0 + 4.0 ng/ml 

3.4 + 4.1 ng/ml 

0.5 + 0.4 mg/dl 

0.1 

0.04 

<0.01 

Significant decrease in serum levels of visfatin with decrease in resistin and C. 

reactive protein in Crohn's disease after treatment.  

 

Table (3) : Serum level of resistin and visfatin in UC before and after treatment 

UC Before treatment After treatment P 

S. Resistin 

S. Visfatin 

C. reactive protein 

11.2 + 2 ng/ml 

3.7 + 1.2 ng/ml 

4.5 + 0.5 mg/dl 

7.5 + 3.1 ng/ml 

2.5 + 1.1 ng/ml 

0.5 + 0.2 mg/dl 

0.039 

0.004 

<0.05 

Significant decrease in serum levels of visfatin with decrease in resistin and C. 

reactive protein in ulcerative colitis after treatment.  
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Figure (1): Serum levels of visfatin and resisitin in Crohn's disease before and after treatment. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure (2): Serum levels of visfatin and resisitin in Ulcerative Colitis before and after treatment. 
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DISCUSSION 

In the current study, we measured the circulating 

levels of two adipocytokines in patients with 

active IBD before and after induction of 

treatment by three months, which are produced 
by WAT, are closely related to chronic 

inflammation, a fact that may implicate them in 

pathogenesis and follow up of the response to 
medical treatment. 

In our study, both resistin and visfatin have a 

significantly lower circulating levels after 3 
months of induction of treatment of active UC 

and CD patients as compared with levels before 

treatment (P= 0.1 and P= 0.04 respectively in CD 

patients and P= 0.039 and P= 0.004 respectively 
in UC patients, these results are inconsistence 

with Young et al. [30] who found that its serum 

level decreased significantly (P= 0.046) after 
induction therapy suggesting as a marker of 

successful therapy, whereas, the serum level of 

resistin showed no significant alteration after 
treatment or significant correlation with changes 

in CRP or clinical indices and this may be 

explained by shorter duration in their study 10 

weeks than in this study (12w) which may give 
more time for obvious significant changes. 

In other study, Valenkin et al. [19] found that 

both resistin and visfatin were increased in active 
disease group not in those in remission denoting 

the effect of treatment and the mean serum 

resistin and visfatin were 12.2+2 ng/ml in CD 

patients and 11.2+2 ng/ml in UC patients before 
treatment and this was not in concordance with 

results obtained by Kostantinos et al. [31] who 

showed higher levels and this could be explained 
by larger number of patients and the importance 

of value of decrease not the one time value itself. 

The CRP showed significant decrease after 
treatment in both CD and UC patients (P<0.01 

and P<0.02 respectively) and this result is matching 

with that of Young et al. [30] and these results of 

resistin, visfatin and CRD increase their importance 
as possible marker for treatment response and for 

follow up after induction treatment. 

CONCLUSION 

The serum levels of resistin and visfatin decreased 

significantly after treatment induction for IBD, 

so can be used as a marker for treatments. 
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Background and study aim: In several 

cases of meningitis ; routinely used 

diagnostic procedures are unable to 

identify the cause of this disease. The aim 

of the present study was to differentiate 

between acute bacterial and viral 

meningitis as it is very important 
matter.Patients and Methods: Fifty 

patients who admitted to Fever Hospital 

were included in this study. They were 

classified into 2 groups according to CSF 

criteria, Group I (22 patients) with viral 

meningitis, Group II (18 patients) with 

acute bacterial meningitis. In addition 10 

subjects were included as control group 

(GroupIII) .All subjects were subjected to 

clinical examination, routine laboratory 

investigation, lumbar Puncture, CSF 

analysis (bacteriological, cytological and 
chemical). Also, Nitric Oxide (NO) levels 

in serum and CSF were measured.  

Results:The study found that serum and 

CSF NO levels were more highly 

significantly elevated in patients with 

bacterial meningitis than in patients with 

viral meningitis and controls. While there 

is no significant difference between 

patients of viral meningitis and controls. 
The rise of NO levels was significantly 

associated with protein, WBC and C-

reactive protein levels.Conclusion:  

Patients with bacterial meningitis had 

highly significant elevation in the serum and 

CSF levels of NO. Their levels were 

correlated with markers of inflammation 

as CRP, WBC and protein level of CSF. 

Serum NO examination is an easy, rapid 

and cheap test.  It can be measured in 

acute meningitis without waiting the 

results of culture to determine the nature 
of infection either viral or bacterial. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Meningitis is an inflammation of the 
cerebrospinal membranes that may 

develop from infectious or non-

infectious etiology. Although the 
etiologies are different, clinical 

symptoms and signs are similar in 

meningitis [1]. Acute meningitis is a 

medical emergency mainly caused by 
infection with viruses or bacteria [2]. 

Viral meningitis is usually relatively 

mild and clears up within a week or 
two without specific treatment [3]. By 

contrast, acute bacterial meningitis 

(ABM) has characteristics of rapid 

progression and a high mortality rate 
as well as having the potential of 

forming permanent neurological or 

audiological sequelae [4]. 

Routine laboratory analysis of 

cerebrospinal fluid (CSF) is not efficient 

enough to discriminate between 
etiologies especially in the early phase 

of the disease [5,6]. Therefore several 

studies suggest that various 
inflammatory mediators including 

cytokines, platelet activating factor, 

and reactive oxygen species contribute to 
the pathological process of meningitis, 

and the development of neuronal 

injury [7,8]. Nitric oxide (NO) may 
have some important pathophysiological 

effect during bactrial meningitis [9]. 

Nitric oxide (NO) is an uncharged 

molecule composed of seven electrons 
from nitrogen and eight electrons from 

oxygen. NO exhibits the potential to act 

as either an oxidizing or reducing 
agents [10]. NO is produced by the 

oxidation of the terminal guanidine 

group of L-arginine in the presence of 

oxygen and nicotinamide adenine 
dinucleotide phosephate (NADPH) by 

a family of enzymes Known as nitric 

oxide synthase (NOS2) [11].NO is not 
a stable substance, and it converts into  

mailto:sohaesmat@hotmail.com
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nitrite and nitrate in 5-10 seconds. NO may play 

role in microwaves cellular injury, cerebral 

edema, C.S.F pleocytosis, neurological injury 

and necrotic cell death in oligodendroglias [9-
12]. 

The mechanisms responsible for damage in the 

central nervous system are not yet completely 
understood. In some experimental studies, it was 

observed that NO destroyed the blood-brain 

barrier either directly or indirectly by the effect 
of TNF-alpha [13]. Another possible scenario is 
that bacterial DNA stimulates the inflammatory 

response and activates genes connected with the 

anti-inflammatory response and cell differentiation. 
Toll-like receptors (TLRs) play a significant role 

in this response; during a bacterial infection, 

these receptors activate the migration of 
microglia and leucocytes to the CNS [14]. 

Aim of the study:   

In this study, we aimed to measure the level of 

nitric oxide (nitrite) in serum and CSF of the 

patients with acute meningitis to assess its role in 
the differentiation between bacterial and viral 

meningitis. 

PATIENTS AND METHODS 

The present study included 50 patients (27 males 

and 23 females), their age ranged from 15 to 55 

years. All patients were admitted to Fever Hospital 
with picture suggesting of acute meningitis. 

Patients were excluded if they had : 

1- Antibiotic treatment before admission. 
2- Administration of corticosteroid before 

admission. 

3- Traumatic C.S.F punctures. 

4- Duration of symptoms more than 72 hours. 

Patients were classified into three groups 

according to CSF analysis :   

Group I: composed of 22 patients with viral 
meningitis. 

Group II: composed of 18 patients with 

bacterial meningitis. 
Group III: (control group): In addition 10 

subjects were included as control group (GIII). 

They were well matched with age and sex of 

patients. In this group the lumbar punctures 
were done for surgical purposes as hernial or 

testicular operations. 

Immediately after admission, patients were 

subjected to the followings: 

- Through clinical examination with great 

attention directed towards the nervous system. 
- Lumber puncture was done using sterile 

lumber puncture needles. Samples of C.S.F 

and blood samples were collected for the 
following investigations: 

- CSF total leucocytic count (ILC) and 

- CSF total protein by tubidimetric method 
using tricholoroacetic acid [15]. 

- CSF and Serum glucose using ADIVA 1650 

autoanalyzer (siemens medical solution 

Diagnostics). 
-  CSF gram stain and bacterial culture. 

- Serum high sensitivity CRP (hs CRP) was 

determined by particle enhanced immuno-
nephelometry using BN Prospec (siemens 

medical solutions Diagnostics). The intra – 

assay precision ranges from 2.3 to 4.47. CV, 
inter- assay precision ranges from 2.1 to 5.77. 

CV and analytical sensitivity is 0.175 mg/l. 

CRP levels >3 mg/l. was considered positive 

[16]. 
- Blood: E.S.R, C.R.P, protein, total leucoctic 

count. 

- Nitric oxide (nitrite) in C.S.F and serum was 
performed by using the nitric colorimetric 

method (Biodiagnostie Nitrite Assay Kit). 

Statistical analysis: 

Data were entered, checked and analyzed using 
SPSS version 10.0 (Statistical Package for the 

Social Sciences, Chicago, IL). Data were expressed 

as number and parentage for qualitative variables, 
mean ± standard deviation for quantitative ones. 

Independent sample t test and paired sample t 

test were used as appropriate for analysis of 
results. P<0.05 was considered significant. 

 

RESULTS 

Fifty patients (27 males, 23 females) were 
included in this study. Twenty two patients had 

viral meningitis and eighteen patients had 

bacterial meningitis according to CSF parameters 

. As regard the bacteriological results of CSF 
examination of patients with bacterial meningitis, 

the causative organism could be identified in 16 

of the 18 patients. The diagnosis of the other 2 
patients was based on the ground of typical CSF 

findings of bacterial meningitis. Staining of the 

CSF deposit with gram stain was positive in 
100% of patients with bacterial meningitis, while 
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the culture of CSF was positive in 88.8% of 

patients.  

The CSF nitrite, protein, glucose, lymphocyte 

and WBC values of the patients and control 
group are shown in Table 3.  

Nitrite level in the CSF samples of patients with 

bacterial meningitis were significantly elevated 
in comparison to viral meningitis group and 

control group (P<0.01, P<0.01, respectively). 

However, no significant elevations were found in 
patients of viral meningitis (P>0.05) compared to 

control.  

There was significant differences of protein and 

glucose between groups (P< 0.01). 

We investigated the correlations between nitrite 

levels and WBC count; protein ;glucose level of 
C.S.F. In bacterial meningitis a positive 

correlation was found between nitrite levels and 

WBC count (r=0.834, P<0.001), protein (r= 
0.866, P<0.001). A negative correlation was 

found between nitrite and glucose levels (r= 

0.312, P<0.05). There was a positive correlation 
between serum CRP and serum nitrite level 

(r=0.964-P< 0.001). 

 

 
 

Table (1): The demographic data of different groups  

 
Viral meningitis 

(n = 22) 

Bacterial meningitis 

( n = 18) 

Control 

(n = 10) 

Age  
    X ± SD  

   range  

 
18.02±15.19 

(15. – 55 y.) 

 
12.2 ± 11.82 

(15 – 65 y.) 

 
26±7.12 

(18- 40 y.) 

Sex  
     Male 

     Female 

 
12 

10 

 
9 

9 

 
6 

4 

 

 

 

 

 

Table (2): Different clinical parameters in the viral and the bacterial groups 

Parameter 
Viral meningitis 

(n=22) 

Bacterial meningitis 

(n=18) 
P value 

Fever. 20(90.9%) 18 (100%) 0.55 

Headache. 16 (72.7%) 15 (83.3%) 0.67 

Photophobia. 2 (9.1%) 6 (33.3%) 0.13 

Vomiting. 16 (72.7) 12 (66.6) 0.94 

Neck stiffness. 15 (68.2%) 14 (77.7%) 0.75 

Kernig's sign.  10 (45.4%) 12 (66.6%) 0.30 

Brudziniski's sign. 7 (31.8%) 11 (61.1%) 0.12 

Convulsions. 3 ( 13.6%) 5 (27.7%) 0.47 

Confusion. 13 (59.1%) 10 (55.5%) 0.92 

Rash. 2 (9.1%) 3 (16.6%) 0.81 
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Table (3): Laboratory finding of CSF and serum in bacterial and viral compared to control groups 

CSF / serum 

Parameters 

Viral group 

(n=22) 

Bacterial 

group 

(n=18) 

Control 

group 

(n=10) 

P1 P2 P3 

CSF 

Nitric oxide 
(umol/l) 

12.6 ± 0.64 
 

17.078± 1.78 
 

3.38±0.39 >0.5 <0.01 <0.01 

WBCs (per ml) 125.68±46.35 2949.28±1497.7 4.7±2.22 <0.001 <0.01 <0.01 

Protein (mg/dl) 41.91±5.73 152.33±55.713 28.8±7.2 <0.001 <0.01 <0.01 

Glucose (mg/dl) 68.5±8.20 42.39±7.12 61.5±5.4 >0.05 <0.01 <0.01 

 

Serum  

Nitric oxide 

(umol/l) 
3.59±0.51 10.64±0.89 11 ± 0.7 <0.001 <0.001 <0.001 

WBCs 
(cell/cmm) 

6146.9± 
1946.85 

17438.05 ± 
5548.16 

6146.9 ± 
1434.22 

<0.001 <0.001 <0.001 

Platelets 

(cell/cmm) 

118323.691 ± 

4173.25 

104751.93 ± 

20136.8 

175140.91 

± 164.31 
<0.001 <0.001 <0.001 

CRP (mg/dl) 14.77 ± 4.74 95.17 ± 26.60 
1.14 ± 

0.359798 
<0.001 <0.001 <0.001 

P1: viral vs control p2: bacterial vs control  p3: viral vs bacterial  

 

 

Table (4): Correlation between viral CSF nitric oxide (nitrite) and other viral CSF parameters 

Parameter 
Viral CSF nitrite (m mol / L) 

R P 

Viral CSF WBCs (per ml) 0.251 >0.05 

Viral CSF protein (mg/dl) 0.374 >0.05 

Viral CSF glucose (mg/dl) 0.221 > 0.05 

 

 

Table (5): Correlation between viral serum nitric oxide (nitrite) and viral serum CRP 

Parameter 
Viral serum  nitrite (m mol / L) 

R P 

Viral serum CRP (mg/dl) 0.310 >0.05 

 

 
Table (6): Correlation between bacterial CSF nitric oxide (nitrite) and other bacterial CSF Parameters 

Parameter 
Bacterial CSF nitrite (m mol/L) 

R P 

Bacterial CSF protein (mg/dl) 0.866 <0.001 

Bacterial CSF WBCs (per u) 0.834 <0.001 

Bacterial  CSF glucose (mg/dl) 0.312 > 0.05 

 

 
Table (7): Correlation between bacterial serum nitric oxide (nitrite) and bacterial serum CRP 

Parameter 
Bacterial  serum  nitrite (m mol / L) 

R P 

Bacterial serum CRP (mg/dl) 0.946 <0.001 
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DISCUSSION 

Meningitis is a severe infectious disease that 
results from inflammation of the membranes 

surrounding the brain and the spinal cord. It may 

be caused by several microorganisms. Meningitis 

usually results from a viral infection which is the 
main cause of aseptic meningitis. Moreover, the 

main cause of septic meningitis is bacterial 

meningitis (BM). Less commonly, a fungal 
infection may result in fungal meningitis i.e. 

also, a part of aseptic disease [17]. 

Currently, interest in the role of NO in the 
pathogensis of bacterial meningitis responsible 

for cell death [14,18]. A study of the murine 

model of meningitis indicated that Escheichia 
coli stimulate iNOs expression in the brains of 
investigated animals and that the resulting NO 

may influence the survival of bacteria inside the 

macrophages [19] Furthermore during the course 
viral infections. 

An increased level of radicals (reactive oxygen 

species, ROS) has been observed. The published 
data from a murine model investigation of 

herpetic encephalitis identified the role of 

oxidative stress in neuronal injury [20]. 

This study was conducted in Fever Hospital to 
measure the level of nitric oxide (nitrite) in 

serum and CSF of the patients with acute 

meningitis and to analyze the correlation 
between its level and both the clinical and the 

laboratory parameters in a trial to differentiate 

between bacterial and viral meningitis.  

In this study we found that the CSF NO level in 
the bacterial group was significantly higher than 

that of the viral group. These results indicate that 

the bacterial meningitis leads to increased in 
production of NO in the CSF. In contrast, 

patients with viral meningitis did not show high 

CSF NO concentrations, suggesting that viral 
factors do not cause substantial increase of NO 

production in CSF compartments. These 

observations were in agreement with those of   

Murawska-Ciałowicz et al. [21] and Mahmoud  
et al. [22] who reported that there was an 

increase in the levels CSF NO metabolites 

(nitrite) in patients with bacterial meningitis than 
in those with viral meningitis. Also, Murawska et 

al. [23] and Qureshi et al. [24] found that an 

increase in level of CSF NO was not observed in 
viral meningitis.  

In this study, we found that bacterial CSF WBCs 

count was higher than that of viral CSF WBCs 

count (mean of 2949.28 for bacterial cases and 

mean of 125.68 for viral cases). Also, we found 

that the type of CSF WBCs was different in the 

2 types of meningitis (it was found to be mainly 
polymorphs (PMNLs) in the bacterial meningitis, 

but it was found to be mainly lymphocytes in the 

viral type). The same results were reported by 
Abro et al. [25] who noted that, in bacterial 

meningitis, CSF WBCs, usually polymorphs, 

increases significantly with mild increase in CSF 
WBCs count, mostly lymphocytes in the viral 

type. 

In the present study, we found that bacterial 

meningitis CSF protein content was higher than 
that of viral cases (a mean of 152.33 for bacterial 

cases and a mean of 41.91 for viral cases). Also, 

we found that higher levels of CSF protein 
parallel the severity of the cases. The same 

results were reported by Feigin and Pearlman et 

al. [26]. This could be explained by that the 
meningeal inflammation increase the flow of the 

proteins into the CSF. Also, tissue destruction 

may increase the CSF proteins. 

In our study, we found that bacterial meningitis 
CSF glucose content was lower than that of viral 

cases (a mean of 42.39 for bacterial cases and a 

mean of 68.5 for viral cases). Similar result was 
reported by Tunkle et al. [27], who reported that 

CNS bacterial infections can cause lowered CSF 

glucose levels, although CSF glucose levels are 

usually normal in CNS viral infections. 

The low CSF glucose levels may be explained by 

the inhibition of mitochondrial respiration that 

enhance the anaerobic glycolysis through 
excessive NO production [28,29]. 

In this work, nitric oxide (nitrite) level, 

generally, was found to be higher in serum than 
in CSF of all groups. Also, we found that there 

was a highly significant difference (P<0.001) 

between serum NO (nitrite) and CSF NO in all 

groups. It was also found that levels of both 
serum NO and CSF NO were higher in bacterial 

meningitis. These nitric oxide CSF/serum ratios 

and indices are suggestive of its local production 
in the CNS as well as its passage through the 

disturbed blood brain barrier. The same result 

was detected by Hamed et al. [30]. 

In this work, in the bacterial group, the serum 

level of the nitric oxide (nitrite) was found to be 

higher in patients with Gram positive CSF 

cultures than in patients with negative CSF 
cultures. This could be explained by that the 
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nitric oxide (NO) production is related to the 

presence of the organism. The same result was 

reported by Bell and McCromick [31]. In this 

work, we found that bacterial blood WBCs count 
was higher than that of viral cases (a mean of 

17438.05 for bacterial cases and a mean of 

6146.9 for viral cases). However, Bell and 
McCormick [31] reported that leucocytosis does 

not necessarily differentiate bacterial from 

aseptic meningitis since the later can be also 
associated with significant leucocytosis. 

In this study, we found that, there was a positive 

highly significant correlation between CSF NO 

(nitrite) and CSF protein in both bacterial 
(r=0.866, p<0.001) and viral meningitis (r=0.97, 

p<0.001). Also, a positive highly significant 

correlation was found between CSF NO (nitrite) 
and CSF WBCs in both bacterial (r 0.834, p<0.001) 

and viral meningitis (r=0.922, P<0.001). van 

Furth et al. [32] Murawska-Ciałowicz et al. [21] 
and Cetin et al. [33] reported similar results in 

their studies. 

However, Mahmoud  et al. [22] found no 

correlation between CSF nitrite levels and CSF 
white blood cells count or protein levels. Also, 

Kornelisse et al. [34] and Duke et al. [35] did not 

detect a correlation between CSF nitrite level and 
leukocyte count. In these studies, it was 

emphasized that a "major source of nitrite was 

not inflammatory cells". 

These positive correlations between CSF nitrite-
leukocytes and nitrite-protein levels in meningitis 

could be explained by that during episodes of 

meningitis especially the bacterial, TNF-alpha in 
CSF induces NO syntheses and consequently the 

production of NO, which in turn, mediates the 

increase in the permeability of the blood-brain 
barrier. This, in turn, will increase the entry of 

proteins and inflammatory cells (leukocytes) 

into the CSF compartments leading to the 

observed positive correlations between CSF 
nitrite-leukocytes and nitrite-protein levels in 

meningitis. The same explanation was assumed 

by Cetin [33]. 

In conclusion, the higher level of nitric oxide 

(nitrite) in both serum and CSF of cases of 

bacterial meningitis represents a rapid, easy and 
cheap method for the differentiation between 

viral and bacterial causes of acute meningitis. 

 

Funding:Non. 
Conflict of interst:Non. 

Ethical approval:Approved. 

REFERENCES 

1. Allan R, Tunkel W ,Scheld M . Acute 
meingitis. Princeiples and Practice of 

infections Disease (Eds. Mandell Gl, Bannet 

JE, Dolin R) Charchill Livigstone, New York 

2000; PP: 956-996. 

2. Rosskl . Acute bacterial meningitis. Semin 
Neurol 2000; 20-293-306. 

3. Sormunen P, Kallio Ml, Kilpi , Pettola H . C–

reactive protein is useful in distinguishing gram 

stain–negative bacterial meningitis from viral 

meningitis in children. J Med 1999; 328, 21-

28. 

4. Leib SL, Tauber MG . Pathogenesis of 
bacterial meningitis. Infect Dis Clin North 
Am1990; 13: 527 -48. 

5. Spano A, Harrell F , Durack DI . Differential 

diagnosis of acute meningitis. Analysis of the 

predictive value of initial observation. JAMA 
1989; 262 : 2700-2707. 

6. Lindquist L,  Linné T,  Hansson LO, Kalin 

M, Axelsson G. Value of cerebrospinal fluid 

analysis in the  differential diagnosis of 

meningitis: a study in 710 patients with 

suspected central nervous system infection. 
Eur J Clin Microbiol Infect Dis. 1988 

;7(3):374-80. 

7. Braun JS, Tuomanen E . Molecular 

mechanisms of brain damage in bacterial 

meningitis. Adv Pediatr Infect Dis 1999;14: 

49-71. 

8. Tureen J . Effect of recombianant human 

tumour necrosis factor- alpha on cerebral 

oxygen uptake. Cerebrospinal fluid lactate, 

and cerebral blood flow in the rabbit. Role of 

nitric oxide. J Clin Invest1995; 95 : 1086-91. 

9. Komellsse RF, Hoekman K, Visser JJ, Hop 
Wc, Huijmans JG, van der straiten,  de 

Groote R . the role of nitric oxide in bacterial 

meningitis in children. J Infect Dis1996; 174 

: 120-6. 

10. Beckman Js , Koppenol WH . Nitric oxide, 

Superoxide, and Peroxynitrite: the good, the 

bad, and the ugly. Am J Physiol 1996; 271: 

c1424-c1437. 

11. Arzumanian V, Stankevicius E, Kevelaitis E, 

Kevelaitis E  . Mechanisms of nitric oxide 

synthesis and action in cells. Medicine 2003; 
39(6): 535-41. 

12. Pifster Hw, Bematowiz A, Kodel U, Wick M 

. Nitric oxide production in bacterial 

meningitis. J Neurol Neurosurg Psychiatry 

1995; 58: 384-5. 

13. Freyer D, Manz R, Ziegenhorn A, Weih M, 

Angstwurm K, Döcke WD  et al. : Cerebral 

endothelial cells release TNF-alpha after 

stimulation with cell wall of streptococcus 

pneumonia and regulate inducible nitric 

oxide synthase and ICAM-1 expression via 

outocrin loops. J Immunol1999; 63:4308-14. 



 Original article 

 

 Hassan et al., Afro-Egypt J Infect Endem Dis 2014; 4(2): 102-108 
www.mis.zu.edu.eg/ajied/home.aspx 

108 

14. Gerber J , Nau R . Mechanisms of injury in 

bacterial meningitis. Curr Opin Neurol 2010; 

23(3): 312-8. 

15. Shahanigan S, Brown PI , ASH Ko . 

Turbidimetric Measurement of total urinary 

Proteins. Am J Clin Pathol 1984; 81: 651. 

16. Chenillot O, Henny J, Steinmetz J, Herbeth B, 

Wagner C, Siest G.  high sensitivity c-reactive 

protein : Biological variations and reference 

limits. Clin Chem Lab Meal 2000; 38-1011. 

17. Ryan K , Ray G . Local system infection. 
Sherries. Medical Microbiology, In Ryan K 

(ed.). 4th ed., 2004; PP:867-879. McGrow 

Hill, Edmical Publishing Division.  

18. Weber JR , Tuomanen EI . Cellular damage 

in bacterial meningitis: an interplay of 

bacterial and host driven toxicity. J 
Neuroimmunol 2007; 184(1-2):45-52 

19. Mittal R, Gonzalez-Gomez I, Goth KA, 

Prasadarao . NV. Inhibition of inducible nitric 

oxide controls pathogen load and brain 

damage by enhancing phagocytosis of 
Escherichia coli K1 in neonatal meningitis. 

Am J Pathol 2010; 176(3): 1292-305 

20. Schachtele SJ, Hu S, Little MR, Lokensgard 

JR . Herpes simplex virus induces neural 

oxidative damage via microglial cell Toll-

like receptor-2. J Neuroinflammation 2010; 

28;7:35. 

21. Murawska-Ciałowicz E, Szychowska Z, Tr 

busiewicz B.  Nitric oxide production during 

bacterial and viral meningitis in children. Int 
J Clin Lab Res 2000; 30:127-31 

22. Mahmoud MK,  Fawy G, Salah K.  Recent 
advances in the pathophysiology of 

meningitis in children. Alexandria journal of 
pediatrics2005; 19(1):13- 16. 

23. Murawska E, Szychowska Z, Trebusiewicz 

B.Nitric oxide (NO) in children with 

meningitis. Przegl Epidemiol 1997; 

51(3):309-15.  

24. Qureshi GA, Baig SM, Bednar I, Halawa A, 

Parvez SH.  The neurochemical markers in 

cerebspinal fluid to differentiate between 

aseptic and tuberculous meningitis. 
Neurochem Int 1998;32:197-203.  

25. Abro A, Saleh A, Haseb H . Cerebro-pinal 

fluid analysis acute bacterial versus viral 

meningitis. Pak J Med Sci 2008; 24 (5):645-

650. 

 

 

 

26. Feigin  RD , Pearlman  E . Bacterial 

meningitis beyond the neonatal period.  In: 

Textbox of pediatric  Infectious  Diseases.  

Edited by: Feigin RD and Cherry JD 4th 

eds.1998; W.B Saunders Company, 

Philadelphia. 

27. Tunkel AR, Hartman BJ, Kaplan SL, 

Kaufman BA, Roos KL, Scheld WM, 

Whitley RJ.   "practice guidelines for the 

mangment of bacterial meningitis". Clinical 
Infectious Diseases2004; 39 (9):1267-84. 

28. Albina JE , Mastrofrancesco B . Modulation 

of glucose metabolism in macrophages by 

products of nitric oxide synthase. Am J 
Physiol1993; 264:C1 594-9 

29. Amaee FR, Comis SD, Osborne MP, Drew 

S, Tarlow MJ.   Possible invovlment of nitric 

oxide in the sensorrineural hearing loss of 

bacterial meningitis. Acta Otolaryngol 
(Stohk)1997;117:329-36 

30. Hamed SA, Hamed EA,  Zakary MM.  

Oxidative stress and S100B protein in 
children with bacterial meningitis. BMC 
neurology 2009;8(9):51.  

31. Bell  E  , McCromick   F .   Bacterial 

meningitis.  In: Neurological infection in 

children, 2nd  Ed 1981. 
32. van Furth AM, Seijmonsbergen EM, 

Groeneveld PH, van Furth R, Langermans 

JA. Levels  of nitric oxide correlate with 

high levels of tumor necrosis factor alpha in 

cerebrospinal fluid samples from children 

with bacterial meningitis. Clin infect Dis 

1996 ;22:876-8.  
33. Cetin K, Erol S, Aksoy H, Tasyaran 

MA.Relation of cerebrospinal fluid nitric 

oxide levels to prognosis and differential 

diagnosis of meningitis. Turk J Med Sci 
2002;32:385-390. 

34. Kornelisse RF, Hoekman K, Visser JJ, Hop 

WC, Huijmans JG, van der Straaten PJ. The 

role of nitric oxide in bacterial meningitis in 

children. J Infect Dis 1996; 174-120-6. 

35. Duke T, South M, Stewart A. Activation of 

the L-arginine nitric acid pathway in severe 
sepsis. Arch Dis 1997; 76:203. 

Peer Reviewer: Eman Elshamy:Professor of 

Tropical Medicine and Hepatogastroenterology 

,Faculty of Medicine ,Zagazig Universty,Egypt. 

Editor:Tarik Zaher:Professor of Tropical Medicine 

and Hepatogastroenterology ,Faculty of Medicine 

,zagazig Universty ,Egypt. 

 

 

 



Video Case   

 

Zaher , Afro-Egypt J Infect Endem Dis 2014;4 (2):109  

www.mis.zu.edu.eg/ajied/home.aspx 

109 

 

Video Case 1: Extraction of  Impacted Coin in Upper Esophagus 

of  a  5- Years Old Boy 
 
 

                            Tarik Zaher 
Tropical Medicine Department, Faculty of Medicine, Zagazig University, Egypt 

 

A 5-years old Egyptian boy presented by mild 

dysphagia for solids  for one year with repeated 

chest infections and fever. On plain chest X ray 

impacted     coin      was        found     in upper 

esophagus. After sedation by 2.5 mg I.M.  

midazolam and  oral chloral hydrate solution ; 

the coin was extracted endoscopically by shark 

tooth forceps.  
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Video Case 2: Polypectomy in Ulcerative Colitis Patient 
 
 

                            Tarik Zaher 
Tropical Medicine Department, Faculty of Medicine, Zagazig University, Egypt 

 

A 58-years old Egyptian women presented by 

bleeding per rectum for 4 monthes was 
examined by colonoscopy which revealed 

inflammation and friability of the mucosa of 

rectum , sigmoid and descending colon with 
single pedunculated sigmoid colon 

polyp.Histopathology of mucosal biopsies 

confirmed the diagnosis of ulcerative 
colitis.Histopathology of biopsies   from  the 

polyp revealed   hyperplastic nature    of   the 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

polyp.The patient was treated by oral 

mesalamin (3 gm per day) and oral 
azathioprin(100 mg per day) with successful 

clinical remission. One month later the patient 

was prepared for polypectomy( see the video) 
which was followed by  mild blood ooze 

which was secured by  band ligation of the 

stump.This polyp was different from the 
multiple sessile pseudo-polyps of ulcerative 

colitis which do not need  polypectomy. 

 



Image Case   

 

Emara and Emara , Afro-Egypt J Infect Endem Dis 2014;4 (2):111 

www.mis.zu.edu.eg/ajied/home.aspx 

111 

 

Image Case: Aortic Dissection: Uncommon Cause of Agonizing 

Abdominal Pain 
 
 

                            Mohamad H. Emara1, Emad H. Emara2 
1Tropical Medicine Department, Faculty of Medicine, Zagazig University, Egypt 

                                    2 Radiodiagnosis Department, Faculty of Medicine , Zagazig University, Egypt  
              emara_20007 @yahoo.com 

 

 
We reported a 59 years old male presented 

with severe agonizing abdominal pain just to 

the left side of the umbilicus and referred to 
the left shoulder. The patient was 

hypertensive on bisoprolol but no history of 

acute coronary syndrome. He was 

misdiagnosed at a primary health care 5 days 
before diagnosis. When presented he was 

hemodynamically stable with blood pressure 

130/80. On abdominal examination mildly 
tender oblong mass was felt to the side of the 

umbilicus. The ECG examination was 

irrelevant. On gray scale abdominal 

ultrasonographgy a double channel abdominal 
aorta was seen that was later confirmed by 

Doppler study. CT angiography showed large 

intimal dissection sparing the aortic arch distal 
to the left subclavian artery and extends all 

through the descending thoracic and 

abdominal aorta till the bifurcation with small 
extension to the left common iliac artery 

(Figure 1). The true lumen (Figure 2) was 

seen along the right of the false lumen (well 

opacified along the left side of the true 
lumen). Fortunately,   the    celiac,   superior 

mesenteric and right renal arteries were seen 

originating from the true lumen. The left renal 
artery was involved by the false lumen and it 

was patent (Type 3 DeBakey- Type B 

Stanford aortic dissection). The patient was 
operated upon with endoprothesis 

replacement. The reported rate of primary 

abdominal aortic dissection is less than 2%, 

compared with that of ascending aortic 
dissection (70%), descending aortic dissection 

(20%), and aortic arch dissection (7%) [1]. 

Abdominal aortic dissection presented with 
acute and severe abdominal pain is not 

common [2] and this entity of caused should 

not be overlooked particularly in elderly and 

hypertensive patients. 
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Fig(1): Showed large intimal dissection sparing the 

aortic arch distal to the left subclavian artery and 

extends all through the descending thoracic and 

abdominal aorta. 

 
Fig(2): The true lumen  was seen along the 

right of the false lumen (well opacified along 

the left side of the true lumen). 

mailto:ibtesamaldosoky@yahoo.com
http://www.ncbi.nlm.nih.gov/pubmed/?term=Borioni%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garofalo%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Paulis%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nardi%20P%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Scaffa%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chiariello%20L%5Bauth%5D


 Short Communication 

 

Staff Members ,Afro-Egypt J Infect Endem Dis 2014; 4(2):112-113 

www.mis.zu.edu.eg/ajied/home.aspx 

112 

 

Liver Disease and Fasting during the Month of Ramadan 
 
 

                            Staff  Members of Tropical Medicine Department, Faculty of Medicine,         

,                           Zagazig Universty,Egypt 
BACKGROUND 

The fasting during the month of Ramadan is an 

integral part of the Islamic believes. During 
this month Moslems begins daily fasting from 

the time of dawn to the time sunset in a 

continuum. This month is a lunar month that 
rotates throughout the seasons of the year. 

Although Ramadan fasting is safe for all 

healthy individuals with no adverse effects on 

the heart, lung, liver, kidney, eyes, 
hematologic profile, endocrine and 

neuropsychiatric functions, those with various 

diseases should consult specialist for the 
possibility of fasting [1]. This year fasting in 

Ramadan bears peculiars including the very 

long day time of about 16 hours, its occurrence 

in the summer time and during the month of 
July. This hot atmosphere exposes not only 

patients with chronic liver diseases but also the 

general populations to excessive sweating and 
possibly the problems of electrolytes 

disturbances.  

The spectrum of liver diseases in the Egyptian 
community is wide ranging from self limited 

acute hepatitis to liver cirrhosis and 

hepatocellular carcinoma (HCC). We 

commonly see many patients with liver 
diseases who willing and sometimes insist to 

fast. 

The staff members in the Department of 
Tropical Medicine, Zagazig University, Egypt 

through a panel discussion shaded the light on 

this issue. We knew that the level of evidence 
regarding the following recommendations is 

very weak because the scarcity of the studies 

focusing this subject, but it is necessary to 

formulate a roadmap to help clinicians as well 
as patients to decide who can fast without 

harm. 

ACUTE HEPATITIS  
The panelists recommended that all patients of 

acute hepatitis should never fast. Some experts 

reported delayed recovery of serum bilirubin 

and liver enzymes in some patients who 
insisted to fast; indeed rapid recovery occurred 

when the oral diet resumed. These patients 

needs frequent light diet and they should avoid 
fasting. 

 

CHRONIC HEPATITIS 

There is a consensus among our staff that all 

patients with chronic hepatitis of any etiology 
without associated co-morbidities and with 

good liver functions can tolerate fasting. The 

evidence comes from previous studies [2] and 
also from the personal experience. 

Furthermore, patients with chronic viral 

hepatitis under interferon (IFN) therapy should 

be separately evaluated. Patients under IFN 
therapy but without side effects can tolerate 

fasting although are advised to avoid fasting in 

the day of IFN injection to avoid exhaustion 
and dehydration. Whereas, patients under IFN 

therapy but with major side effects should 

avoid fasting. 

BILHARZIAL HEPATIC FIBROSIS  
There is a consensus among our staff that all 

patients with bilharzial hepatic fibrosis without 

esophageal varices can tolerate fasting. 

LIVER CIRRHOSIS 

This category of liver diseases is of particular 

importance not only because it's high 
prevalence in Egypt, but mainly because 

patients with liver cirrhosis are prone to rapid 

deterioration and development of many 

complications. Although, the patients may feel 
better due improvement of their dyspeptic 

symptoms with fasting; their liver became 

exhausted. 

Compensated cirrhosis 

Patients with Child A cirrhosis who have good 

liver function can fast. Some staff recommends 
that patients of this category should adhere to 

certain precautions including but not limited 

to: they should receive good amounts of fluids 

containing electrolytes and sugar throughout 
the night time, should avoid direct exposure to 

sun light, should practice moderate activity 

jobs, should never delay Iftar and should delay 
Sohoor to the time dawn. Others recommend 

that patients may be re-evaluated after 10 days 

from fasting for both clinical and laboratory 

parameters. Patients who are reported as liver 
functions Child A but with history of any 

previous decompensation e.g. ascites, 

encephalopathy, upper GIT bleeding....etc 
should avoid fasting. The issue of upper GIT 

bleeding was evaluated in many studies. It 
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seems that Fasting during Ramadan increase 

bleeding from peptic ulcer [3-5]. Variceal 
bleeding and fasting in Ramadan was recently 

studied, it seems that fasting cirrhotics have 

less frequency of variceal bleeding when 

compared with non-fasting [2,3] and this may 
be explained by the increased venous flow 

with the regular diet [6]. 

Decompensated cirrhosis 
Patients of liver cirrhosis with Child B and C 

class, should never fast. Indeed, several reports 

of adverse events had been reported including 
the increasing ascites, edema, hepatic 

encephalopathy, muscle cramps, and variceal 

bleeding [1]. 

HEPATOCELLULAR CARCINOMA 
There is a consensus among our staff that all 

patients with HCC should never fast. This is 

applied for patients with hepatic solitary or 
multiple focal lesions as well as advanced 

HCC. In fact, those patients are prone to 

hypoglycemia due to many reasons including 
the demand for glucose by an enormous 

tumour mass, reduced level of glucose-6-

phosphatase and phosphorylase, and increased 

levels of insulin-like growth factor II than in 
normal liver [7].  

FUTURE PERSPECTIVE 

We aim to conduct prospective studies to 
evaluate the impact of continuous fasting on 

different types of liver diseases. We also will 

operate with other colleagues from different 

Egyptian institutions to update these 
recommendations and strengthen the level of 

evidence regarding each recommendation. 
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