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Abstract 

The study was aimed to determine the prevalence rate of Giardia lamblia/ 

Helicobacter pylori co-infections in Khartoum state, Sudan. A cross-sectional 

study was carried out during the period between May to December 2015. A total 

of 100 subjects were included in this study, the age was ranging between 1-80 

years, the mean age was 29± 19 years old. Stool samples were taken from all 

subjects included in the study. Clinical and parasitological data were obtained 

and recorded. 

Out of 100 subjects, 14 (14%) were positive for G. lamblia, by using direct wet 

mount, and 22 (22%) were positive by using formal ether concentration 

technique (FECT) (p=0.000), 30 (30%) were positive for H. pylori when 

detected by using H. pylori antigen test in stool.  

The study showed that the prevalence of G. lamblia was higher in females 

(17.5%) than in males (8.1%) (p=0.193). In contrast H. pylori prevalence was 

higher in males (35.1%) than in females (27%) (p=0.390). The prevalence rate 

of G. lamblia was higher, (50%) in the age group >66 years old by using direct 

wet mount (p=0.053), also the prevalence rate of H. pylori was higher, (50%) in 

>66 years old (p=0.424). According to education levels, the high infection rate 

of G. lamblia was reported among those with low and high education levels 

(50%) (p=0.019), while the highest infection rate of H. pylori was (66.6%) 

among those with low education (p=0.023). The highest infection rate of G. 

lamblia according to occupation was found among the students (50%) 

(p=0.160), while H. pylori was found to be higher in house wives (36.6%). The 

study showed that G. lamblia was affected by previous infection (p=0.019), 

while H. pylori was not affected by previous infection (p=0.752). 

The study revealed that the prevalence rate of G. lamblia and H. pylori co-

infections were (5%), (9%) by using direct wet mount and formal ether 

concentration technique respectively. 
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This study indicated that the prevalence rate of G. lamblia and H. pylori in the 

study area were (14%), (30%) respectively, and co-infection was (5%), with no 

significant value for co-infection (p=0.615).   
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  مستخلص الدراسة

فـي  اردیا لامبلیـا وبوابیـات المعـدة الحلزونیـةنتشار الإصابات المشتركة للقإ الدراسة إلى تحدید معدل تهدف

وكان  2015دیسمبرإلى  2015الدراسة المستعرضة نفذت في الفترة مابین مایو .، السودانولایة الخرطوم

، وكان متوسـط عاماً  80-1تتراوح مابین  شخص، وكانت أعمارهم 100مجموع عدد المستهدفین للدراسة 

بالإضـافة إلـى البیانـات  فـي هـذه الدراسـة عینات الفسـحة مـن كـل المشـتركین تم أخذ .ماً عا 19±29العمر 

  . تم الحصول علیها وتسجیلها الطفیلیةو  السریریة

تــم الكشــف عنهــا بإســتخدام طریقــة  ،100إصــابة مــن أصــل   %)14( 14 ااردیــا لامبلیــالقبلغــت إصــابات 

 (formal ether concentration technique( FECT))التحضــیرالرطب،  وعنــد إســتخدام تقنیــة 

مــن أصـــل  )30(% 30 بلغــت الإصـــابة ببوابیــات المعــدة الحلزونیــةو ، )22(% 22 كانــت نســبة الإصــابة

                    .                 إختبار مستضدات الجرثومة فى البراز ، بإستخدام100

، (%8.1)رالذكو  ها لدىمن (%17.5) الإناثلدى على كان أ اردیا لامبلیاالدراسة ان إنتشار الق وأظهرت 

 .(%27)الإنــاث   مـن  (%35.1) بوابیـات المعـدة الحلزونیـة أعلـى فـي الـذكورإنتشـار وفـى المقابـل كـان 

 بإســتخدام طریقــة عامـاً    66<فـي المجموعــة العمریـة )5 (%0اردیـا لامبلیــا كــان أعلـى معـدل إنتشــار الق

وفقــاً  .عامــاً  66< العمریــة فــي الفئــة )50(% أعلــىبوابیــات المعــدة  إنتشــار كمــا كــان، التحضــیر الرطــب 

بــین ذوى المســتویات   (%50)أن معــدلات الإصــابة المرتفعــة للقاردیــا لامبلیــا تذكــر للمســتویات التعلیمیــة 

بـین   (%66.6)بینمـا كـان معـدل الإصـابة ببوابیـات المعـدة الحلزونیـة أعلـىالتعلیمیـة المنخفضـة والعالیـة، 

 تــم العثــور علــى أعلــى معــدل للإصــابة بالقاردیــا لامبلیــا وفقــاً للوظیفــة بــین الطــلاب .ذوى التعلــیم المــنخفض

 .فى ربات المنـازل (%36.6)المعدة الحلزونیة كان أعلىمعدل الإصابة ببوابیات  ، بینما وجد أن(50%)

الدراســـة أظهـــرت أن القاردیـــا لامبلیـــا تـــأثرت بالإصـــابة الســـابقة، بینمـــا بوابیـــات المعـــدة الحلزونیـــة لـــم تتـــأثر 

  .بالإصابة السابقة
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، )5(%  كـاناردیا لامبلیا وبوابیات المعـدة الحلزونیـة العدوى المشتركة للقإنتشار  الدراسة أن معدل كشفت

  .على التوالى FECT بإستخدام طریقة التحضیر الرطب و) 9(%

 الدراســة اردیـا لامبلیــا وبوابیـات المعــدة الحلزونیـة فــى منطقــةقن معـدل إنتشــار الأ إلــى الدراسـة أشـارت هــذه

مـع عـدم وجـود ) 5(%معـدل إنتشـار العـدوى المشـتركة بینهمـا كان و  ،على التوالى )30(% ،)%14( كان

          .إحصائیة للإصابة المشتركة بینهمادلالة 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



VIII 
 

Table of contents 
     Topic Page No. 

یةالآ  I 
Dedication II 
Acknowledgment III 
Abstract in English IV 
Abstract in Arabic VI 
List of contents VIII 
List of tables XI 
List of figures XII 

Chapter one: Introduction and literature review  
1.1 Introduction 1 
1.2 Literature review 1 
1.2.1 Giardia lamblia 1 
1.2.1.1 Definition 1 
1.2.1.2 Classification 2 
1.2.1.3 Epidemiology 2 
1.2.1.4 Morphology 3 
1.2.1.5 Transmission 4 
1.2.1.6 Life cycle 4 
1.2.1.7 Pathology 6 
1.2.1.8 Immunology 7 
1.2.1.8.1 Innate immunity 7 
1.2.1.8.2 Acquired immunity 7 
1.2.1.9 Laboratory diagnosis 8 
1.2.1.10 Treatment 8 
1.2.1.11 Prevention and control 9 
1.2.2 Helicobacter pylori       9 
1.2.2.1 Definition 9 
1.2.2.2 Classification 9 
1.2.2.3 Epidemiology 10 
1.2.2.4 Morphology 10 
1.2.2.5 Transmission 11 
1.2.2.6 Pathology 11 
1.2.2.7 Immunology 12 
1.2.2.7.1 Innate immunity 12 



IX 
 

1.2.2.7.2 Acquired immunity 13 
1.2.2.8 Laboratory diagnosis 13 
1.2.2.9 Treatment 14 
1.2.2.10 Prevention and control 14 
1.2.3 Co-infections of G.lamblia and H.pylori 15 
1.2.3.1 Definition of co-infection 15 
1.2.3.2 Epidemiology 15 
1.2.3.3 Predisposing factors 15 
1.2.3.4 Impact of co-infections 16 
Rationale 18 
Objectives 19 
General objectives 19 
Specific objectives 19 

Chapter two: Materials and Methods 20 
2.1 Study design 20 
2.2 Study area 20 
2.3 Study duration 20 
2.4 Study population 20 
2.5 Sample size 20 
2.6 Sampling 20 
2.7 Sampling methods 21 
2.7.1 Collection of faecal samples 21 
2.7.2 Parasitological methods 21 
2.7. 2.1 Direct wet mount 21 
2.7.2.2 Formal ether concentration technique (FECT) 21 
2.7.2.3 Sensitivity and specificity of direct wet mount 22 
2.7.3 Bacteriological method 22 
2.7.3.1 H.pylori antigen rapid test (H.pylori Ag Rapid Test) 22 
2.8 Data collection 22 
2.9 Data analysis 22 
2.10 Ethical considerations 23 

Chapter three: Results 24 
3.1 General characteristics of study population 24 
3.2 Parasitological results 25 
3.2.1 Prevalence of G.lamblia by using direct wet mount and 
FECT 

25 



X 
 

3.2.2 Prevalence of G.lamblia by using direct wet mount and 
FECT according to gender 

25 

3.2.3 Prevalence of G.lamblia by using direct wet mount 
according to age groups 

26 

3.2.4 Prevalence of G.lamblia by using FECT according to age 
groups 

26 

3.2.5 Prevalence of G.lamblia by using direct wet mount 
according to education levels 

27 

3.2.6 Prevalence of G.lamblia by using direct wet mount 
according to occupation 

27 

3.2.7 Prevalence of G.lamblia according to previous infection 28 
3.3 Bacteriological results 29 
3.3.1 Prevalence of H.pylori by using H.pylori Ag Rapid Test 29 
3.3.2 Prevalence of H.pylori by using H.pylori Ag Rapid Test 
according to gender 

29 

3.3.3 Prevalence of H.pylori by using H.pylori Ag Rapid Test 
according to age groups 

30 

3.3.4 Prevalence of H.pylori by using H.pylori Ag Rapid Test 
according to education levels 

30 

3.3.5 Prevalence of H.pylori by using H.pylori Ag Rapid Test 
according to occupation 

31 

3.3.6 Prevalence of H. pylori according to previous infection 32 
3.4 Co-infections of G.lamblia and H.pylori 33 
3.4.1 Co-infections of G.lamblia and H.pylori by using direct 
wet mount and H. pylori Ag Rapid Test 

33 

3.4.2 Co-infections of G.lamblia and H.pylori by using FECT 
and H.pylori Ag Rapid Test 

34 

3.5 Comparison between direct wet mount and FECT 34 
3.6 Sensitivity and specificity of direct wet mount 35 
3.7 Detection of intensity of G.lamblia by using FECT 35 

Chapter four : Discussion 37 
Chapter five: Conclusions and Recommendations 41 

5.1 Conclusions 41 
5.2 Recommendations 41 
References 42 
Appendix 46 

   



XI 
 

List of tables 

       Title Page No. 
Table (3.1): Frequency of study subjects according to gender 24 
Table (3.2): Frequency of study subjects according to age groups 24 
Table (3.3): Prevalence of G.lamblia by using direct wet mount 
and FECT 

25 

Table (3.4): Prevalence of G.lamblia by using direct wet mount 
according to gender 

25 

Table (3.5): Prevalence of G.lamblia by using FECT according 
to gender 

25 

Table (3.6): Prevalence of G.lamblia by using direct wet mount 
according to age groups 

26 

Table (3.7): Prevalence of G.lamblia by using FECT according 
to age groups 

26 

Table (3.8): Prevalence of G.lamblia by using direct wet mount 
according to education levels 

27 

Table (3.9): Prevalence of G.lamblia by using direct wet mount 
according to occupation 

27 

Table (3.10): Relationship between G.lamblia and clinical 
symptoms 

28 

Table (3.11): Prevalence of H.pylori by using H. pylori Ag 
Rapid Test 

29 

Table (3.12): Prevalence of H.pylori by using H. pylori Ag 
Rapid Test according to gender 

30 

Table (3.13): Prevalence of H.pylori by using H.pylori Ag Rapid 
Test according to age groups 

30 

Table (3.14): Prevalence of H.pylori by using H.pylori Ag Rapid 
Test according to education levels 

31 

Table (3.15): Prevalence of H.pylori by using H. pylori Ag 
Rapid Test according to occupation 

31 

Table (3.16): Relationship between H.pylori and clinical 
symptoms 

32 

Table (3.17): Co-infections of G. lamblia and H.pylori by using 
direct wet mount and H. pylori Ag Rapid Test 

34 

Table (3.18): Co-infections of G. lamblia and H.pylori by using 
FECT and H.pylori Ag Rapid Test 

34 

Table (3.19): Comparison between direct wet mount and FECT 34 
Table (3.20): Sensitivity of  direct wet mount 35 
Table (3.21): specificity of direct wet mount 35 

 

 



XII 
 

List of figures 

      Title Page No. 
Figure (1.1): Appearance of G.lamblia cyst and trophozoite 3 
Figure (1.2): Life cycle of G.lamblia 5 
Figure (1.3): Morphology of H.pylori 10 
Figure (1.4): Pathogenesis of  H.pylori 12 
Figure (3.1): Prevalence of G.lamblia according to previous 
infection 

29 

Figure (3.2): Prevalence of H.pylori according to previous 
infection 

33 

Figure (3.3): Detection of intensity of G.lamblia by using FECT 36 
 

 

 

 

 

 

 

 

 

 

 


