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Abstract 

     Helicobacter pylori (H. pylori) is one of the most common human pathogens in 

the world. Several studies that have investigated the correlation between H. pylori 

infection and type 2 diabetes mellitus (DM) found that H. pylori infection is more 

frequent in the patients, while the results of other studies were unclear. This paper 

aims to investigate the interrelation between the infection with H. pylori and type 2 

DM in Dohuk governorate, Iraq. Eighty four diabetes patients (41 males, 43 

females) and 92 healthy controls were involved in this study. H. pylori status was 

assessed in serum samples by using ELISA test.  Out of the 84 patients, 65 patients 

(77.4%) were H. pylori positive (+ve) and 19 (22.6%) were H. pylori negative (-ve), 

with the difference being statistically significant. This paper found that diabetes is 

significantly associated with the infection of H. pylori in the studied sample of Iraqi 

patients. 
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محافظة دههك/العراق فيي من النهع الثاني علاقة الاصابة بالحلزونية البهابية بمرضى داء الدكر   
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 الخلاصة:
البهابية ىي واحجة من أكثخ مدببات الأمخاض البذخية شضهعًا في العالم. ىشاك العجيج من  البكتخيا الحمدونية    

البهابية والدكخي ووججت أن عجوى الحمدونية البهابية كانت أكثخ  الجراسات التي فحرت العلاقة بضن الحمدونية
الصالبحث في  الجراسات الأخخى غضخ واضحة. تيجف الجراسةشضهعًا في مخضى الدكخي، بضشسا كانت نتائج 

العلاقة بضن عجوى الحمدونية البهابية ومخض الدكخي من الشهع الثاني في محافظة دىهك، العخاق.أجخيت ىحه 
من الإناث يعانهن من أعخاض الجياز 84من الحكهر و81مخيض بالدكخي، من بضشيم  48الجراسة عمى 
البهابية من مرل السخضى والاشخاص الاصحاء  اء. تم تقضيم حالة الحمدونيةاشخاص اصح 29اليزسي و 

مخيزا بشدبة  56من مخضى الدكخي في الجراسة،  48تم تدجضل ما مجسهعو  .ELISAعن طخيق اختبار 
دمبية لفحص ٪( كانت99.5مخيزا بشدبة ) 12و البهابية الحمدونيةمهجبة لفحص   ٪( كانت8...)
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وقج أشارت الشتائج إلى أن ىشاك علاقة معشهية بضن الإصابة بالبكتضخيا الحمدونية ومخض . البهابيةالحمدونية
 الدكخي من الشهع الثاني.

 

Introduction 

 In 1982, Marshal and Warren (Australian scientists) first described Helicobacter pylori [1], 

giving it the name of Campylobacter pyloridis, which was then changed to Campylobacter 

pylori [2]. H. pylori belongs to the Subdivision Proteobacteria, Order Campylobacterales, 

Family Helicobacteraceae, Genus Helicobacter, Species pylori. 

H. pylori is a Gram-negative bacterium that colonizes the stomach and causes persistent 

infection. This infection is a global public health problem, affecting more than half of the 

world’s population [3, 4]. It is more frequent in the developing countries, but it differs among 

countries and among populations in the same country [5]. 

  H. pylori infection, if not treated, persists for the whole life. At the socioeconomic level, 

poor hygiene and high overcrowding rate can attribute to infections with H. pylori [6, 7]. It 

was estimated that H. pylori infected about 4.5 billion individuals all over the world in 2015 

[8]. 

  H. pylori is associated with different diseases, including diabetes [9-13], ischemic heart 

diseases [14], anemia [15], allergic and autoimmune diseases [16, 17], and skin disorders 

[18]. 

  Type 2 DM (T2DM) is a disease that always affects adults and is responsible of more than 

90% of DM cases, being regarded as a serious threat for public health. T2DM is responsible 

for the death of "3.8 million" of the adult population in the world [19, 20]. Worldwide, it is 

estimated that 420 million adults (20–79 years) have diabetes, a number that is projected to 

reach 645 million by 2050 [21]. 

     Most patients of (T2DM) suffer from gastrointestinal tract (GIT) infection symptoms [22]. 

Hence, diabetic patients are more responsive to bacterial infections in the upper GIT. 

However, the relationship between DM and H. pylori infection is still unclear [23]. (GIT) 

infection represents a risk factor of stomach carcinoma [24]. 

    This paper aims to investigate the relation between the infection with H. pylori and type 2 

DM in patients from Dohuk governorate, Iraq.  

Patients and methods 

  Eighty four diabetic patients (41 males and 43 females) were involved in this study, with an 

age range between 22 and 75 years. Ninety two age-matched healthy controls were also 

included for comparison purposes. The infection with H. pylori was detected in serum of  

patients suffering from gastrointestinal infection symptoms, as well as of control group, 

during the period from April 2018 to May 2019 in a private laboratory ( AmrLab Medical 

Laboratories ) in Dohuk. 

The information collected for each patient included the variables of sex, age, H. pylori test 

result, body mass index (BMI), DM test result (fasting plasma glucose level), history of 

diabetes drugs use, family history of diabetes, and glycosylated Hb (HbA1c) level. The 

symptoms of gastric infection with H. pylori are characterized by abdominal cramps and 

discomfort, followed by diarrhea, nausea, vomiting, fever, loss of appetite, muscle aches, 

dehydration, headache, bloody or black stools, and weight loss.  

  Laboratory examinations were performed on blood samples of fasting patients for at least 8 

hours. Samples were collected and stored at 4°C. Serum was separated by using a centrifuge 

at 1800 rpm for 18 min. The serum samples were tested for fasting plasma glucose level, 

HbA1c level, and H. pylori infection [25, 26]. The level of anti- H. pylori immunoglobulin G 

antibody was measured using enzyme-linked immunosorbent assay (ELISA) kit (Euroimmun, 

PerKinElmer, USA). 

https://www.hindawi.com/journals/jtm/2019/9303072/#B1
https://www.hindawi.com/journals/jtm/2019/9303072/#B2
https://www.healthline.com/symptom/nausea
https://www.healthline.com/symptom/vomiting
https://www.healthline.com/symptom/fever
https://www.healthline.com/symptom/dehydration
https://www.healthline.com/health/headache
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  Statistical analyses were performed using Prism 8 statistics software (GraphPad Software, 

San Diego, UC). Continuous variables were expressed as mean ± SD. Categorical variables 

were expressed as n (%). The chi square (X
2
)
 
test was selected to evaluate the relations among 

categorical variables, with reports of the corresponding p-values. A p-value lower than 0.05 

was regarded as indicating statistically significant difference. ELISA test was used as a 

suitable method of the serodiagnosis for H. pylori infection, by measuring the levels of anti- 

H. pylori immunoglobulin G antibody, which was tested for finding the association between 

H. pylori infection and type 2 diabetes. 

Results 

     Among the 84 patients, 51.2% (n=43) were females and 48.8% (n=41) were males. The 

range of age for the patients was 22-75 years, with a mean ± SD of 54.35 ± 9.36 years.  

    The present study shows that the percentage of female diabetic patients is higher than that 

of males.  

   Total prevalence of H. pylori in the blood of patients under study was 65/84 (77.4%). Our 

results show a statistically significant difference between the patients and control groups with 

regards to H. pylori infection rate (Table 1). 

 

Table 1- Prevalence of Helicobacter pylori infection in diabetic and non- diabetic patients 

(control group) 

H. pylori infection 
T2DM patients 

No. (%) 

Non-    diabetic 

subjects (control) 

No. (%) 

Total 

 

 

 

P-value 

Positive 
65 (77.4) 

 

54 (58.7) 

 
119 

 

0.006 Negative 
19 (22.6) 

 
38 (41.3) 57 

Total 

 

84 (100) 

 
92 (100) 176 

 

      The results showed no significant male preponderance in exposure to the infection with H. 

pylori (33/65; 50.8%), compared with female infection rate (32/65; 49.2%), as listed in Table 

2.   

 

Table 2-Distribution of H. pylori infection according to gender 

Sex 
H. pylori ( + ) 

No. (% 

H. pylori ( - ) 

No. (%) 
Total P-value 

Female 32 (49.2) 11 (57.9) 43 (51.2) 

 

 

 

0.344 

Male 33 (50.8) 8 (42.1) 41 (48.8) 

Total 65 (100%) 

19 (100%) 

 

 

84 (100%) 

 

   In the present paper, 22.62% (n=19) of the diabetic patients were negative to H. pylori 

infection and, whereas 77.38% (n=65) were positive (Figure 1). 
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Figure 1-Percentage of H. pylori infection (negative and positive) among DM patients. 

 

     The rate of higher infection of H. pylori was observed in the group of patients with age 

range of 50 – 59 years (n=25, 38.5%), followed by the age groups of 40 – 49 years, 60 - 69 

years, and 70+ years  (n=19, 29.2%; n=16, 24.6%; n=3, 4.6%, respectively). The lower 

infection was recorded among patients with age of 20 – 39 years (n=1, 1.5%) (Table 3). 

Statistically, no significance was detected in terms of differences in infection rate according to 

age (p value = 0.4). 

The infection H. pylori was not significantly related with the variables of history of diabetic 

treatment, HbA1c level, family history of diabetes, and BMI. Information related to the GIT 

infection symptoms and history of gastric surgeries are listed in Table 4. 

  

Table 3- Distribution of H. pylori infection according to the age of diabetic patients.  

 

Age group 

H. pylori (-) 

N=19 

No. (%) 

H. pylori (+) 

N=65 

No. (%) 

 

P-value 

20-29 1 (5.3%) 1 (1.5%) 

 

 

 

 

0.4 

30-39 0 (0.0%) 1 (1.5%) 

40-49 2 (10.5%) 19 (29.2%) 

50-59 9 (47.4%) 25 (38.5%) 

60-69 5 (26.3%) 16 (24.6%) 

70+ 2 (10.5%) 3 (4.6%) 
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Table -4- : Relationship between H. pylori infection and several variables.  

Variables Results 

H. pylori ( - ) 

Total No.=19 

No. (%) 

 

H. pylori ( + ) 

Total No.=65 

No. (%) 

 

P-value 

 

History of diabetic 

drug (H of D) 

Negative 7 (36.8%) 26 (40.0%)  

0.512 Positive 12 (63.2%) 39 (60.0%) 

 

HbA1c
* 

Negative 11 (57.9%) 28 (43.1%)  

0.3 
Positive 8 (42.1%) 37 (56.9%) 

 

Family history of 

diabetes (FHD) 

Negative 6 (31.6%) 32 (49.2%) 
0.136 

Positive 13 (68.4%) 33 (50.8%) 

Body mass index 

(BMI) 

Negative 16 (84.2%) 57 (87.7%)  

0.4 Positive 3 (15.8%) 8 (12.3%) 

 

Gastro infection tract 

symptoms 

Negative 11 (57.9%) 50 (76.9%) 
 

0.092 Positive 8 (42.1%) 15 (23.1%) 

 

History of gastric 

surgeries 

Negative 14 (73.7%) 57 (87.7%) 
 

0.132 Positive 5 (26.3%) 8 (12.3%) 

 * "HbA1c:  average level of blood sugar over the past 2 to 3 months"
 

 [HbA1c: <5.1-6.4%=(Negative); 6.5-9%=(Positive)] 

  

Discussion 

     Our study found that the percentage of female diabetic patients is higher than that of males 

(51.2% vs. 48.8%), with no statistical significance of the difference. Similarly, Boyuk et al. 

observed percentages of 36.6% of males and 63.4% of females in individuals with the same 

disease [27, 28]. Several factors, including dietary habits, culture, and differences in lifestyle 

may contribute to the higher prevalence of diabetes and obesity among female patients [29]. 

  Diabetic patients are affected by gastrointestinal bacterial infections. Our study tested 

whether diabetes is possibly accompanied by infection of H. pylori. We examined the 

prevalence of infection with H. pylori in T2DM patients and found that the infection rate was 

significantly higher in T2DM patients than with non T2DM. Similarly, some studies have also 

found higher spread of H. pylori infection in DM patients compared with healthy individuals 

or with non DM patients [30-34], while others did not support such correlation [35-37]. 

  The defect of diabetic patient ؙs immunity (both humoral and cellular) in response to H. 

pylori infection can be interpreted by the reduction of both acid secretion and gastrointestinal 

motility, which promote H. pylori colonization [38]. This also increases the rate of infection 

in the gastrointestinal system [39]. Moreover, diabetes induces changes in the metabolism of 

glucose and, therefore, alters the chemical reactions in the gastric mucosa, encouraging the 

colonization of H. pylori [40]. 

  Also, we found a slight non-significant difference in the prevalence of  H. pylori infection 

between female and male patients. These findings support those reported However, Chen et 

al. found an identical percentage of infection prevalence (20%)  in males and females of an 

adult population from Taiwan [41]. 

  In terms of age, there was no significant difference in the prevalence of H. pylori infection 

among all age groups of patients. However, the distribution of H. pylori infection was higher 

among age group patients 50 to 59 years. These findings are in concordance with those of 

Bajaj et al., who had reported that the maximum patients were in the age group 51-60 years 

and 41-50 years [42,43]. In contrast to these findings, another investigation showed that H. 
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pylori seropositivity is associated with age, where about 80% of diabetic patients were in the 

age of lower than 50 years [44,45,46]. 

  In the present study, we found that the infection of H. pylori was not significantly related 

with HbA1c level in T2DM patients. In contrast to these findings, Bajaj et al. and Hsieh et al. 

found a significant relationship between H. pylori infection and HbA1c level of T2DM 

patients [43, 47]. 

  Furthermore, other studies reported that among the patients attended to diabetes clinics, as 

many as 75% of them suffered from a significant gastrointestinal tract infection symptoms 

[48, 49]. 

  Nam and co-workers found no relation between H. pylori infection and family history of 

diabetes and BMI [50], which is in agreement with our study findings. 

         In conclusion, our study investigated the relation between T2DM and H. pylori infection 

in Dohuk governorate. Overall, the prevalence of H. pylori infection was observed to be 

significantly higher in patients with type 2 diabetes as compared to patients without diabetes. 

The findings of the current study support the association of diabetes with H. pylori infection. 

 

References 
[1] B.J.MarshallandJ.R.Warren,"Unidentified curved bacilli in the stomach of patients with gastritis 

and peptic ulceration", Lancet, vol.1, no. 8390,pp.1311-1315, 1984 . 

[2] K.X. Papamichael,G.Papaioannou, H.Karga, A. Roussos and G.J.Mantzaris,  "Helicobacter pylori 

infection and endocrine disorders: Is there a link?" World J Gastroenterol,vol.15, no.22,pp.2701-

2707, 2009 . 

[3] A. Eshraghian, “Epidemiology of Helicobacter pylori infection among the healthy population in 

Iran and countries of the eastern mediterranean region: a systematic review of prevalence and risk 

factors,” World Journal of Gastroenterology: WJG, vol. 20, no. 46, pp. 17618–17625. 2014. 

[4] M. Plummer, S. Franceschi, J. Vignat, D. Forman and C. de Martel,“Global burden of gastric 

cancer attributable to Helicobacter  pylori,”  International Journal of Cancer, vol. 136, no. 2, pp. 

487–490. 2015. 

[5] F.Franceschi, G.Zuccalà, D.Roccarina, A.Gasbarrini. "Clinical effects of Helicobacter pylori 

outside the stomach."Nature Reviews Gastroenterology &Hepatology, vol. 11, no. 4, pp. 234–

242.2014. 

[6] R.S. Mhaskar, L. Ricardo, A. Azliyati, R. Laxminarayan, B.Amol, W Santosh et al. , "Assessment 

of risk factors of Helicobacter pylori infection and peptic ulcer disease," Journal of Global 

Infectious Diseases, vol. 5, no.2, pp. 60–67, 2013    . 

[7] D. Asrat , I. Nilsson, Y.Mengistu, S. Ashenafi, K.Ayenew, W. Abu Al-Soud et al,"Prevalence of 

Helicobacter pylori infection among adult dyspeptic patients in Ethiopia,"  Annals of Tropical 

Medicine & Parasitology, vol. 98, no2, pp.181–189. 2004 . 

[8] J.K.Y. Hooi, W.Y. Lai, W.K. Ng M.M.Y. Suen, F.E. Underwood,D. Tanyingoh, et al,"Global 

prevalence of Helicobacter pylori infection:systematic review and meta‐analysis," 

Gastroenterology, vol.153, no. 2,pp. 420– 429. 2017. 

[9] F. Franceschi, A. Gasbarrini, S.A. Polyzos and J. Kountouras, "Extragastric diseases and 

Helicobacter pylori," Helicobacter, vol. 20, no. 1, pp. 40– 46. 2015. 

[10] C.Y. Jeon, M.N. Haan, C. Cheng, E.R. Clayton, E.R. Mayeda, J.W. Miller et al. "Helicobacter 

pylori infection is associated with an increased rate of diabetes," Diabetes Care, vol.35, no.3, 

pp.5-520. 2012. 

[11] M. Zhou, J. Liu, Y. Qi, M. Wang, Y. Wang, F. Zhao et al, "The association between Helicobacter 

pylori seropositivity and risk of new‐onset diabetes: a prospective cohort study," Diabetologia, 

vol. 61, no.2, pp. 300– 307. 2018. 

[12] S.A.H.Nodoushan and A. Nabavi, "The Interaction of Helicobacter pylori Infection and Type 2 

Diabetes Mellitus," Adv Biomed Res, vol. 8, no.15, pp. 18-37. 2019. 

[13] C. Hsieh, S.S. Wang, Y.T. Hsieh, F.C. Kuo, M.S. Soon andD.C. Wu, "Helicobacter pylori 

infection associated with high HbA1c and Type 2 diabetes," Eur J Clin Invest, vol.43, no.9, pp. 

56-949. 2013. 



Al-Khafaf et al.                                                 Iraqi Journal of Science, 2022, Vol. 63, No. 1, pp: 62-69  

 

68 

[14] Y. Sawayama, I. Ariyama, M. Hamada, S. Otaguro, T. Machi, Y. Taira, et al, "Association 

between chronic Helicobacter pylori infection and acute ischemic stroke: Fukuoka harasanshin 

atherosclerosis trial (FHAT)," Atherosclerosis, vol.178, no.2, pp. 9-303. 2005. 

[15] M.Y. Xu, B. Cao, B.S. Yuan, J. Yin, L. Liu andQ.B. Lu. "Association of anemia with 

Helicobacter pylori infection: a retrospective study," Sci Rep, vol.7, no.13434. pp. 3-13955. 2017. 

[16] A. Amedei, G. Codolo, G. D.Prete, M. de Bernard andM.M. D'Elios, "The effect of Helicobacter 

pylori on asthma and allergy," J Asthma Allergy, vol.3, pp.139–147. 2010. 

[17] D.S. Smyk, A.L. Koutsoumpas, M.G. Mytilinaiou,E. I. Rigopoulou , L. I. Sakkas and D.P. 

Bogdanos, "Helicobacter pylori and autoimmune disease: cause or bystander," World J 

Gastroenterol, vol.20, no. 3, pp.613–29. 2014. 

[18] T.Z. Abd-Alrahman, R.S. Aboud, S.D. Al-Ahmer and T.Y.  Muhammad, "The role of 

Helicobacter pylori infection in skin disorders" Iraqi Journal of Science, vol. 57, no.4A, pp, 

2406-2411.2016. 

[19] S. Van Dieren, J.W. Beulens, Y.T. van der Schouw, D.E. Grobbee andB. Neal, "The global 

burden of diabetes and its complications: An emerging pandemic," Eur J Cardiovasc Prev 

Rehabil, vol.17, no.1, pp. 3-8. 2010. 

[20] C. He, Z. Yang andN.H. Lu, "Helicobacter pylori infection and diabetes: Is it a myth or fact?" 

World J Gastroenterol, vol.20, no. 16. pp. 4607–17. 2014. 

[21] International Diabetes Federation. Diabetes atlas 8th edition 2017 global fact sheet. 2017. 

Available at https://www.idf.org/aboutdiabetes/what-is-diabetes/facts-figures.html. Accessed 

April 14, 2019. Findings indicate the significant and costly economic and disease burden that 

diabetes has across the world. 

[22] J.O. Ha, T.H. Lee , C.W. Lee, J. Y. Park, S. H. Choi, H. S. Park, J. S. Leeet al,  "Prevalence and 

risk factors of gastroesophageal reflux disease in patients with type 2 diabetes mellitus," Diabetes 

Metab J, vol.40, no. 4, pp. 297–307. 2016. 

[23]  X. Zhou, C. Zhang, J. WuandG. Zhang, "Association between Helicobacter pylori infection and 

diabetes mellitus: a meta analysis of observational studies," Diabetes Res ClinPract, vol. 99, no.2, 

pp. 200-208. 2013. 

[24] R.G. Zhang,G.C. Duan, Q.T. Fan andS.Y. Chen, "Role of Helicobacter pylori infection in 

pathogenesis of gastric carcinoma," World J Gastrointest Pathophysiol, vol. 7, no.1, pp. 97-107. 

2016. 

[25] J.C. Dent, C.A.M. McNulty, J.S. Uff, M W Gear and S P Wilkinson, "Campylobacter pylori 

urease: a new serological test," Lancet, vol. I, no.8592, pp. 1002-1988. 

[26]  World Health Organization, International Society of Hypertension Writing Group: 2003 World 

Health Organization (WHO) 2003 /International Society of Hypertension (ISH) statement on 

management of hypertension. J Hypertens,vol. 21, no. 11, pp.1983-1992, 2003. 

[27] World Health Organization,"Definition, Diagnosis, and Classification of Diabetes Mellitus and its 

Complications. Report of the Expert Committee on the Diagnosis and Treatment of Diabetes 

Mellitus," Diabetes Care, vol. 20, no. 7,pp. 1183-1187, 1997. 

[28] B. Boyuk, G. Kilicaslan, A. Celebi, H. Atalay, O. Mavis, and I. Ekizoglu, "Dyspeptic Symptoms 

in Patients with Type 2 Diabetes Mellitus: Helicobacter pylori Infection and Its Associations with 

Metabolic Control," J Gastrointest Dig Syst,vol.7, no.6, pp. 542. 2017. 

[29] C. Stidley, V. Shah, A.S. Narva, D. Dalton, J. MacCluer, A. Bobeluet al, "A population-based, 

cross-sectional survey of the Zuni Pueblo: a collaborative approach to an epidemic of kidney 

disease," Am J Kidney Dis, vol. 39, no.2, pp. 358–368. 2002. 

[30] A. Bener, R. Micallef, M. Afifi, M. Derbala, H.M. Al-Mulla andM.A. Usmani, "Association 

between type 2 diabetes mellitus and Helicobacter pylori infection," Turk J Gastroenterol, vol. 

18, no. 4, pp. 225-229. 2007. 

[31] J. Vafaeimanesh, M. Parham andM. Bagherzadeh, "Helicobacter pylori infection prevalence: Is it 

different in diabetics and nondiabetics?" Indian J EndocrinolMetab, vol. 19, no.3. pp. 364-368. 

2015. 

[32]  A. F. Syam, M. Miftahussurur, D. Makmun, I. A.Nusi, L. H.Zain,  Zulkhairiet al, “Risk factors 

and prevalence of Helicobacter pylori in five largest islands of Indonesia: A preliminary study,” 

PLOS ONE, vol. 10, no. 11, pp.1-14. 2015. 

 



Al-Khafaf et al.                                                 Iraqi Journal of Science, 2022, Vol. 63, No. 1, pp: 62-69  

 

69 

[33] B.R. Devrajani, S.Z.A.Shah, A.A. Soomro and T. Devrajani, "Type 2 diabetes mellitus: A risk 

factor for Helicobacter pylori infection: A hospital based case-control study," Int J Diabetes 

DevCtries,vol.30, no. 1, pp. 6-22. 2010. 

[34] S.A.Polyzos, J.Kountouras, C.Zavos, G.Deretzi. "The association between Helicobacter pylori 

infection and insulin resistance: a systematic review."Helicobacter, vol. 16,  no. 2, pp. 79–88. 

2011. 

[35] M. M.D.  El Hadidy,Y Abdul-Aziz Mohamed, A.R. A.Mokhtar, Mo. M. Abo El Ata, S. S.Abd El 

Gwad "Helicobacter pylori Infection and Vascular Complications in Patients with Type 2 

Diabetes Mellitus," Journal of Tiabah university medical science,  vol.4,no. 1, pp. 62-72, 2009. 

[36] R. Anastasios, C. Goritsas, C. Papamihail, R. Trigidou, P. Garzonis and  A. Ferti, "Helicobacter 

pylori infection in diabetic patients: prevalence and endoscopic findings," Eur J Intern Med, 

vol.13, no. 6, pp. 376. 2002. 

[37] T. Tamura, E. Morita, S. Kawai, T. Sasakabe, Y. Sugimoto, N. Fukudaet al, "No association 

between Helicobacter pylori infection and diabetes mellitus among a Japanese population: A 

cross-sectional study," Springer plus, vol. 4, no. 4, pp. 602. 2015. 

[38] T. Borody, Z. Ren, G. Pang andR. Clancy, "Impaired host immunity contributes to Helicobacter 

pylori eradication failure," Am J Gastroenterol,vol.97, no.12, pp.3032–3037. 2002. 

[39]  H.Zojaji, E.Ataei, S.J.Sherafat, M.Ghobakhlou, F. SR. "The effect of the treatment of 

Helicobacter pylori infection on the glycemic control in type 2 diabetes mellitus."Gastroenterol 

Hepatol Bed Bench, vol.6, no. 1,pp.36–40. 2013. 

[40] D.A. De Luis, H. de la Calle, G. Roy, C.M. de Argila, S. Valdezate, R. Cantonet al, "Helicobacter 

pylori infection and insulin-dependent diabetes mellitus," Diabetes Res ClinPract,vol.39, no.2, 

pp.143–146.1998. 

[41] T.P. Chen, H.F. Hung, M.K. Chen, H.H. Lai, W.F. Hsu, K.C. Huang et al,"Helicobacter pylori 

infection is positively associated with metabolic syndrome in Taiwanese adults: A cross-sectional 

study," Helicobacter, vol. 20, no.3, pp. 184–191. 2015. 

[42] A. H. Al-Khafaf, H. A. Ibrahem, N. F. Al-Rawi and N. R. Hussein, "Distribution of Helicobacter 

pylori infection in Mosul/Iraq and its association with diseases habitats and other factors", 

Biochemical and Cell Arch,vol. 20, No. 2, pp. 5947-5952. 2020. 

[43]  S. Bajaj, L. Rekwal, S.P.Misra, V. Misra,  R.K. Yadav and A. Srivastava, "Association of 

Helicobacter pylori infection with type 2 diabetes," Indian J Endocrinol Metab, vol. 18, no. 5, pp. 

694–699. 2014. 

[44] K.S. Zafar, V. Ram and M. Kumar, "A study of Helicobacter pylori infection in diabetes 

mellitus," International Journal of Research in Medical Sciences, vol.4, no. 9, pp. 4166-4171. 

2016. 

[45] M. Akeel, E. Elmakki, A. Shehata, A. Elhafey, T. Aboshouk, H. Ageelyet al, "Prevalence and 

factors associated with H. pylori infection in Saudi patients with dyspepsia," Electron Physician, 

vol.10, no. 9, pp. 7279–7286. 2018. 

[46]  Y.U . Yingying, J. Cai, Z.Song, J.Wang and L.Wu,. "Association of Helicobacter pylori infection 

with metabolic syndrome in aged Chinese females," Experimental and Therapeutic Medicine, 

vol.17, pp.4403-4408, 2018. 

[47] M.C. Hsieh, S.S. Wang, Y.T. Hsieh, F. Kuo, M. s. Soon and D. C. Wu,"Helicobacter pylori 

infection associated with high HbA1c and type 2 diabetes," EurJClin Invest, vol. 43, no. 9, pp. 

949-956. 2013. 

[48] A. Granquist, A. Bredberg, T. Sveger andI. Axelsson "A longitudinal cohort study on the 

prevalence of Helicobacter pylori antibodies in Swedish children and adolescents," ActaPaediatr, 

vol.91, no.6, pp. 636-40. 2002. 

[49] R.W. FrenckJr andJ.Clemens,"Helicobacter in the developing world," Microbes Infect, vol. 5, 

no.8, pp.705-13. 2003. 

[50] S.J. Nam, S.C. Park, S.H. Lee, D.W. Choi, S. H.Lee, C.S. Bang et al, "Helicobacter pylori 

eradication in patients with type 2 diabetes mellitus: Multicenter prospective observational study," 

SAGE Open Medicine, vol. 7, no.10, pp. 1-7. 2019. 

 

 

 


