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INTRODUCTION
Comorbidity is always a challenge for diagnostics and 
therapy of the vast majority of diseases. Clinicians have to 
consider all the possible interactions, common pathways, 
and issues that may occur as a result of overlap between 
two or more disorders. Considering Type 2 diabetes mel-
litus (T2DM) as an epidemic in the XXI century [1,2], it 
becomes obvious that different comorbidities associated 
with T2DM need comprehensive study. As estimated by 
the International Diabetes Federation in 2019, there are 
463 million people with DM worldwide, and this number is 
increasingly growing [3]. Type 1 diabetes mellitus (T1DM) 
has always been in the focus of researches, but the data on 
T2DM is quite limited and controversial. Longstanding 
T2DM results in complications that may affect any organ 
in human organism through neuropathy and angiopathy. 

It goes without saying that disturbances in gastrointes-
tinal (GI) function may affect the pharmacodynamics of 
oral hypoglycemic agents and postprandial glucose level. In 
this case «vicious circle» may be formed: impaired motor 
function of GI tract may slow down the transit and further 
absorption of nutrients (including glucose). In turn the 
postprandial blood glucose profile will be shifted, which 
dissociates time of plasma glucose concentration peak and 

time-related mechanisms of action of hypoglycemic agents. 
In this case it becomes difficult to maintain the target 
glucose level within normal ranges, and poorly controlled 
DM predisposes to complications development, including 
gastrointestinal [4,5]. 

Thus, impaired blood glucose levels may predetermine 
gastrointestinal disorders in patients with DM. On the 
other hand, gastrointestinal diseases may affect as post-
prandial blood glucose level as pharmacodynamic of oral 
hypoglycemic agents. Described mechanisms highlight 
the importance of GI functioning correction in terms 
of DM management, enhancing in this way adequate 
glycemic control.

One of the most common GI pathologies is chronic 
gastritis, which is often left underestimated in clinical 
practice, however it may result in peptic ulcer and gastric 
cancer [6]. Some studies suggest that patients with T2DM 
are more predisposed to stomach cancer [7,8] than those 
without DM. In addition T2DM is a risk factor for peptic 
ulcer bleeding [9] and delayed ulcer healing [10]. Hence, 
the comorbidity between T2DM and chronic gastritis is 
considered to be a relevant aspect of clinical research.

It is well known that Helicobacter pylori (HP) is the lead-
ing etiological factor of gastritis, peptic ulcer and stomach 

DO H. PYLORI STATUS AND SMALL INTESTINAL BACTERIAL 
OVERGROWTH DETERMINE THE CLINICAL COURSE OF CHRONIC 
ACTIVE GASTRITIS IN PATIENTS WITH TYPE 2 DIABETES MELLITUS?

DOI: 10.36740/WLek202006127 
 
Tetiana O. Radionova, Igor M. Skrypnyk, Ganna S. Maslova
UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

ABSTRACT
The aim: To define clinical peculiarities of chronic active gastritis in patients with type 2 diabetes mellitus (T2DM) considering Helicobacter pylori (HP) status and small intestinal 
bacterial overgrowth (SIBO).
Materials and methods: 172 patients with chronic active gastritis were enrolled in the study, 92 out of them had concomitant T2DM. Symptoms were collected with the 
questionnaire, HP infection was diagnosed with stool antigen test, SIBO was assessed with glucose hydrogen breath test.
Results: 87.5% (n=70) patients with chronic gastritis without DM had epigastric pain, however those with T2DM reported pain only in 41.3% (n=38) cases. Other symptoms 
included: nausea, bloating, early satiety, postprandial fullness, heartburn, belching and vomiting. HP infection in patients with chronic gastritis and concomitant T2DM 
is significantly associated with symptoms of epigastric pain (OR=2.78, 95%CI 0.92-8.41), bloating (OR=3.92, 95%CI 1.40-10.99), nausea (OR=2.32, 95%CI 0.85-0.6.30), 
postprandial fullness (OR=1.45, 95%CI 0.54-3.87) and belching (OR=1.01, 95%CI 0.32-3.16), whereas SIBO – with bloating (OR=8.82, 95%CI 2.88-27.01), nausea (OR=5.15, 
95%CI 1.88-14.10) and belching (OR=2.53, 95%CI 0.67-9.52).
Conclusions: Patients with T2DM and chronic active gastritis report epigastric pain significantly less than non-diabetics. HP infection probably plays a prominent role in 
development of epigastric pain in patients with T2DM. Additionally, HP is linked to SIBO, which may lead to bloating, belching and nausea onset.

  KEY WORDS: type 2 diabetes mellitus, chronic gastritis, Helicobacter pylori, small intestinal bacterial overgrowth, gastrointestinal symptoms

Wiad Lek. 2020;73(6):1223-1228

ORIGINAL ARTICLE



Tetiana O. Radionova et al. 

1224

cancer. As well stress factors are thought to play important 
role in exacerbations of chronic gastritis and peptic ulcer 
[11]. The prevalence of HP infection among patients with 
DM is debatable. However, some studies suggest the link 
between HP infection and T2DM, claiming that prevalence 
of HP among patients with T2DM is much higher than in 
non-diabetics [12–14] and patients with T1DM [15]. The 
group of Chinese researchers found opposite relationship: 
people with positive HP status are under the risk of DM 
[16]. The relevance of HP diagnostics in patients with 
DM is also supported by better glycemic control after 
HP-eradication [17], which is probably realized through 
pro-inflammatory factors decrease [18].

The first step of chronic gastritis diagnostics in patients 
with T2DM is based on clinical symptoms. Recently one 
descriptive, cross-sectional study showed that 91.4% pa-
tients with DM express mainly such GI symptoms as flat-
ulence, retrosternal pain, belching, postprandial fullness, 
and constipation [19]. It is typical for patients with diabetes 
not to have pain syndrome in case of GI disorders, which 
often complicates timely diagnostics. In addition, severe 
forms of gastritis and ulcer disease are often followed by 
mild dyspeptic syndrome [20]. That is why it is important 
to understand clinical manifestation of GI diseases in pa-
tients with DM to make an accurate diagnosis and prescribe 
proper treatment in time. However, there are no studies, 
focused on clinical features of stomach disorders in patients 
with DM depending on their HP status.

Nowadays much attention is paid to GI microbiome. De-
spite the fact that HP is considered to be the major etiolog-
ical factor of many stomach diseases, a lot of investigations 
of GI microbiota, including gastric, are being performed. 
Even though the data is limited, the role of microbiota 
impairment was established even in carcinogenesis [21] 
and bacterial overgrowth was found to promote gastric 
cancer [22]. Summarizing the role of microbiota in gastric 
disorders and its probable influence on glycemic control 
in patients with DM [23], GI bacteria in patients with DM 
and GI disorders need to be assessed more attentively.

THE AIM
To characterize the upper GI symptoms of chronic active 
gastritis in patients with T2DM in comparison to non-di-
abetic patients and define the peculiarities of chronic 
gastritis in patients with T2DM considering HP infection 
and small intestinal bacterial overgrowth (SIBO).

MATERIALS AND METHODS
The current multi-centered, descriptive, cross-sectional 
study was conducted in 2017-2019. 172 patients with 
clinically, endoscopically and histologically confirmed 
chronic active gastritis were enrolled. 92 participants had 
T2DM (diabetic group) and 80 didn’t have DM or impaired 
glycemic states (control non-diabetic group). T2DM was 
previously diagnosed and defined as fasting plasma glucose 
(FPG) ≥7.0 mmol/L or glycated haemoglobin (HbA1c) 

≥6.5% [3]. The diagnosis of chronic gastritis was made on 
the basis of esophagogastroduodenoscopy (EGD) with 
biopsy (7 mucosal biopsy samples were analysed). Subjects 
with oncopathology, autoimmune disorders, inflammatory 
bowel diseases, acute infections, severe renal and hepatic 
diseases and peptic ulcer at the moment of investigation 
were excluded prior to the study. To define HP-infection 
stool antigen test (SATs) was carried out. SIBO was di-
agnosed with glucose hydrogen breath test (HBT) when 
there was a rise in hydrogen more than 12 ppm above the 
basal level after glucose ingestion [24]. The symptoms 
were collected with the questionnaire aiming to register 
the presence of the next upper GI symptoms: epigastric 
pain, bloating, early satiety, heartburn, nausea, vomiting, 
postprandial fullness, belching. Additional information on 
study population, glycemic profile, hypoglycemic therapy, 
concomitant pathology and complications of DM was ob-
tained from the latest patients’ medical records.

Ethical norms were adhered: all enrolled patients were 
fully informed about the research and informed consents 
were obtained before the study. The study project was ap-
proved by the bioethics committee of Ukrainian Medical 
Stomatological Academy, Poltava, Ukraine (order number 
156, 20.06.17).

Data reported as mean ± standard deviation and number 
(%). Statistical analysis to assess the link between events 
was conducted with the use of odds ratio (OR) parameter. 
For statistical analysis software STATA/IC v.16 for Win-
dows (Stata Corp LLC, 2019) was applied.

RESULTS

CHARACTERISTICS OF STUDY POPULATION
The total of 172 patients with endoscopically and histolog-
ically confirmed chronic active gastritis participated in the 
research. Those who did not meet the criteria of inclusion 
were previously excluded. All patients were subdivided 
onto 2 groups: group I (n=92) – patients with chronic active 
gastritis and T2DM; group II (n=80) – control group of 
patients with chronic active gastritis without DM. 

The gender distribution in the group I was: male – 68,5% 
(n=63), female – 31.5% (n=29); in the group II: male – 
57.5% (n=46), female – 42.5% (n=34). Male gender is 
considered to be linked to the chronic gastritis in patients 
with T2DM (OR=1.61, 95% CI 0.86-2.99). The mean age 
of the patients in the Ist group was 61.6±9.0 years, in the 
IInd group – 54.0±13.5 years. 

The mean level of FBGL in patients with T2DM was 
7.3±2.4 mmol/L, HbA1c  – 8.7±2.3%. About 39.1% (n=36) 
of patients with T2DM and chronic gastritis had decom-
pensated T2DM, 83.7% (n=77) were diagnosed with di-
abetic angiopathy and diabetic neuropathy. The glycemic 
control was maintained in 59,8% (n=55) patients with 
peroral hypoglycemic agents (metformin, glyclazide, glib-
enclamid), in 18.5% (n=17) cases  – with insulin therapy, 
and 21,7% (n=20) of patients controlled their glucose levels 
with dietary and lifestyle modifications.
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PREVALENCE OF SYMPTOMS
Upper GI symptoms of chronic gastritis in the patients 
of the Ist group with T2DM differed from the patients in 
the IInd group. The main contrast was observed regarding 
abdominal pain: 87.5% (n=70) patients with chronic gas-
tritis without DM had epigastric pain, however those with 
T2DM reported pain only in 41.3% (n=38) of cases. Thus, 
T2DM was found to increase the risk of atypical presen-
tation of gastritis without epigastric pain syndrome (OR= 
8.91, 95%CI 4.17-19.05). On the contrary, patients with 
chronic gastritis and T2DM reported dyspeptic symptoms 
more commonly than patients without T2DM: bloating 
58.7% (n=54) vs 40.0% (n=32), early satiety 47.8% (n=44) 
vs 15.0% (n=12), heartburn 40.2% (n=37) vs 30.0% (n=24), 
nausea 67.4% (n=62) vs 52.5% (n=42), vomiting 6.5% 
(n=6) vs 1.5% (n=1), postprandial fullness 50.0% (n=46) 
vs 11.3% (n=9) respectively. However, belching was pre-
sented more among patients without T2DM 42.5% (n=34) 
vs 23.9% (n=22).

SYMPTOMS AND HP INFECTION
According to the obtained results, HP infection was de-
tected in 77% (n=71) patients with chronic gastritis and 
concomitant T2DM (group I), while only 60% (n=48) of 
those without DM had this bacterium (group II).

After T2DM patients of the Ist group (n=92) were addi-
tionally subdivided onto HP-positive (n=71) and HP-neg-
ative cases (n=21), the next data was received. Epigastric 
pain, bloating and nausea were mainly reported by patients 
with chronic HP-positive gastritis and T2DM in compar-
ison to non-diabetic patients, namely 46.5% (n=33) vs 
23.8% (n=5), 66.2% (n=47) vs 33.3% (n=7), 71.8% (n=51) 
vs 52.4% (n=11) respectively (Table I). HP infection in 

patients with chronic gastritis and concomitant T2DM 
is significantly associated with symptoms of epigastric 
pain (OR=2.78, 95%CI 0.92-8.41), bloating (OR=3.92, 
95%CI 1.40-10.99), nausea (OR=2.32, 95%CI 0.85-0.6.30), 
postprandial fullness (OR=1.45, 95%CI 0.54-3.87) and 
belching (OR=1.01, 95%CI 0.32-3.16), whereas there is 
no association with early satiety, heartburn and vomiting.

SYMPTOMS AND SIBO
In our study we found that SIBO was another common 
state in patients with chronic gastritis and T2DM (group 
I), as 75% (n=69) of them had positive HBT with glucose. 
Patients with chronic gastritis without DM (group II) were 
diagnosed with SIBO only in 41.3% (n=33) cases.

After T2DM patients of the Ist group (n=92) were ad-
ditionally subdivided onto SIBO-positive (n=69) and SI-
BO-negative subjects (n=23), we detected that those with 
SIBO express vomiting in 5.8% (n=4) cases, belching – in 
27.5% (n=19), heartburn – in 37.7% (n=26), epigastric pain 
– in 40.6% (n=28), early satiety – in 46.4% (n=32), post-
prandial fullness – in 49.3% (n=34), bloating – in 71.0% 
(n=49), nausea – in 76.8% (n=53) cases (Table I). SIBO 
in patients with chronic gastritis and T2DM is strongly 
associated with such symptoms as bloating (OR=8.82, 
95%CI 2.88-27.01), nausea (OR=5.15, 95%CI 1.88-14.10) 
and belching (OR=2.53, 95%CI 0.67-9.52).

ASSOCIATION OF HP AND SIBO
As mentioned before, SIBO has been diagnosed in 75% (n=69) 
diabetic patients of the Ist group. Out of them 79.7% (n=55) 
were HP-positive and 20.3% were (n=14) HP-negative. HP 
infection in patients with T2DM and chronic gastritis was 

Table I. Distribution of symptoms of chronic gastritis in patients with T2DM (n=92) depending on HP-status and SIBO.

Symptoms
(total number of cases in group)

HP status SIBO status

HP “+” 
(n=71)

HP “-” 
(n=21)

SIBO “+”
(n=69)

SIBO “-”
(n=23)

Epigastric pain
(n=38)

46.5%
(n=33)

23.8%
(n=5)

40.6%
(n=28)

43.5%
(n=10)

Bloating
(n=54)

66.2%
(n=47)

33.3%
(n=7)

71.0%
(n=49)

21.7%
(n=5)

Early satiety
(n=44)

38.0%
(n=27)

80.9%
(n=17)

46.4%
(n=32)

52.2%
(n=12)

Heartburn
(n=37)

40.9%
(n=29)

38.1%
(n=8)

37.7%
(n=26)

47.8%
(n=11)

Nausea
(n=62)

71.8%
(n=51)

52.4%
(n=11)

76.8%
(n=53)

39.1%
(n=9)

Vomiting
(n=6)

5.6%
(n=4)

9.5%
(n=2)

5.8%
(n=4)

8,7%
(n=2)

Postprandial fullness
(n=46)

52.1%
(n=37)

42.9%
(n=9)

49,3%
(n=34)

52.2%
(n=12)

Belching
(n=22)

23.9%
(n=17)

23.8%
(n=5)

27.5%
(19)

13.0%
(n=3)
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statistically significantly linked to SIBO (OR=1.72, 95%CI 
0.59-4.98). While in the IInd (control) group such association 
was absent, only 41.3% (n=33) patients had SIBO, 57.6% 
(n=19) out of them were HP-positive and 42.4% (n=14)  – 
HP-negative (OR=0.84, 95%CI 0.34-2.09). Hence, patients 
with T2DM and HP-positive gastritis are at the risk of SIBO.

DISCUSSION
It is known, that GI symptoms are prevalent in T2DM 
[5,19,25,26], but the exact mechanisms of this process are 
still unknown. Results of some studies suggest that GI symp-
toms predominate in women with DM more than in men 
[19,25–27], but these studies were focused on symptoms 
itself, not on specific GI pathology. Speaking specifically 
about gastritis, Yang et al. observed more severe forms of 
inflammation exactly in male patients with T2DM, not in fe-
males [28]. In the current study upper GI symptoms among 
patients with T2DM were also linked to the male sex, which 
may be explained by distinctive features of men’s lifestyle and 
presence of harmful habits, however these aspects were not 
studied in the current research.

The most common complications of DM are diabetic 
angiopathy and diabetic neuropathy, including autonomic 
neuropathy [3]. In such conditions multiple organs, as well 
stomach, may suffer from lack of blood supply and proper 
innervation, resulting in GI disturbances [29]. 83.7% of 
patients with T2DM in our study were diagnosed with these 
complications, that in turn could negatively influence on 
gastric function and GI motility in general. Neuropathy 
probably affects pain perception, that was shown in our 
study, as T2DM significantly decreases epigastric pain 
onset in patients with chronic active gastritis and T2DM in 
comparison to non-diabetics (87.5% vs 41.3%). Khoshbat-
en et al. reported even lower incidence of abdominal pain 
among the patients with DM  – 31% [5], nonetheless in our 
study we included patients with confirmed gastric pathol-
ogy, which can explain the higher rates of pain. Regarding 
the fact that chronic gastritis is typically followed by pain 
syndrome, we can assume that T2DM places patients at risk 
of atypical chronic gastritis without pain syndrome. At the 
same time, subjects with T2DM express such symptoms 
as bloating, early satiety, heartburn, nausea, vomiting and 
postprandial fullness more often than patients without DM. 
Our results corelate with Asgharnezhad’s et al. research 
[19], besides belching, which in our study was reported 
more frequently among the patients without T2DM than 
with T2DM (42.5% vs 23.9%). It is important to notice that 
delayed gastric emptying is often followed by nausea [25]. 
All these findings should be considered while managing 
patients with GI pathology and concomitant T2DM, as 
untimely made diagnosis may lead to more dramatic 
consequences, such as stomach ulcer, bleeding, cancer 
etc., especially in terms of comorbidity with DM [7–9]. 
This idea was also supported by the research of Boehme 
et al., reporting high prevalence of silent severe gastritis 
and other stomach diseases in patients with T2DM [20].

A wide range of studies has demonstrated that patients 

with DM are at a greater risk of HP infection [12–16], how-
ever the results certainly depend on the country where the 
research has been carried out and epidemiological situation 
with HP in the region. Some researchers have proved that 
HP infection is highly associated with T2DM, however 
its prevalence widely vary from 59% to 75% [13–15]. The 
analysis in current study showed that HP infection was 
the main cause of chronic gastritis in patients with T2DM 
(77%). It is difficult to assert in scope of our study whether 
DM is associated with HP infection or not, as only patients 
with chronic active gastritis were included. However, we 
noticed that HP probably plays significant role in develop-
ment of epigastric pain in patients with T2DM (which is 
not generally typical for patients with T2DM, as mentioned 
above), as 46.5% HP-positive diabetic patients reported 
this complaint. Diabetes itself may lead to dyspepsia and 
gastropathy, so probably its combination with HP differs 
symptomatically and pathogenetically. Thus, it is possible 
to conclude that patients with T2DM and epigastric pain 
should be checked for HP infection, as in this case the 
probability of positive result is much higher, than if the 
patient has no epigastric pain.

Another peculiarity of chronic gastritis in patients with 
T2DM is commonly diagnosed SIBO (75% vs 41.3% non-di-
abetic cases). In contrast, some literature data suggest that 
patients with T1DM are diagnosed with SIBO in 37.8% 
cases [30]. Such symptoms as bloating, belching and nausea 
in patients with chronic gastritis and T2DM are significantly 
associated as with HP infection, as with SIBO, which has been 
diagnosed in 77.5% HP-positive cases and 66.7% HP-negative 
cases. It was also confirmed that HP infection is significantly 
associated with SIBO in patients with chronic gastritis and 
T2DM (OR=1.72, 95%CI 0.59-4.98). Such relationship is 
observed probably due to GI hypomotility that result in 
bacterial overgrowth in different parts of GI tract [31]. SIBO 
may be also triggered by such factors as: stomach hypoacidity 
and decreased bile flow. These factors took place in our study 
among diabetic cohort: the stomach acidity according to the 
EGD protocol was >2.1 in 71.7% (n=66); and 63.0% (n=58) 
had concomitant biliary disorders. Summarizing the risk 
factors for SIBO in patients with T2DM, it was estimated that 
hypoacidity predisposes to SIBO onset (OR=2.87, 95%CI 
1.08-7.60). The role of T2DM in SIBO development was 
also highlighted in one of American studies, where DM was 
found to be a risk factor for SIBO in patients with chronic 
pancreatitis [32].

As known, the main source of gas production in GI tract 
are bacteria, which produce it during their metabolism 
[24]. This may explain the relationship between SIBO and 
such symptoms as bloating and belching in patients with 
chronic gastritis and T2DM.

CONCLUSIONS
Patients with T2DM have some clinical peculiarities of 
chronic gastritis, that may be linked not only to diabetic 
neuro- and angiopathy, but also GI microbiota. Patients 
with T2DM report epigastric pain significantly less, than 
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non-diabetics, which makes T2DM the risk factor for atypi-
cal development of chronic gastritis without pain syndrome. 
In addition, patients with T2DM and chronic gastritis ex-
press nausea, bloating, early satiety, postprandial fullness, 
heartburn and vomiting more often than those without DM. 

HP infection probably plays a prominent role in de-
velopment of epigastric pain in patients with T2DM, as 
despite of low incidence of abdominal pain among diabetic 
patients, HP-positive subjects still report this complaint. 
Additionally, HP is linked to SIBO, which in turn may lead 
to bloating, belching and nausea onset. Thus, GI bacteria 
state might predetermine the spectrum of symptoms in 
patients with chronic gastritis associated with T2DM.
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