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ABSTRACT... Objective: To observe the association of Helicobacter Pylori infection with metformin intolerance in type2
diabetic patients. Study Design: Observational, Cross Sectional study. Setting: Out Patients of Shifa Foundation Falahee
Clinics. Period: August 2017 to January 2018. Material & Methods: Type 2 diabetes mellitus (DM) patients above 30 years
of age taking metformin were recruited according to inclusion criteria. These patients were labelled metformin intolerant or
metformin tolerant on the basis of their gastrointestinal (Gl) symptoms. Both groups were tested for the presence of Helicobacter
Pylori (H. pylori) infection using urea breath test (UBT). SPSS 23 was used for data entry and analysis. Descriptive statistics
were analysed for demographic and other variables and cross tabulation performed to link the variables using chi square and
Fischer’s exact test. Results were expressed as p-value, which when <0.05 with 95% confidence interval, was considered
statistically significant. Results: Out of 57 patients, female gender, age above 50 years and residence in Rawalpindi showed
higher frequencies. Majority of them were found intolerant to metformin use. Urea breath test were found positive in majority
of metformin intolerant patients (p value =0.04). Dyspepsia was most frequent symptom among metformin intolerants.
Duration of diabetes mellitus, of metformin use and dose of metformin did not affect the tolerance status of metformin and
urea breath test results. Conclusion: The screening for H. pylori should be considered in all Metformin intolerant diabetic
patients. It is likely to improve drug compliance.
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INTRODUCTION
Metformin is an effective agent with a good safety
profile that is widely used as a first-line treatment

patients and providers, but gastrointestinal side
effects are a barrier to its use.?

for type 2 diabetes, yet its mechanisms of action
and variability in terms of efficacy and side
effects remain poorly understood. Although the
liver is recognized as a major site of metformin
metabolism, we believe that metformin response
and tolerance is intrinsically linked with the gut.’!
Gl adverse effects typically encountered with
metformin therapy include diarrhea, nausea,
flatulence/bloating, indigestion, vomiting and
abdominal discomfort, with diarrhea and nausea
being the most common.?

Observational studies show lower rates of use of
metformin than would be expected from clinical
guidelines, so metformin is positively viewed by

Helicobacter pylori infection is amongst the most
prevalent infections in humans worldwide, and
is a significant source of morbidity and mortality.
H. pylori is a gram-negative bacterium, which
colonizes the gastric epithelium and induces
chronic inflammation of the gastric mucosa.* H.
pylori related Gl symptoms like pain, burning
epigastrium, bloating and nausea etc. are
attributed to varying degrees of inflammation
of gastric mucosa by H. Pylori. Han X and
colleagues according to their research findings
suggested that H. pylori infection was associated
with the risk of type 2 diabetes in a middle-age
and old-age Chinese population®, so this may
be considered another gastrointestinal effect of
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helicobacter pylori infection.

Urea breath test has high sensitivity and
specificity for detection of H. pylori infection and
for asymptomatic subjects is considered as gold
standard.®

Mostly Helicobacter pylori and metformin
intolerance are taken as separate entity, but
they resemble each other regarding spectrum
of clinical presentation. Our clinical observations
and some previous research’led us hypothesize
that H. pylori is one of the most important factor
responsible for metformin intolerance in diabetic
patients so we planned this study to confirm the
association between two. In this way, identification
and eradication of H. Pylori can be achieved and
metformin tolerance can be enhanced, hence
the utilization of this valuable drug in diabetic
patients.

MATERIAL & METHODS

It was an Observational, Cross Sectional study
conducted at Shifa Foundation Falahee out
door clinic from August 2017 to January 2018
after due approval from IRB & Ethics Committee
(IRB no: 663-111-2016). Taking 5% absolute
precision, 95% confidence interval and 10% drop
outs, total sample size was calculated to be 80.
Written informed consent was taken from each
patient. Type 2 diabetic patients above 30 years
of age taking metformin as antidiabetic drug were
included in study. Patients on long term steroids,
NSAIDS, anticholinergics, using proton pump
inhibitors, patients with pregnancy; history of
gallstones, hiatal hernia, gut resection, end stage
renal and liver disease and taking anticancer
drugs were excluded from the study.

Patients were asked for gastrointestinal symptoms
which were; dyspepsia (burning epigastrium,
gastro-oesophageal reflux), flatulence/bloating
and diarrhoea, and were segregated into two
groups: those patients who developed any
of these gastrointestinal symptoms first time
after starting metformin OR their pre-existing
milder symptoms (any of above 3) worsened
on metformin, were labelled as metformin
intolerant group. And the other metformin taking

patients having any spectrum of gastrointestinal
symptoms (any of above 3) prior to metformin
use and their symptoms remained unchanged
on metformin, were labelled as metformin
tolerant group. Both groups were tested for the
presence of Helicobacter Pylori infection using
urea breath test (UBT). In the UBT, one baseline
breath sample was collected followed by oral
administration of 75 mg of '3C-urea ((Isotec,
Miamisburg, Germany). Following the dose of
13C-urea, another breath samples were collected
at 30 minutes. The breath sample was examined
for 13CQO[J]/12CO[] ratio using BreathMATplus mass
spectrometer (Thermo Finnigan, Germany) and
result was considered positive by a cut-off of more
than 5%. A positive result indicated presence of
H. pylori, while negative result implied absence
of H. pylori.

SPSS 23 was used for data entry and analysis.
Descriptive  statistics were analysed for
demographic characteristics and other study
variables and were expressed as frequencies
and percentages while Chi square and Fischer’s
exact test were performed to see the association
of variables. Results were expressed as p value,
which less than 0.05 with 95% confidence interval
was considered statistically significant.

RESULTS

A total of 80 patients were recruited for this
research. 9 patients lost to follow up and 14
Performa were rejected due to incomplete
information. An analysis was performed on 57
patients. Majority patients belonged to Rawalpindi,
age group above 50 years and female gender.
Most of the patients had diabetes duration in
range of one to five years. 50.9% patients were
using metformin for more than 24 months. 87.7%
patients were using metformin in doses between
1 to 2 gram. 96.5% patients were compliant to
metformin therapy Table-I.

When metformin tolerance status was assessed,
40(70.2%) were found to be metformin intolerant
while 17(29.8%) were tolerant to metformin use.
About gastro intestinal symptoms in all study
subjects, flatulence/bloating was most frequent
(50 out of 57), followed by dyspepsia (45 out of
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57) and then diarrhea (15 out of 57). However,
among metformin intolerant patients, dyspepsia
was most frequent followed by flatulence/bloating
and then diarrhea.

Out of 57 patients, 40(70.2%) had their urea
breath test positive while 17 (29.8%) had negative
test. Cross tabulation among status of metformin
tolerance and urea breath test using chi square
and Fischer’s exact test revealed that among the
17 tolerant patients, 10(58.8%) had negative UBT,
and 7 (41.2%) had positive UBT, while among 40
intolerant patients, 33(82.55) had positive UBT
and 7 (17.5%) had negative UBT test (p=0.004).
(Table-Il)

Characteristics Frequency (%)

30-40 13 (22.8)
Age (Years) 40-50 17 (29.8)
>50 27 (47.4)
Male 20 (35.1)
Gender
Female 37 (64.9)
Rawalpindi 26 (45.6)
Residence (city) Islamabad 10 (17.5)
Others 21 (36.8)
<1 14 (24.6)
Duration of
diabetes (Years) 1-5 80 (52.6)
>5 13 (22.8)
Duration of <6 12 (21.1)
Metformin use 6-24 16 (28.1)
(Months) >24 29 (50.9)
Metformin dose <1 6 (10.5)
(Gram) 1-2 51 (89.5)
Metformin Tolerant 17 (29.8)
tolerance status Intolerant 40 (72.2)
Positive 40 (72.2)
Urea breath test .
Negative 17 (29.8)

Table-l. Characteristics of participants (n=57)

Status of Metformin Urea Breath Test P-

Tolerance Positive = Negative Value
Tolerant 7(41.2%)  10(58.8%) 0.004
Intolerant 33(82.5%) 7(17.5%)

Table-ll. Association of status of metformin tolerance
with results of urea breath test.

However, all 3 Gl symptoms (flatulence/bloating,
diarrhea, dyspepsia) were independently related

to the positive result of urea breath test. (Table-lll)

Gl Urea Breath Test P.
Variable
ST Positive ~ Negative  Value
Yes
(Intolerant) 32 7
Metformin (39)
related 0.005
Dyspepsia = NO
(Tolerant) 8 10
(18)
Yes
(Intolerant) 14 0
Metformin (14)
related 0.007
Diarrhea No
(Tolerant) 26 17
(43)
Yes
Metformin ~ (Intolerant) 31 4
related (35)
flatulence/  No 0.001
bloating (Tolerant) 9 13
(22)

Table-lll. Association of gastrointestinal symptoms
with results of urea breath test (n=57).

Age was not found to be correlated with any
gastrointestinal symptoms, status of tolerance of
metformin or result of urea breath test (p value
= >0.05). Regarding gender, female patients
were found to have more symptoms of flatulence
then males (p value = 0.015) while rest of Gl
symptoms were not different among the two.
Regarding overall tolerance to metformin, female
patients had more intolerance then the males (p
value = 0.019) but gender did not affect the result
of urea breath test (p value = 0.98).

Duration of diabetes and metformin and dose
of metformin did not affect status of metformin
tolerance and UBT results. (p value = > 0.05)

DISCUSSION

Thisisacommon observationthat diabetic patients
develop new or worsening of Gl symptoms after
Metformin treatment.” H. pylori infection poses the
similar symptoms like excessive burping, nausea,
pain abdomen; as the use of metformin'2, so
most of the time these symptoms are attributed
to the metformin use, while presence of H. pylori
might be the case.
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The debate on Metformin related gastrointestinal
effects and its correlation with the presence
of helicobacter pylori in gut, has been started
in recent years as Huang Y and colleagues
demonstrated the co-existence of metformin
intolerance and Helicobacter pylori in diabetic
patients.® Our study results endorsed Huang Y et
al finding that metformin intolerance in diabetic
patients was associated with the presence of
helicobacter pylori infection in them as proved by
positive urea breath test.

Contrary to this, Tseng CH® demonstrated direct
antimicrobial effect of metformin on H. pylori,
while they were studying the effect of metformin
on H. pylori in the guts of mice. Whereas
clinically metformin is known to cause or worsen
Gl symptoms not relieving it. So these findings
of Tseng might need elaboration on some other
perspectives like; in-vivo and in-vitro differences
(which do not necessarily reflect all aspects of
the organism as a whole)'?; animal and human
differences, which might exist in this situation.
There may be dosing or certain other issues
with the research on mouse; like the metformin
effect as anticancer therapy was suggested by
some animal studies'!'2131415 then Yousef M and
colleagues critically analyzed it by noticing that
the concentration of metformin used in in vitro
studies was quite higher as compared to their
concentration in human blood. So Yousef M and
colleagues suggested researchers to plan future
in vitro studies using metformin dose in the same
range to be physiologically/pharmacologically
relevant with the in vivo levels so to better
investigate the mechanism of action.’® Such
mechanism are likely to exist in the animal based
demonstration of antimicrobial effect of metformin
against Helicobacter pylori also.

Further, if metformin has antimicrobial effect
for Helicobacter pylori infection, then the wide
spread use of metformin as first line anti diabetic
agent must have decreased the prevalence of
helicobacter pyloriin diabetic patients significantly
silently, but this is not the case as in a recent
study, Kouitcheu Mabeku and colleagues showed
in their study that H. pylori infection was found

in 73.11% of diabetic patients versus 58.05% in
non-diabetic participants, this difference was
found to be significant (OR =1.472, p =0.0279).
7 The same has also been supported by other
research.'®

Our study showed more metformin intolerance in
females, literature favors this difference based on
gender. A higher proportion of women reporting
metformin-associated adverse drug reactions is
seen, particularly at early stages after initiation.'®

Regarding effect of metformin dose on its Gl
side effects, Kento K etal showed that the gastro-
intestinal symptoms were not affected by the
dosage or dosing frequency of metformin.2° Our
study results endorsed Kento findings. This is
generally thought that beginners of metformin
therapy more suffer GI effects, but some
researcher mentioned that these side effects
may also occur even after prolonged treatment
with metformin.2" Our study also endorsed that
duration of metformin use don’t affect side effects.

Small data is the limitation of this study and also
metformin intolerance was taken as subjective
assessment, it would be better if we could
measure intolerance in future using more specific
laboratory tools.

CONCLUSION

Metformin intolerance in diabetic patients is
linked to the presence of H. pylori infection in
them, so the screening for helicobacter pylori
should be considered in all Metformin intolerant
diabetic patients. It is likely to improve metformin
compliance and diabetes control.

Copyright© 18 Jan, 2022.
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