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Abstract
This study explores the impact of comorbidities on Metformin-induced gastrointestinal (GI) symptoms in elderly patients 
with Type 2 diabetes mellitus. Conducted over six months at a tertiary care hospital in Erode, India, the prospective study 
involved 200 patients aged 55 years and above. Participants were categorized into two groups—those with additional co-
morbidities [such as hypertension (HTN) and coronary artery disease (CAD)] and those without. Data collection utilized 
a structured 20-question questionnaire focusing on Metformin usage, GI symptoms, and comorbid conditions. The find-
ings revealed that elderly patients with both Type 2 diabetes and HTN had a significantly higher incidence of GI symptoms 
(69.44%) compared to those with diabetes alone (54.16%) or HTN alone (56%). The highest prevalence of symptoms was 
observed in patients with diabetes, HTN, and CAD (70.83%). Abdominal pain emerged as the most common symptom, par-
ticularly among those concurrently taking Amlodipine, affecting 15 cases. Additionally, lifestyle factors like smoking and 
alcohol use further increased GI symptom prevalence, with smokers showing a rate of 91.6% and alcohol users 81.81%. These 
results underscore the exacerbating role of comorbid conditions like HTN and CAD on Metformin-induced GI symptoms in 
elderly patients, complicating diabetes management. The study highlights the need for careful assessment and tailored man-
agement strategies for this demographic to mitigate adverse effects and improve therapeutic outcomes.
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Introduction

Diabetes mellitus, a chronic metabolic disorder 
characterized by elevated blood glucose levels and in-
creased glycated hemoglobin (HbA1c), has reached ep-
idemic proportions globally [1]. It is one of the leading 
causes of morbidity and mortality worldwide, with 
the prevalence steadily rising, particularly among the 
elderly population. Diabetes has a global prevalence of 
8.8% in adults in 2017, with an estimated 48% increase 
to 628.6 million people by 2045 [2]. In elderly patients, 
comorbid conditions with diabetes include cardiovas-

cular diseases, hypertension, chronic kidney disease, 
osteoarthritis, and cognitive decline. It is estimated 
that nearly 60% of elderly patients with diabetes have at 
least one additional chronic condition, and up to 40% 
may have four or more comorbidities [3–6]. Metformin, 
a biguanide, shows similar or better safety and efficacy 
than other treatments for managing type 2 diabetes in 
older adults, but the quality and quantity of evidence 
are low [7].

It achieves these effects by reducing the glucose 
production in the liver, enhancing the uptake of glu-
cose in the periphery, and enhancing the sensitivity to 
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insulin. Despite its potency, metformin causes a variety 
of gastrointestinal adverse effects, which form one of 
the most frequently voiced complaints by diabetic pa-
tients [8]. For elderly patients who already suffer from 
compromised gastrointestinal function due to aging, 
these metformin-induced GI symptoms could become 
more pronounced and complicated to manage. Besides 
the direct gastrointestinal side effects, pharmacokinet-
ic and pharmacodynamic alterations that come with 
age are some changes that complicate the use of met-
formin for therapy in old patients [9, 10].

With aging, the body undergoes various physio-
logical changes that would alter drug absorption, dis-
tribution, metabolism, and excretion. Reduced renal 
clearance, which is common with elderly patients, can 
result in decreased clearance of metformin, leading to a 
higher chance of metformin accumulation in the body 
and possible adverse effects such as lactic acidosis, a 
rare but life-threatening side effect [11]. Besides, aging 
is linked with alterations in gastrointestinal motility, 
gastric acid secretion, and intestinal transit time that 
can alter the rate and extent of metformin absorption, 
thus affecting its efficacy and side effects. The impact 
of comorbid conditions on the incidence and severity 
of metformin-induced gastrointestinal symptoms has 
not yet been well studied [12]. Conducting research in 
this direction will be helpful in understanding how co-
morbid conditions such as hypertension, cardiovascu-
lar diseases, chronic kidney diseases, and gastrointesti-
nal disorders would interact with metformin therapy.

The presence of cognitive impairments, such as 
dementia, in elderly diabetic patients, may impair the 
recognition and reporting of GI side effects, leading 
to underreporting and inappropriate management of 
these symptoms [13]. 

This study is intended to investigate the relation-
ship between comorbidities and metformin-induced 
gastrointestinal symptoms in the elderly, aiming to fill 
the knowledge gap in this important area. By exploring 
how comorbid conditions of various kinds impact the 
severity and incidence of GI side effects, this study will 
advance personalized treatment strategies tailored to 
the health status of elderly diabetic patients. Such an 
approach is crucial in order to improve patient adher-
ence to diabetes treatment, reduce healthcare costs, 
and improve overall well-being among this vulnera-
ble population. The findings could, therefore, guide 
healthcare providers in decision-making about the 
management of diabetes in older adults while consider-
ing the benefits and risks of metformin therapy in the 
presence of comorbidities.

Material and methods

Study design and setting
This study was conducted at a Tertiary Care 

Hospital in Erode over a six-month period. The hos-
pital was selected for its extensive experience in man-
aging diabetic patients and its comprehensive medical 
records system, which provided an appropriate en-
vironment for this research. The study aimed to in-
vestigate the relationship between comorbidities and 
metformin-induced gastrointestinal (GI) symptoms in 
elderly patients with Type 2 diabetes mellitus. It had 
a cross-sectional design, which classified participants 
into two groups: a group of patients with Type 2 diabe-
tes on metformin alone and another group of patients 
with Type 2 diabetes on metformin who also had one 
or more comorbid conditions, including hypertension 
and coronary artery disease (CAD). 

Sample size calculation

This study’s sample size was determined using Ra-
oSoft statistical software, with a margin of error of 5% 
and a 95% confidence interval. Using these parameters, 
the calculated sample size was 200 patients.

Study population

The study consisted of patients aged 55 years and 
above, diagnosed with Type 2 diabetes mellitus, and 
who were currently receiving metformin therapy. The 
patients were divided into two groups: 

Group 1: Patients with Type 2 diabetes on metform-
in monotherapy without any other comorbidities.

Group 2: Type 2 diabetes patients receiving met-
formin treatment, along with treatment for comorbid-
ities such as hypertension and CAD. The study evaluat-
ed both groups in terms of gastrointestinal symptoms 
due to metformin intake, including symptom inten-
sity. Common GI symptoms studied were abdominal 
pain, nausea, vomiting, bloating, and diarrhea, along 
with how they occurred with or without the presence 
of diabetes and comorbid conditions.

Inclusion criteria

Participants were selected based on specific inclu-
sion criteria to ensure the study’s focus on the target 
population. The study included patients aged 55 years 
and older who were diagnosed with Type 2 diabetes 

http://www.rjdnmd.org


Sivakumar J et al.  Comorbidities and metformin-induced gastrointestinal symptoms

42 https://doi.org/10.46389/rjd-2025-1840 © 2025 The Authors

mellitus and were currently undergoing metformin 
therapy. Participants in Group 2 were required to have 
Type 2 diabetes and be managing one or more comor-
bidities, such as hypertension or coronary artery dis-
ease. Furthermore, patients had to be willing to par-
ticipate in the study and capable of understanding and 
responding to the structured questionnaire. 

Exclusion criteria

The study excluded participants who did not meet 
the inclusion criteria and those with conditions that 
might confound the results. Individuals with Type 1 
diabetes mellitus were excluded, as the focus was spe-
cifically on Type 2 diabetes. Patients not on metform-
in therapy were also excluded, as the study aimed to 
assess the impact of metformin on gastrointestinal 
symptoms. Those with pre-existing gastrointestinal 
disorders, such as inflammatory bowel disease, pep-
tic ulcers, or other conditions that could influence GI 
symptoms, were also excluded. 

Data collection tool

A 20-question structured questionnaire was based 
on a Likert scale prepared for data collection. This 
questionnaire focused on metformin use, gastrointes-
tinal symptoms, and comorbidities. Detailed questions 
about metformin usage, such as the dose administered, 
duration of treatment, and any dose adjustments, were 
part of the questionnaire. It also evaluated the degree, 
severity, and onset of gastrointestinal symptoms like 
abdominal pain, nausea, bloating, vomiting, and di-
arrhea. In addition, it asked whether the patients suf-
fered from any other chronic conditions, including 
hypertension, coronary artery disease, or chronic kid-
ney disease. It was validated with respect to relevance 
and accuracy through expert review in the fields of en-
docrinology, geriatrics, and pharmacology. The pilot 
study was undertaken to check for clarity, consistency, 
and comprehensibility; changes were implemented 
based on expert feedback for enhanced effectiveness.

Statistical analysis

Once the data collection process was complete, the 
collected data were analyzed using software packages 
like SPSS or R. Descriptive statistics were used to sum-
marize the demographic and clinical characteristics 
of participants. For comparisons between two groups, 
chi-square tests were applied for categorical variables 

and t-tests for continuous variables. A p-value of less 
than 0.05 was considered to be statistically significant. 
A multivariate analysis was carried out to understand 
the independent effects of comorbid conditions on 
the severity of gastrointestinal symptoms while con-
trolling for age and gender.

Results

Impact of comorbidities 
on gastrointestinal symptoms

The study found that elderly patients with both 
Diabetes Mellitus (DM) and Hypertension (HTN) who 
were taking Metformin exhibited significantly higher 
rates of gastrointestinal (GI) symptoms (69.44%) com-
pared to patients with only Diabetes Mellitus (54.16%) 
or only Hypertension (56%). Furthermore, patients 
with Coronary Artery Disease (CAD), Hypertension, 
and Diabetes Mellitus taking Metformin reported even 
higher GI symptom rates (70.83%) compared to those 
with only Diabetes Mellitus (54.16%). These findings 
highlight the increased risk of GI symptoms in patients 
with multiple comorbidities when combined with Met-
formin use (Table 1).

Prevalence of specific gastrointestinal symptoms

Abdominal pain emerged as the most frequently 
reported symptom among all the antihypertensive 
drugs analyzed. It was most common in patients tak-
ing Amlodipine (15 cases), whereas patients on Ateno-
lol reported the fewest cases (3 cases). Heartburn was 
also notably prevalent, especially in Amlodipine users 
(20 cases), compared to only one case in the Atenolol 
group. Bloating was more commonly reported among 
Amlodipine users (9 cases), with fewer occurrences 
in Atenolol and Enalapril users. Nausea and vomiting 
were significant symptoms, with Amlodipine users re-
porting 8 cases of nausea and 5 cases of vomiting. Enal-
april users had 4 cases of nausea, while Furosemide 
users reported 3 cases of vomiting. These findings sug-
gest that the type of antihypertensive medication may 
influence the frequency and nature of gastrointestinal 
symptoms in patients with Diabetes Mellitus (Table 2).

Synergistic effects of comorbidities on GI symptoms

The study observed a heightened risk (15.28%) of gas-
trointestinal symptoms in patients with both Diabetes 
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Mellitus and Hypertension taking Metformin. This 
may be attributed to the synergistic effects of these 
conditions, which can lead to systemic inflammation 
and altered gut motility. These physiological changes 
could exacerbate Metformin-induced GI side effects, 
emphasizing the complex interaction between meta-
bolic disorders and drug responses.

Impact of smoking and alcohol on GI symptoms

Among patients with both Diabetes Mellitus and 
Hypertension who were taking Metformin, smokers 
experienced a significantly higher rate of gastroin-
testinal symptoms (91.6%) compared to non-smokers 
(58.33%). Similarly, patients who drank alcohol had a 

Table 1: Comparison of gastrointestinal symptoms in patients with Diabetes Mellitus and hypertension taking 
Metformin, patients with hypertension alone, patients with coronary artery disease, hypertension, and Diabetes 
Mellitus taking Metformin, and patients with coronary artery disease alone.

S.No

GI symptoms

Patients with 
DM taking 
Metformin 

(N=39)

Patients 
with DM and 
hypertension 

taking 
Metformin 

(N=25)

Patients with 
hypertension 

(N=14)

Patients with 
coronary 

artery disease, 
hypertension 

and DM taking 
Metformin 

(N=34)

Patients with 
coronary 

artery disease 
(N=33)

Patients with 
GI symptoms 

(N=129) 
Percentage (%)

39 (54.16%) 25 (69.44%) 14 (56%) 25 (75.75%) 26 (70.83%)

1. Abdominal 
Pain 22 (56.4%) 16 (64%) 8 (57.14%) 19 (73%) 12 (48%)

2. Epigastric pain 15 (38.4%) 11 (44%) 6 (42.85%) 11 (42.3%) 11 (44%%)

3. Heart burn 22 (56.4%) 16 (64%) 8 (57.14%) 14 (53.84%) 15 (60.75%)

4. Bloating 10 (25.6%) 7 (28%) 5 (35.71%) 4 (15.38%) 8 (32%)

5. Regurgitation 3 (7.6%) 4 (16%) 1 (7.14%) 2 (7.6%) 8 (32%)

6. Abdominal 
rumbling 12 (30.7%) 3 (12%) 4 (28.57%) 4 (15.38%) 6 (24%)

7. Empty feeling 14 (35.8%) 2 (8%) 1 (7.14%) 7 (26.92%) 10 (40%)

8. Nausea 9 (23%) 7 (28%) 4 (28.57%) 10 (38.46%) 10 (40%)

9. Vomiting 7 (17.9%) 7 (28%) 6 (42.85%) 13 (50%) 11 (44%)

10. Loss of 
Appetite 6 (15.3%) 3 (12%) 3 (21.42%) 7 (26.92%) 9 (36%)

11. Belching 3 (7.6%) 4 (16%) 2 (14.28%) 8 (30.76%) 1 (4%)

12. Hematemesis 1 (2.5%) 2 (8%) 2 (14.28%) 4 (15.38%) 2 (8%)

13. Flatulence 0 (0%) 1 (4%) 1 (7.14%) 5 (19.23%) 3 (12%)

14. Dysphagia 2 (5.12%) 0 (0%) 1 (7.14%) 3 (11.53%) 2 (8%)

15. Bloody stools 8 (20.5%) 0 (0%) 1 (7.14%) 2 (7.69%) 6 (24%)

16. Mucus stool 1 (2.5%) 1 (4%) 0 (0%) 8 (30.76%) 3 (12%)

17. Stools Frequent 
with pain 3 (7.6%) 1 (4%) 1 (7.14%) 4 (15.38%) 3 (12%)

18. Diarrhea 1 (2.5%) 5 (20%) 5 (35.71%) 6 (23.%) 4 (16%)

19. Constipation 1 (2.5%) 1 (4%) 1 (7.14%) 11 (42.3%) 2 (8%)

20. Frequent with 
Hard 1 (2.5%) 3 (12%) 1 (7.14%) 7 (26.92%) 5 (20%)
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much higher rate of GI symptoms (81.81%) compared 
to those who did not drink alcohol (64%). These find-
ings suggest that smoking and alcohol consumption 
may further exacerbate the gastrointestinal side effects 
associated with Metformin use in patients with comor-
bidities (Table 3).

Influence of antihypertensive medication 
on GI symptoms

Amlodipine was found to have the highest prev-
alence of gastrointestinal symptoms among patients 
with only Hypertension, with 59.09% of patients re-
porting symptoms. When Amlodipine was taken by 
patients with both Hypertension and Diabetes Melli-

tus, the prevalence of GI symptoms increased slightly 
to 65%. In contrast, Atenolol showed a lower incidence 
of GI symptoms in hypertension-only patients (25%), 
but the prevalence nearly doubled to 50% when Dia-
betes Mellitus was also present. Enalapril presented a 
middle-ground scenario, with a 33.33% prevalence of 
GI symptoms in hypertension-only patients (Table 4).

Discussion

A study examining Metformin-induced gastroin-
testinal symptoms in patients with comorbidities such 
as Diabetes Mellitus, Hypertension, and coronary ar-
tery disease (CAD) revealed a notable prevalence rate of 

Table 2: Percentage of GI symptoms among patients taking different medications.

S.No GI symptoms Aspirin Clopidogrel Atorvastatin Furosemide Spironolactone Enalapril Atenolol

1. Abdominal 
Pain 76.92% 80.00% 82.61% 75.00% 100.00% 84.21% 80.00%

2. Epigastric 
pain 73.33% 81.82% 84.61% 25.00% 33.33% 83.33% 66.67%

3. Heart burn 100.00% 85.71% 76.47% 25.00% 100.00% 78.57% 75.00%

4. Bloating 100.00% 75.00% 100.00% 25.00% 100.00% 0.00% 0.00%

5. Regurgitation 71.43% 100.00% 100.00% 0.00% 0.00% 50.00% 50.00%

6. Abdominal 
rumbling 100.00% 100.00% 100.00% 25.00% 0.00% 85.71% 100.00%

7. Empty 
feeling 85.71% 100.00% 100.00% 0.00% 100.00% 0.00% 100.00%

8. Nausea 85.71% 75.00% 100.00% 25.00% 0.00% 57.14% 60.00%

9. Vomiting 71.43% 88.89% 88.89% 84.62% 66.67% 71.43% 75.00%

10. Loss of 
Appetite 100.00% 83.33% 100.00% 25.00% 66.67% 100.00% 75.00%

11. Belching 100.00% 100.00% 100.00% 0.00% 100.00% 83.33% 100.00%

12. Hematemesis 100.00% 100.00% 100.00% 0.00% 0.00% 100.00% 0.00%

13. Flatulence 100.00% 50.00% 75.00% 25.00% 100.00% 75.00% 50.00%

14. Dysphagia 100.00% 100.00% 100.00% 0.00% 0.00% 100.00% 100.00%

15. Bloody stools 100.00% 100.00% 100.00% 0.00% 0.00% 100.00% 0.00%

16. Mucus stool 100.00% 100.00% 100.00% 0.00% 0.00% 85.71% 100.00%

17.
Stools 

Frequent 
with pain

100.00% 100.00% 100.00% 0.00% 100.00% 25.00% 0.00%

18. Diarrhea 85.71% 100.00% 100.00% 0 0 100.00% 100.00%

19. Constipation 77.78% 100.00% 100.00% 25.00% 0.00% 100.00% 100.00%

20. Frequent 
with Hard 85.71% 100.00% 100.00% 0.00% 100.00% 100.00% 0.00%
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75.75% among CAD patients. It’s noteworthy that these 
findings align with existing literature which suggests 
that 20–30% of individuals on Metformin experience 
gastrointestinal side effects [14, 15]. The data from the 
table indicates that this percentage can be even high-
er, especially in patients with multiple conditions like 
CAD and Hypertension.

The data shows that elderly patients with both Di-
abetes Mellitus and Hypertension, taking Metformin, 
exhibited significantly higher gastrointestinal symp-
toms (69.44%) compared to those with only Diabetes 
Mellitus (54.16%) or Hypertension (56%). The findings 
highlight the intensified impact of comorbid condi-
tions on Metformin-induced GI symptoms. In a prior 
study, factors like older age, female gender, and the G 
allele were linked to metformin intolerance. Trans-
porter-inhibiting drugs further amplified intolerance 

risk, emphasizing the need for personalized Metform-
in therapy considering these factors [14].

Patients with both Diabetes Mellitus and Hyperten-
sion, taking Metformin, exhibit a relative risk of 1.28, 
indicating a 28% higher likelihood of gastrointestinal 
symptoms compared to those on Metformin alone. In 
the previous study, 3.2% of patients achieved ADA goals 
for BP, LDL cholesterol, and HbA1c among 1,372 diabet-
ic hypertensive patients [15]. These results emphasize 
the challenges in managing complex comorbid condi-
tions and Metformin-induced side effects.

Mostly, Abdominal pain is the common symptom 
across all groups, slightly higher in the Diabetes Melli-
tus and Hypertension group. This highlights the need 
to consider comorbid conditions like hypertension 
when managing GI symptoms in diabetic patients on 
Metformin as the risk of GI AEs such as abdominal pain, 

Table 3: Distribution of GI symptoms among patients with various conditions, stratified by smoking and alcohol 
consumption status.

S.No Disease 
condition 

Smoker Non-smoker Alcoholic Non-alcoholic

GI symptoms

Present Absent Present Absent Present Absent Present Absent

1.

Patients with 
Diabetes 
Mellitus 

taking 
Metformin 

(N=72)

19 
(54.28%)

16 
(45.72%)

20 
(54.05%)

17 
(45.95%)

18 
(54.54%)

15 
(45.45%)

21 
(53.85%)

18 
(46.15%)

2. 

Patients with 
Diabetes 

Mellitus and 
hypertension 

taking 
metformin 

(N=36)

11  
(91.6%)

1  
(8.3%)

 14 
(58.33%)

 10 
(41.66%)

9 
(81.82%)

2 
(18.18%)

16  
(64%)

9  
(36%)

3.
Patients with 
hypertension 

(N=25)

6 
(66.66%)

4 
(44.44%)

9 
(56.25%)

7 
(43.75%)

 5 
(71.42%)

 2 
(28.58%)

 10 
(55.56%)

 8 
(44.44%)

4.

Patients with 
coronary 

artery disease, 
hypertension 
and Diabetes 

Mellitus 
taking 

Metformin 
(N=34)

9  
(90%)

1  
(10%)

17 
(70.84%)

7 
(29.16%)

9  
(90%)

1  
(10%)

17 
(70.83%)

7 
(29.16%)

5.

Patients with 
coronary 

artery disease 
(N=33)

12 
(66.67%)

6 
(33.33%)

11 
(73.33%)

4 
(26.67%)

10 
(62.5%)

6  
(37.5%)

14 
(82.35%)

3 
(17.64%)
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nausea and diarrhea is higher in T2DM patients treated 
with Metformin compared to other antidiabetic drugs 
or placebo [16, 17]. Abdominal pain was the most fre-
quently reported symptom among all antihypertensive 
drugs analyzed, particularly in patients using Amlodip-
ine. Bloating was also more common with Amlodipine 
but less frequent among Atenolol and Enalapril users. 
Additionally, nausea and vomiting were notable symp-
toms across the different medications. The literature 
showed that anti-hypertensive medications like ver-
apamil (calcium channel blocker) can lead to consti-
pation, while β blockers and ACE inhibitors may cause 
diarrhea due to their pharmacological effects [18–20].

The data suggests a strong correlation between 
smoking and gastrointestinal (GI) symptoms among 
patients with both diabetes and hypertension using 
Metformin. Smokers consistently report higher rates 
of GI issues across different patient subgroups, under-
scoring the need for targeted interventions addressing 

smoking cessation and GI symptom management, es-
pecially in high-risk populations. The results are sup-
ported by the studies that cigarette smoke adversely 
affects gastrointestinal health by damaging mucosal 
cells, impeding regeneration, reducing mucosal blood 
flow, and disrupting the immune system, which con-
tributes to functional GI symptoms like abdominal 
pain, bloating, and constipation [17]. The data reveals 
a notable association between alcohol consumption 
and increased gastrointestinal (GI) symptoms in pa-
tients with both diabetes and hypertension, particu-
larly among those taking Metformin. This suggests a 
potential exacerbating effect of alcohol on GI issues in 
individuals with these coexisting conditions, warrant-
ing attention to clinical management and lifestyle in-
terventions.

These results resonate with existing studies sug-
gesting that chronic ethanol (found in alcoholic bev-
erages) can impact the integrity of the small intestinal 

Table 4: Comparison of gastrointestinal symptoms in patients treated with different antihypertensive drugs 
(Amlodipine, Atenolol, Enalapril, Furosemide).

S.No GI symptoms Amlodipine (N=42) Atenolol (N=8) Enalapril (N=20) Furosemide (N=16)

1. Abdominal Pain 15 3 5 5

2. Epigastric pain 13 2 3 5

3. Heart burn 20 1 5 5

4. Bloating 9 0 2 2

5. Regurgitation 4 1 2 1

6. Abdominal rumbling 4 1 1 3

7. Empty feeling 10 1 1 2

8. Nausea 8 2 4 2

9. Vomiting 5 1 1 3

10. Loss of Appetite 4 2 3 1

11. Belching 2 1 1 1

12. Hematemesis 3 0 0 1

13. Flatulence 2 0 0 1

14. Dysphagia 2 0 0 1

15. Bloody stools 4 0 0 1

16. Mucus stool 0 0 0 0

17. Stools Frequent with 
pain 6 1 1 2

18. Diarrhea 3 2 3 1

19. Constipation 1 1 1 0

20. Frequent with Hard 1 0 0 0
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villi. Additionally, a single oral dose of ethanol has been 
shown to increase gastroduodenal permeability. Both 
these factors could potentially contribute to the exac-
erbation of GI symptoms, especially in patients already 
predisposed due to conditions like Diabetes Mellitus 
and Hypertension or medications like Metformin. The 
data underscores the intricate relationship between 
alcohol consumption, underlying conditions, and 
medication in influencing gastrointestinal symptom 
prevalence, emphasizing the need for holistic patient 
management [18].

Patients diagnosed with coronary artery disease 
and Hypertension along with Diabetes tend to expe-
rience higher rates of specific symptoms, notably ab-
dominal pain and heartburn. This indicates that the 
presence of multiple conditions exacerbates the se-
verity of Metformin-induced gastrointestinal issues. 
The data implies a correlation between comorbidities 
(such as Coronary Artery Disease and Hypertension) 
and the prevalence of Metformin-induced gastroin-
testinal symptoms. Elderly patients with diabetes and 
additional comorbidities face an elevated risk of expe-
riencing these side effects, especially abdominal pain 
and heartburn, possibly due to the complex interplay 
of multiple health conditions and medication interac-
tions [19].

Medications like Atorvastatin and Enalapril show 
a relatively higher prevalence of GI symptoms across 
various categories, with percentages ranging from 
76.47% to 100%. The data highlights notable variability 
in the occurrence of GI symptoms across different an-
tihypertensive medications. For instance, Atorvastatin 
and Enalapril consistently exhibit higher percentag-
es of GI symptoms, emphasizing the need for vigilant 
monitoring when prescribing these drugs [20].

Conclusions

This study makes a very high impact of comorbid 
conditions on the symptoms of Metformin-induced 
GI in elderly T2DM. The study presents a significant 
relation between the concomitant disorders, such as 
HTN and CAD, that have increased incidents of GI 
symptomatology. Patients with diabetes and hyper-
tension showed a significantly higher prevalence of GI 
symptoms (69.44%) compared to patients with diabetes 
alone (54.16%) or hypertension alone (56%). The high-
est prevalence was found in patients with diabetes, 
hypertension, and CAD, where 70.83% of the patients 
complained of GI discomfort. The specific symptoms 

included abdominal pain, reported by 56.4% with dia-
betes only, 73% with CAD, diabetes, and hypertension 
and 64% of the group with diabetes and hypertension. 
Other common symptoms were heartburn, which 
was reported by 56.4%, 64%, and 60.75% of the above 
groups, respectively. Nausea and vomiting also oc-
curred commonly, particularly in patients with multi-
ple comorbidities, such as vomiting in 50% of patients 
with CAD, diabetes, and hypertension.

Furthermore, lifestyle conditions such as smok-
ing and alcohol intake also contributed significantly 
to GI symptoms. Among those suffering from diabetes 
and hypertension and under Metformin, the smokers 
had a 91.6% prevalence of GI symptoms as opposed to 
58.33% of the non-smokers. Likewise, alcoholism also 
contributed to a synergistic effect with a high GI symp-
tom rate of 81.81% compared to 64% in the non-alco-
holics, further demonstrating the adverse impact of 
lifestyle conditions and comorbidities in aggravating 
Metformin adverse effects. The choice of antihyper-
tensive medication also influenced symptom severity. 
Amlodipine users had the highest rate of abdominal 
pain (15 cases), followed by Enalapril users (5 cases), 
while Atenolol users reported the least (3 cases). Nota-
bly, bloating and heartburn were significantly higher 
in patients on Amlodipine, while nausea and vomiting 
were most frequent among Enalapril users. These re-
sults highlight the need for personalized pharmaco-
therapy to counteract the additive insults exerted by 
Metformin and antihypertensive medication on GI 
health. Elderly diabetic patients with comorbid con-
ditions deserve more individualized pharmacological 
management to avoid adverse effects, and personal-
ized therapy might include dose reduction, alternative 
treatments, and lifestyle modification, which may be 
crucial to improve diabetes management in these pa-
tients while minimizing the impact of GI side effects. 
Pharmacogenetic influences, as well as alternative 
treatment regimens, may be investigated further to 
better enhance Metformin tolerability among high-
risk elderly subjects.
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