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Abstract— Hypertension (HTN) and diabetes is one of the most serious public health issues in the world. Hypertension and
diabetes are hypertension both aspects of metabolic syndrome and often together. Hypertension has been identified as a
major risk factor not only for the development of diabetes but also for the development different type of complications, that
is, neuropathy, nephropathy, retinopathy, coronary artery disease , stroke, peripheral vascular disease (PVD) in diabetic
patients. Hypertension is a major cause of premature death worldwide. One of the global targets for non communicable
disease is to reduce the prevalence of hypertension by 33% between 2010-2030. Adverse drug reactions (ADRSs) are common
and are the underlying cause of over a million serious injuries, disease and deaths each year. The most familiar method to
detect ADRs is relying on spontaneous reports. Its main function is to detect new, rare, and serious ADRs that were
overlooked in pre-marketing clinical trials.
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l. INTRODUCTION

Hypertension (HTN) and diabetes is one of the most serious public health issues in the world. Diabetes mellitus is a common
disorder, affecting nearly half a billion people worldwide and 7 to 9 percent of the population in the United States. Hypertension
and diabetes are hypertension both aspects of metabolic syndrome and often together. Possible reasons for this may be that they
have similar risk factor, or that high blood sugar levels damages cells in the cardiovascular system.? Hypertension (high blood
pressure) is when the pressure in your blood vessels is to high (140/90 mmHg or higher). Hypertension is diagnosed if, when it is
measured on two different days, the systolic blood pressure reading on both days is_>140mmHg and /or the diastolic blood pressure
readings on both days is > 90mmHg. An estimated 1.28 billion adults aged 30-70 years worldwide have hypertension.3*
Hypertension has been identified as a major risk factor not only for the development of diabetes but also for the development
different type of complications, that is, neuropathy, nephropathy, retinopathy, coronary artery disease , stroke, peripheral vascular
disease (PVD) in diabetic patients. An estimated 46% of adults with hypertension are unaware that they have the condition and less
than half of adults (42%) with hypertension are diagnosed and treated.> Hypertension is a major cause of premature death worldwide.
One of the global targets for non communicable disease is to reduce the prevalence of hypertension by 33% between 2010-2030.
Make an effort to prevent high blood pressure, and you’ll reduce your risk of heart attack, stroke, and other serious illnesses. These
tips can help you stay healthy. In 2017, the American College of Cardiology (ACC) issued new guidelines for high blood pressure,
which define hypertension as 130/80 millimetre of mercury (mmHg) or higher. The commonest adverse drug reactions of
antihypertensive drugs include dizziness (9%), ankle swelling (7%), headache (5%), fatigue (4%), chest discomfort (3%), and cough
(3%). One of the most important class of drug to treat high blood pressure is RAS Blockers (ACEis & ARBS).

Guidelines Summary:

Guidelines on screening for hypertension have been issued by following organization:
United states preventive services task force (USPSTF)

e Joint National committee (JNC)

e  American college of Obstetricians and Gynecologist(ACOG)

o Department of Vterans AFFAIRS(VA)/Deprtment of Defense(DoD)

The standard used to be 140/90 mmHg. Under the new guidelines, nearly half of Americans meet the definition for high blood
pressure.®” To avoid a hypertension diagnosis, make these healthy lifestyle choices -Maintain a healthy weight, Eat a balanced diet,
Cut back on salt-for many people, a low-sodium diet can help keep blood pressure normal, Exercise regularly, Limit alcohol-
Drinking too much alcohol can lead to high blood pressure, For women, that means no more than one drink a day, and for men, no
more than two, according to the AHA. Monitor blood pressure every day or every alternative day, High blood pressure do not have
any proper symptoms, so only blood pressure measurements will tell you if our blood pressure is high, Stress can cause short-term
spikes in blood pressure taking steps to reduce stress can improve your heart health, Being under stress can cause your blood
pressure to spike briefly but researchers aren't sure whether stress can cause blood pressure to rise long-term. lifestyle changes can
help prevent high blood pressure if your blood pressure is currently under control or lead to lower blood pressure if your numbers
are already elevated. Report of eight joint National Committee (JNC 8) and guidelines by WHO-International society of
hypertension (WHO-ISH) are also important ones.2 These guidelines are very important for patient quality of life and clinical

[JRTI2312060 International Journal for Research Trends and Innovation (www.ijrti.org


http://www.ijrti.org/

© 2023 IJRTI | Volume 8, Issue 12 | ISSN: 2456-3315

approach of the physician in the daily treatment. The joint National Committee ( JNC 8) is considered the “Gold standard” consensus
guidelines for the management of .° Eight joint National Committee (JNC 8) suggest that in patient aged > 60 years, blood pressure
should be <150/90 mm Hg and aged <60 years, blood pressure should be <140/90 for general population(no diabetes or CKD). In
case of diabetes and CKD targeted blood pressure is <140/90 with all age groops.2® According to the JNC 8 guidelines initial
treatment is Thiazed, ACEI, ARB or CCB, alone or combination therapy.!!

Diabetes mellitus :

A group of metabolic diseases characterized by chronic hyperglycemia, which results in either defect in insulin secretion, insulin
action or both are termed as Diabetes mellitus (DM). Insulin being an anabolic hormone is responsible for most of the metabolic
abnormalities. The type and duration of diabetes extend the severity of the symptoms. Depleted insulin action causes inadequate
insulin secretion or decreased tissue response to insulin in the hormone action pathways, which primarily causes hyperglycaemia.
Polyuria, polydipsia, weight loss, polyphagia, blurred vision and impairment of growth and susceptibility to major infection may
accompany hyperglycaemia and also long term microvascular complications affecting the eyes, kidneys and nerves along with
cardiovascular diseases.

Adverse drug reaction :

Adverse drug reactions (ADRs) are common and are the underlying cause of over a million serious injuries, disease and deaths each
year. The most familiar method to detect ADRs is relying on spontaneous reports. Its main function is to detect new, rare, and
serious ADRs that were overlooked in pre-marketing clinical trials. An adverse drug reaction (ADRS) is a “response to a drug which
is noxious and unintended and which occurs at doses normally used in man for prophylaxis, diagnosis, or therapy of disease or for
the modification of physiologic function” and excludes therapeutic failure and adverse drug withdrawal events.*?ADRs may occur
following a single dose or prolonged administration of a drug or may result from the combination of two or more drugs, drug
interaction, synergism, duplication, additive effect, discontinuation of therapy, changing the dose to save money, skipping some
medications and physiological antagonism. Adverse drug reactions can occur if the drug is incorrectly administered to a patient an
Adverse Drug Event (ADE) can be considered an injury resulting from the use of a drug. Adverse drug reactions can be considered
a form of toxicity; however, toxicity is most commonly applied to effects of overingestion (accidental or intentional) or to elevated
blood levels or enhanced drug effects that occur during appropriate use (when drug metabolism is temporarily inhibited by a disorder
or another drug).*® Under this definition, the term ADE includes harm caused by the drug (ADRs and overdoses) and harm from the
use of the drug, which includes dose reductions and discontinuations of drug therapy. A recent meta-analysis determined that nearly
9% of hospital admissions are due to ADRs in older adults.'* Anti diabetic agents have shown different adverse drug reactions
(ADRs) in the different racial populations, Commonly used agents are Biguanides, Sulfonylureas, Meglitinide, Thiazolidinediones,
and SGLT2 Inhibitors, common ADRs presented by Type Il Diabetes mellitus patients taking oral antidiabetic agents. Some
common side effects associated with high blood pressure medicines include: Cough, Diarrhea or constipation, Dizziness or
lightheadedness, Erection problems, Feeling nervous, Feeling tired, weak, drowsy or a lack of energy, Headache, Nausea or vomitin
and hypotension . Pharmacovigilance of anti diabetic drugs can play a crucial role in detecting ADRs and providing feedback to
physicians on the possibility and details of such events, thereby protecting the patients from avoidable harm. ADR-related healthcare
costs are significant and preventable. In the United States and Europe, the financial burden is estimated at $30.1 billion US dollars
and €79 billion euro, respectively. Two steps that can be followed to prevent an ADR occurring: Identify the subgroup of patients
who are likely to be susceptible to the adverse effect and modify the treatment choice accordingly. Treatment of adverse drug
Reactions- for allergic and idiosyncratic ADRs, the drug usually should be discontinued and not tried again. Switching to a different
drug class is often required for allergic ADRs and sometime required for dose related ADRs.*®

Il. MATERIALS AND METHOD

Materials :
®  Patients case notes, treatment Charts, laboratory reports and patient interactions.
® Data collection form.

Method of collection of data :

A Prospective and Observational study were conducted in the department of cardiology and medicine. Data were collected by using
a self-designed data collection form, which consists of details like patient demographic details like age, sex, weight, date of
admission and date of discharge of the patients were obtained. Drug related data such as name of drugs, doses, route of
administration, duration & other laboratory data will be collected and documented in a suitable designed data collection form. The
follow - ups will also be documented upto discharge.

Ethical considerations:
Ethical clearance was obtained from institutional ethics committee of Karnataka college, Bangalore to conduct the study.

Study procedure:-
o ldentify the hypertensive patients with diabetes mellitus.
Take the patient consent form.
collection of demographic details and clinical data of the patient.
collection of hypertensive medication .
analysis the prescription of hypertensive medication.
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e Documentation and report writing.

I11. RESULT
Table 1: Age distribution

Age group Female Total percentage
18-30Year 0 0 0

31-45 Years | 5 8 5.83
46-65 Years | 28 63 45.98
66-90 Years | 31 66 48.17
Total 64 137 100

Out of total 137 in-patient male were 73 and female were 63. The age wise distribution shows that the hospitalization among the
66-90 years age group was maximum. Where male maximum number of cases was found in 66-90 years age group with number of
35.Whereas in female the maximum number case was found in 66-90 years age group with a number of 31 .In female 46-65 years
age group, the number was 28. The age group 31-45 in female was found 5 and male was 3 and no case of hospitalization in age
group 10-30 was found.

Figure: 1 Distribution of gender

73,53%

H Male

H Female

In our study total 137 patient were diagnosed with hypertension with Type 2 diabetes mellitus.Out of 137 enrolled patient 53%
(n=73) were male and 47% (n=64) were females.

Figure 2 :Mono drug therapy
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Out of the Total 75 mono therapy, Calcium channel blockers was the predominant choice in mono drug therapy and was used in 32
(42%) patient. Beta blocker(BB) was used in 27 (36%) patient . The angiotensin receptor blocker(ARBs) was used in 9 (15%) patient.
The Angiotensin converting enzyme (ACE) inhibitors were used in only 4 (5%) patient. In mono drug therapy Alpha-2 agonist was
used in only 1(2%) patient.

Figure 3:Two drug combination therapy
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The number of patient having Hypertension with Diabetes Mellitus on 2-drug combination therapy was 45. out of which the
combination of ARBs+CCB was used in 12 (27%) patient. Similarly the combination of BB+CCB was use in 12 (27%) patient.
The number of patient receiving the combination of BB+ACEI 7 (15%) .The combination of BB+Diuretics was used 3 (7%) patient.
Only 3 (7%) patient were receiving the combination of BB+ARBs. The combination CCB+Diuretics was used in 3 (7%) patient.
ACEI+CCB combination was prescribed in 1 (2%) patient. ARBS+Diuretics was prescribed in only 1(2%) patient. The treatment
combination of Alpha 1-agonist+BB was prescribed only 1 (2%) patient.

Table 2: Three drug combination therapy

Combination group NO. Percentage
CCB+ARBs+DI 5 36
ARBs+CCB+BB 3 22
BB+CCB+DI 2 14
BB+ARBs+DI 2 14
BB+CCB+Alpha-blocker 1 7
BB+CCB+ACEI 1 7
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The number of patient having Hypertension with Diabetes Mellitus on 3-drug combination therapy was 14. The combination of
CCB+ARBs+Diuretics was used in 5 (36%) patient. Similarly the combination of ARBs+CCB+BB was use in 3 (22%) patient. The
number of patient receiving the combination of BB+CCB+Diuretics was 2 (14%).The combination of BB+ARBs+Diuretics was
used in only 2(14%) patient. Only 1 (7%) patient were receiving the combination of BB+CCB+Alpha blocker. The treatment
combination of BB+CCB+ACEI was prescribed in only 1 (7%) patient.

Table 3: Mono therapy and combination therapy of hypertension patient

Mono therapy 75 54
2-drug therapy 45 33
3-drug therapy 14 10
4-drug therapy 3 3
Total 137 100

Figure 4: Mono therapy and combination therapy of hypertension patient
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The data collected from the patient shows that no patient were on no- drug therapy. The number of patient on mono therapy was
75 (54%) and the patient on multiple therapy were 62. Among the patient receiving multi drug therapy the number patient on
2drug combination therapy was 40 (33%). out of the 62 patient receiving multi drug therapy 14 (10%) was on 3-drug combination.

Similarly the patient on 4-drug combination therapy was 3 (3%).

Table 4 :Severity of ADRs in the tested sample

Severity of ADRs Number of patient Percentage(%)
Severe 3 9.37

Moderate 12 375

Mild 17 53.12

Total 32 100
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The severity of ADRs in the tested sample of the 32 ADRs observed in our study, 3 () were identified to be severe, 12 ( %) were
moderate and 17 (%) were mild. It was found that most of the ADRs observed were of mild severity.

Table 5:Distribution of ADR on treatment with different class of antihypertensive drug

Class of drug associated [ENDBlaglslelg Percentage(%)
with ADRs

S 5
I 5

ACEI 1 5

A total of 22 adverse drug reaction were observed in 137 patient. Incidance of adverse drug reaction was found to be higher in
patient more than 40 years in age. Diuretic were found to be the most frequently associated drug with adverse drug reaction (n=13),
followed by beta blocker (n=6), Alpha blocker (n=1),ARBs (n=1) and Angiotensin converting enzyme (n=1).Most of the Adverse
drug reaction associated with Electrolyte dishalance.

Table 6:Type of ADR due to Anti hypertensive drug observe in the tested sample

Category of ADR Percentage(%)
Hyponatremia | 7 : 32
Hypokalemia 5 23
Bradycardia 4 18
Hyperkalemia 2 9
Hypotension 1 5

Orthostatic hypotension 1 5
Breathlessness 1 4
Disoriantation 1 4

Total 22 100
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A total of 22 adverse drug reaction were observed in 137 patient. Hyponatremia was affected more (n=7) followed by Hypokalemia
(N=5) and Bradycardia were (n=4), Hyperkalemia were (n=2) and Hypotension, Orthostartic hypotension,Breathlessness,
Disoriantation were only 1 patient.

Table 7:Distribution of ADR on treatment with different class of antidiabetic drug

Drug associated with ADR Number Percentage(%)
Metformin 3 30
Glimepiride 3 30
Insulin 1 10
Glimepiride/voglibos/metformin 1 10
Insulin Isophane 1 10
Voglibos 1 10

=

A total 10 adverse drug reaction were observed in 137 patient. Incidence of adverse reaction was found to be higher in patient
more than 50 years in age. were mono therapy report more adverse reaction (n=9) and combination therapy were (n=1) .
Metformin and glimepiride were found to be most frequently associated drug with averse drug reaction (n=3),followed by
insulin (n=1),Voglibos (n=1).

Table 7:Type of ADR due to Anti-diabetic drug observe in the tested sample

Category of ADR No. Of ADR Percentage(%)
Hypoglycemia 5 50

Lactic acidosis 1 10

Rash and Swelling 1 10
Constipation 1 10
hypokalemia 1 10

Weight gain 1 10

Total 10 100

A total 10 adverse drug reaction were observed in 137 patient. Incidence of the higher adverse reaction was found to be
Hypoglycemia (n=5) followed by lactic acidosis, rash and swelling, constipation, hypokalemia and weight gain were (n=1).
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IV. DISCUSSION

Hypertension is a chronic disease conditions requiring lifelong treatment. The finding of our study which was a prospective
observational study include 137 patient with male 73(53%) and female 64 (47%).In my study patient with cardiovascular disease
they were mostly prescribed with CCB 44% followed by Beta-blockers 37%, in patient with stroke combination of ARB with CCB
27% were prescribed and in diabetic BB 37% .2*4561n present study Calcium channel blockers was the predominant choice in mono
drug therapy and was used in 32 (44%) patient. Beta blocker(BB) was used in 27 (37%) patient. The angiotensin receptor
blocker(ARBs) was used in 9 (12%) patient. The Angiotensin converting enzyme (ACE) inhibitors were used in only 4 (6%)
patient.> In mono drug therapy Alpha-2 agonist was used in only 1(1%) patient .In combination therapy the patient on multiple drug
therapy were 62. Among the patient receiving multi drug therapy the number patient on 2-drug combination therapy was 40 (33%).
out of the 62 patient receiving multi drug therapy 14 (10%) was on 3-drug combination. Similarly the patient on 4-drug combination
therapy was 3 (3%).% our study is match with Margreth Philbert et al conducted a study on, prescription pattern of antihypertensive
agent in type 2 diabetes mellitus patient. 150 patients were included in the study, Out of 150 patients 105 had diabetic complications.
Patients with Diabetic Nephropathy CCB 38.71% and the combination of ARB with diuretic 22.58% were prescribed, In patients
with cardiovascular diseases they were mostly prescribed with CCB 34.29% followed by Beta Blockers 20.00%, in patients with
cerebrovascular diseases combinations of ARB with Diuretic 30.77% were most prescribed and in diabetic foot CCB 45.83% were
prescribed. Managing diabetes. This study concludes that CCB as mono therapy and ARB with diuretics s dual therapy were the
most commonly use agent with diabetic complication . As a mono therapy my study is match withJ.M Okonta et al conducted a
study on “prescribing pattern of antihypertensive and anti diabetic agent”. Calcium channel antagonists (33.5%) were the most
commonly prescribed antihypertensive agent and Angiotensin receptor blocker the least prescribed.®

Total of 22 adverse drug reaction were observed on treatment with different class of antihypertensive drug in 137 patient. Incidance
of adverse drug reaction was found to be higher in patient more than 40 years in age. Diuretic were found to be the most frequently
associated drug with adverse drug reaction (n=13), followed by beta blocker (n=6), Alpha blocker (n=1),ARBs (n=1) and
Angiotensin converting enzyme (n=1).Most of the Adverse drug reaction associated with Electrolyte disbalance. This is consistent
with the findings of previous studies.®> Hyponatremia was affected more 32% (n=7) followed by Hypokalemia 23% (N=5) and
Bradycardia were 18% (n=4), Hyperkalemia were 9% (n=2) and Hypotension 5% (n=1), Orthostartic hypotension5% (n=1),
Breathlessness5% (n=5), Disoriantation were only 1 patient. Total of 10 adverse drug reaction were observed on treatment with
different class of antidiabetic drug in 137 patient. Incidance of adverse drug reaction was found to be higher in patient more than
50 years in age. Were mono therapy report more adverse reaction (n=9) and combination therapy were (n=1) . Metformin and
glimepiride were found to be most frequently associated drug with averse drug reaction 30% (n=3),followed by insulin 10%
(n=1),Voglibos 10% (n=1).Incidence of the higher adverse reaction was found to be Hypoglycemia 50% (n=5) followed by
lactic acidosis, rash and swelling, constipation, hypokalemia and weight gain were 10% (n=1).

V. CONCLUSIONS

The results of this study concluded that majority of diabetic Hypertensive patient were on mono therapy to control hypertension.
Most of the patient were Calcium channel blocker (CCB),Beta blocker (BB) and ARBs. Patient were multiple drug therapy on
ARBs/CCB and BB/CCB. The prescribing pattern was mostly consist with the evidence based guideline as majority of the patient
were in control both diabetic and Hypertension.

The above study Diuretic were found to be the most frequently associated drug with adverse drug reaction, followed by beta blocker,
Alpha blocker, Angiotensin receptor blockers and Angiotensin converting enzyme. Most of the Adverse drug reaction associated
with Electrolyte disbalance, Hyponatremia was affected more followed by Hypokalemia, Bradycardia, Hyperkalemia, Hypotension,
Orthostartic hypotension,Breathlessness and Disoriantation As the present study is related to adverse drug reaction profile of
antihypertensive agents, it may be helpful in selection of approprite medicine for hypertensive patient.

In this study total 10 adverse drug reaction were observed on treatment with different class of anti diabetic drug in 137 patient.
Incidence of adverse reaction was found to be higher in patient more than 50 years in age. were mono therapy report more
adverse reaction and combination therapy were only one. Metformin and glimepiride were found to be most frequently
associated drug with averse drug reaction, followed by insulin and Voglibos most of the ADR associated with Hypoglycemia.

VI. LIMITATION

»  Duration of the study and sample size was not enough.

» It was single center study validity of the findings would be more if it is multi-center study.

»  This study was carried out only in inpatient department, was not involving OPD patient with hypertension and type 2
diabetes mellitus.
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