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Abstract:

Background: Diabetes is a metabolic disorder characterized by high glucose level as a result of pancreatic f cells dysfunction
and/or insulin resistance. Diabetes is one of the significant causes of morbidity and mortality. Obesity has direct relationship
with insulin resistance, enhancing the burden by synthesis of inflammatory mediators and activating JNK pathway. Oxidative
stress induces endothelial dysfunction and altered metabolism rate in hyperglycemic condition resulting in complications.
Progress of these complications worsens the disease condition and patients’ quality of life. Higher rate of hospitalization is due
to severity of disease and complications which increases the economic burden. Early diagnosis and appropriate treatment helps
to alleviate the severity and hospitalization. Drug utilization studies remain the effective tool for evaluating prescriptions and
promote rational use of drugs. Rational use of drugs helps in maximising therapeutic outcome and minimise the economic
burden. Lifestyle chances, patient education on disease and medication aids in improving positive outcome of therapy.

Obijective: To evaluate drug utilization pattern of anti-diabetic drugs in hospitalized patients and compare the choice of therapy.
Method: This is retrospective observational study done by observing and reviewing case sheets of 130 diabetic in-patients.
Result: Oral Hypoglycemic agents and insulin were prescribed as both monotherapy as well as combination therapy based on
severity of disease and complications. Metformin was the most commonly utilized oral Hypoglycemic drug. Human Actrapid
Insulin was preferred next to metformin. Metformin + Glimepiride was utilized the most in combination therapy.
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INTRODUCTION:

Diabetes mellitus is a chronic metabolic disorder
resulting from the deficiency of insulin secretion and
insulin resistance. It is one of the major global health
problems and leading to an increased rate of
morbidity and mortality.! Hospitalization was the
major concern among diabetic patients due to the
severity of the disease. People with diabetes are more
likely to be hospitalized because of both micro
vascular  complications  especially  neuropathy,
nephropathy and macro vascular complications
involving stroke, cardiac failure. Rational use of Oral
Hypoglycemic Agents and insulin help in decreasing
hospitalization.? A rise in diabetic population was
increased by 62% in past 10 years.® There are reports
that more than 463 million people were
with diabetes as of 2019 and it will rise to about 700
million by 2045.* Diabetes was the cause for 1.5
million deaths. The prevalence rate of diabetes
among worldwide was estimated to be 2.6% in 2000
and 4.4% in 2030.5 Type 1 diabetes also known as
“Insulin-dependent diabetes is a chronic autoimmune
condition characterised by depletion of beta cells of
pancreas resulting in insulin insufficiency. This
results in the marked inability of the beta cells to
produce insulin leading to hyperglycemia. Type 2
diabetes is characterized by insulin insensitivity as a
result of insulin resistance, declining insulin
production and eventual pancreatic beta-cell failure.
It is associated with lifestyle risk factors.” Obesity is
directly associated with progression of diabetes
mellitus. Excess adipose mass in obese condition
results in increased production of cytokines, pro
inflammatory mediators which activate various
pathway inducing insulin resistance. In obese
individuals, increased adipose tissue mass introduce
hypoxia which in turn causes cellular stress. The
increased stress to cells activates pro inflammatory
cytokines and JNK pathway resulting in PI3K
pathway impairment.® Inflammatory responses are
increased in hyperglycemic condition which serves as
a key factor in progress of diabetes complications and
worsening of conditions. Oxidative stress is
predominant among diabetic patients which is the
major factor for induction of vascular complication.®
In diabetic patients, insulin therapy is considered
alone or in combination with oral agents when
HbAlc is > 7.5% and is essential for patients with
HbAlc > 10%. The Insulin initiation is to begin by
adding a long-acting which is either once-daily or
twice-daily formulation, alone or in combination with
oral hypoglycemic agents. Rapid-acting or short-
insulin can be added at mealtime to control the
expected postprandial raise in glucose.’® Drug
utilization studies are the most effective tool for
evaluating healthcare systems as well as to promote
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rational prescriptions.}* The rational drug prescribing
reduces the mortality and morbidity rate and also
reduces the financial burden for patients. The need
for drug prescribing pattern studies is to bring out an
ideal tool in the development of quality prescribing
and therapeutic care. Irrational prescribing not only
leads to failure in treatment but also makes way for
burden, distress, anxiety and increased costs.'?
Irrational prescribing leads to an increase in mortality
and morbidity rates.  Accessing the essential
medicines from the essential drug list helps the
prescriber to ensure rational drug therapy and also it
helps the patients to achieve better therapeutic
management.

AIM & OBJECTIVE

Aim

The aim of this study is to evaluate the drug
utilization pattern of anti-diabetic drugs prescribed
for hospitalized diabetic patients.

Objective
» To analyze the drug utilization pattern of
diabetes patients (DUR).
» Compare and contrast the demographic
characteristics among diabetes patients.
» Compare and contrast the choice of therapy
used in patients with diabetes.

METHODOLOGY:
Study Design
The retrospective observational study

Study Site
This study was conducted by observing case sheet of
inpatients in a tertiary care hospital.

Eligibility criteria
Inclusion criteria
> Patients admitted in the hospital of both
genders.
> Diabetic patient of age group between 30 and
85 years.
> Patients with associated complications related
to diabetes.
» Patients who are willing to cooperate.

Exclusion criteria
> Patients with pregnancy (Gestational diabetes).
> Patients with drug abuse or addict.
> Patients who are mentally ill.

Sample population and Data collection
Data collection
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» Diabetes mellitus patients who visited and Conclusion
admitted in the Medicine and Surgery wards of » The study was conducted to establish Drug
hospital were the subjects for the study. utilization pattern of anti-diabetic drugs in
» Their population were obtained from inpatients particular setup.
case sheets from respective wards. » Hence monotherapy with oral hypoglycemic
» The size of the sample was 130. agents and insulin, combination therapy of oral
» The patient details were collected from the case hypoglycemic agents with insulin and
sheets and reviewed. combination therapy of two oral hypoglycemic
» The first step in the study was designing of data agents were focused and observed from the
collection form. case sheets.
» The patient data collection form was used to » The obtained results were discussed and
collect the details like patient name, age, sex, concluded.
provisional diagnosis, history of present
illness, surgical history, personal habits RESULTS & DISCUSSION:
serving as risk factor for diabetes, Characteristics of patients
complications, current therapeutic The demographic characteristics of the patients in the
management of diabetes. current study are described in Table 1. Figure 1
Analysis represents gender distribution of patients. Figure 2
» The documented data were imputed into gives the grouping of study population based on age.
worksheet of Microsoft Excel 2007 to obtain Figure 3 represents complications found among the
statistical analysis. study population.
Table 1: Demographic Characteristics
S.No. Characteristics No. of patient N=130 Percentage
1 Gender
Male 77 59.2%
Female 53 40.7%
2 Age
30- 40 years 08 6.1 %
41- 60 years 71 54.6 %
61-75 years 40 30.7 %
76- 85 years 11 8.4 %
3 Duration since first diagnosed
1-5 years 21 16.1 %
6-10 years 65 50 %
11-20 years 44 33.8%
4
Complications
Neuropathy 14 10.7 %
Nephropathy 22 17 %
Hypertension 34 26.1 %
Stroke 8 6.1%
CAD 14 10.7 %

CAD = coronary artery disease
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Figure 1: Gender distribution of patients

Figure 2: Age group of study population

M No. of patients

76-85 years i 11

61-75 years 40

41-60 years 71

30-40 years i 8
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Figure 3: Complications among observed patients

Types of therapy
Type of therapy and distribution of anti-diabetic agents according to prescribed therapy is given in Table 2.

Table 2: Anti-diabetic agents according to therapy

Therapy Drugs No. of patients Percentage Total N=130
N=130
Monotherapy Metformin 32 24.6 % 65 patients
Glimepiride 02 1.5%
Glipizide 03 2.3%
Sitagliptin 10 7.7%
Vildagliptin 02 1.5%
Human Actrapid insulin 10 7.7%
Human monotard insulin 06 4.6 %
Combination Metformin + 21 16.2 % 39 patients
therapy Glimepiride
OHA+OHA Metformin + 09 6.9 %
Glipizide
Metformin + 09 6.9 %
Sitagliptin
Combination Metformin + Human Actrapid | 13 10 % 26 patients
therapy insulin
OHA+Insulin Metformin + Human 03 2.3%
Monotard insulin
Sitagliptin + Human Actrapid | 10 7.7%
insulin

OHA-= Oral Hypoglycemic Agent
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Therapy adopted according to complication
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Therapeutic regimen according to severity of disease and complication was described in Table 3. Figure 4 describes
the anti-diabetic therapy on basis of complications and severity.

Table 3: Therapy adopted according to complication

Type of therapy
Complications Monotherapy Combination therapy
OHA + OHA OHA + Insulin
Metformin + Sitagliptin Sitagliptin + Human
Neuropathy Metformin + Glimepiride Actrapid insulin
Sitagliptin + Human Actrapid
Nephropath Human Actrapid insulin insulin
phropathy Human Monotard insulin Metformin + Human Actrapid
insulin
Metformin + Sitagliptin
Hypertension Metformin Metformin + Glimepiride
Metformin + Glipizide
Stroke Human Actrapid insulin Metformin + Human
Human Monotard insulin Actrapid insulin
Metformin + Glimepiride Metformin + Human
L Metformin + Actrapid insulin
CAD Human Actrapid insulin Glipizide Metformin + Human
Monotard insulin
Metformin
Without Glimepiride
complication G.I|p|_2|d.e
Sitagliptin
Vildagliptin
Figure 4: Hypoglycemic therapy for patients based on complication
40 38
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Utilization pattern

Drug utilization of each anti-diabetic agent was analysed from the study. Each drug used alone as well as in
combination was calculated from which utilization of each drug was obtained. Total utilization of anti-diabetic
agents from the case sheets studied are described in Table 4. Figure 5 represents the utilization percentage of all the
drugs studied.

Table 4: Utilization pattern of anti-diabetic agents

S. No. Drug No. of Utilization Total Percentage of
N=130 Utilization utilization
Mono Combination
therapy therapy
1 Metformin 32 55 87 44.6 %
2 Human Actrapid 10 23 33 17 %
insulin
3 Sitagliptin 10 19 29 14.9%
4 Glimepiride 2 21 23 11.7%
5 Glipizide 3 9 12 6.1%
6 Huma_ln mc_)notard 6 3 9 46%
insulin
7 Vildagliptin 2 - 2 1%
Figure 5: Anti-diabetic drugs and their utilization
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In this study most of the hospitalized diabetic cases
had severe uncontrolled blood glucose level. Because
of that, Insulin was seen in most of the prescriptions.
Based on American Diabetes Association
guidelines, Insulin treatment was recommended for
diabetic patients under hospitalization. It is given in
the form of bolus to achieve blood glucose level
under control. We observed that Insulin is the drug of
choice for hospitalized uncontrolled type 2 diabetes
patients and for therapeutic failure to oral
hypoglycemic agents. Combination of oral anti-
diabetic agents was also preferred after the patient
achieves good glycemic control.

During the period of study, in a total of 130 patients,
77 patients were male contributing 59.2% of total
cases observed and 53 female patients which is
40.7%. In this study, male patients were higher than
female. Most of the patients were between age group
41 to 60 years and that is about 54.6% followed by
patients of age 61 to 70 contributing 30.7% of total
observed case sheets. 65 patients (50%) were
diagnosed with diabetes since 6 to 10 years and on
regular medication which is close to those diagnosed
with diabetes since 11 to 20 years as they were 44 in
number (33.8%). 34 patients were found to be
hypertensive which conclude that hypertension was
most prevalent among diabetic patients accounting
for 26.1%. 22 patients out of 130 patients were
suffering from nephropathy and 14 patients from
neuropathy followed by coronary artery disease
contributing to 14 patients. Stroke was diagnosed in 8
patients among the reviewed 130 diabetic patients.
The studies related to diabetes were usually
performed in middle aged people as the data
availability in younger and elder people were
limited.!* Hypertension was the most common co
morbidity in diabetic patients.™> Poor glycemic
control leads to life threatening complications.
Almost one fourth of diabetic population suffer from
foot problems.’® About 20% of diabetic people were
suffering from Diabetic Kidney which is associated
with higher risk of end stage renal failure. DKD
accounts for major morbidity and mortality rate of
diabetic population.t’

The study showed that oral hypoglycemic agents of
Biguanide, Sulphonylureas and Dipeptidyl Peptidase-
4 inhibitors classes were widely used. Among that
Metformin, Glimepiride, Glipizide, Sitagliptin and
Vildagliptin are commonly with Human Actrapid and
Monotard insulin falling under insulin category
which were used in addition with oral hypoglycemic
agents.8
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Both monotherapy and combination therapy were
adopted equally in treating hyperglycemic condition.
Patients prescribed with monotherapy with either oral
hypoglycemic drug or insulin were 50%. Remaining
50% patients were under combination therapy of
which 30% were prescribed with combination
therapy consisting of two oral hypoglycemic agents.
Remaining 20% of observed subjects were prescribed
with combination of one oral hypoglycemic agent
and insulin as the treatment for diabetes.

Combination therapy is recommended only when
HbAlc level is more than 1.5%. Combination
therapies are recommended in patients who are
unable to achieve therapeutic goals with first line oral
hypoglycaemic agents as monotherapy.*®

Drug Utilization Pattern also known as Drug
Utilization Review help in promoting appropriate
prescribing of drugs and aid in rational use of drugs
which has potential benefit in public health.?
Irrational use of drugs leads to increase in drug
prescribing pattern, patients are potent to adverse
effects, failure of expected therapeutic goal and
increase burden of healthcare.?* Regarding insulin
administration, the initial step is the combination of
insulin together with the already administered oral
hypoglycemic agents for uncontrolled type 2 diabetic
patients.?? As per American Diabetes Association,
Blood Glucose targets below 140 mg/dL were
considered as the most appropriate for all
hospitalized patients.

Drug utilization pattern of anti-diabetic agents
analysed by calculating usage of each drug in both
monotherapy and combination therapy. Metformin
was found to be most frequently used anti-diabetic
agent with 44.6% of utilization. Metformin is the first
line drug for type 2 diabetes and it is used as both
singlet therapy and combination therapy in this study.
It is preferred the most because of better glucose
lowering effects than other oral hypoglycemic
medications and easy affordability at cheaper price.
Human Actrapid insulin falls next to metformin in
utilization with a total of 17 %. Sitagliptin was used
by 14.9% of patients as observed followed by
Glimepiride. Glimepiride was utilized by 11.7% of
selected patients. Glipizide had total usage of 6.1%
followed by Human Monotard insulin which was
found to be used in 4.6% patients. Vildagliptin was
least prescribed among the reviewed case sheets. It
was used by 2 patients only as monotherapy and not
preferred in combination therapy. The percentage of
Vildagliptin utilization was 1%.
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From 2006 to 2013, use of metformin was increased
from 47.6% to 53.5%, dipeptidyl peptidase 4
inhibitors utilization raised from 0.5% to 14.9% and
insulin usage increased from 17.1% to 23.0%. Use of
Sulfonylureas slightly declined from 38.8% to 30.8%
while thiazolidinediones utilization met deep decline
in usage from 28.5% to 5.6%.2* Antibiotics were
commonly seen in case sheets of in patients with
diabetes to treat foot infections. Third generation
cephalosporin’s were preferred for foot infection
cases. Lincomycin in intravenous route and oral
Metronidazole plays an important role in infected
foot.?

CONCLUSION:

Irregular diagnosis, poor adherence to therapy and
uncontrolled diabetes is associated with serious
outcomes progressing to complications, worsening of
disease. From the study, we conclude that oral
hypoglycemic  drugs were  predominant in
prescriptions dominating the diabetic therapy.
Metformin remains the first line drug of choice.
Insulin was used only in severe glycemic levels and
is found to be more effective in achieving target in
hospitalized patients. Patients lack awareness on
severity of disease and hence were not concern about
drug usage. Patient education on management of
disease and importance of adherence to therapy will
have potential benefits in improving patient’s quality
of life. Rational use of anti-diabetic drugs as
monotherapy or in combination when necessary will
minimize the dosage of drugs and thereby eliminating
avoidable adverse effects.
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