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ABSTRACT
Diabetes is a group of disease that results in too much sugar in the blood which means the body’s
ability to produce or respond to the hormone insulin is impaired. It results in abnormal
metabolism of carbohydrates and elevated levels of glucose in the blood. High blood sugar levels
can weaken the patient’s immune system which means people with diabetes are more susceptible
to developing infections. To study the drug utilization pattern of diabetes patients and its
associated complications. To study the drug utilization pattern of antibiotics and its treatment
complications in diabetes patients. It was a prospective observational study conducted over a
period of 6 months. The prescriptions were analyzed with the help of descriptive statistics and
results were expressed in percentage. Total 100 patients were analyzed during study. Male
patients were higher as compared to female as female to male ratio is 0.54. Over 70% patients
were in overweight category. The average value of age of the patient was 43.39. UTI – Fungi
Cystitis (23%) was most common disease in the study population followed by H. Pyroli (19%)
and UTI – Bacterial pyelonephritis (14%). Among the drugs azole antifungals were prescribed
most frequently. The average prescription cost per antibiotic was INR 163. This drug utilization
study provides an insight to the prescriber regarding various issues related to cost analysis and
prevalent disease pattern in the region. This study also suggests improving quality of
prescription.
KEYWORDS: Drug Utilization, Antibiotics, Diabetes Mellitus.

INTRODUCTION

DM is a Group of diseases that result in too much sugar in the blood (high blood glucose).

Briefly, it is a disease in which the body’s ability to produce or respond to the hormone insulin is

impaired, resulting in abnormal metabolism of carbohydrates and elevated levels of glucose in

the blood. (1) Diabetes mellitus is a chronic life, lifelong condition that affects our body’s ability

to use energy found in food.

There are three major types of Diabetes:

1. Type 1 diabetes (juvenile onset or insulin dependent)

2. Type 2 diabetes (Adult onset or non-insulin-dependent)

3. Gestational diabetes (1) (2) (3)
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Pathophysiology of Diabetes Mellitus:

Diabetes mellitus type 1 (also known as type 1 diabetes) is a form of diabetes mellitus in which

not enough insulin is produced. The underlying mechanism involves an autoimmune destruction

of the insulin-producing beta cells in the pancreas. (4)

Fig. 1: Pathophysiology of Type 1 DM

Fig. 2: Pathophysiology of Type 2 Diabetes Mellitus

Type 2 diabetes is characterized by a combination of peripheral insulin resistance and inadequate

insulin secretion by pancreatic beta cells. A simplified scheme for the Pathophysiology of

abnormal glucose metabolism in type 2 diabetes mellitus is depicted in the image below. (4) (5)
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Fig.: 3 Pathophysiology of Gestational Diabetes Mellitus

INFECTION:

The invasion and multiplication of microorganisms such as bacteria, viruses, and parasites those

are not normally present within the body. An infection may cause no symptoms and be

subclinical, or it may cause symptoms and be clinically apparent. An infection may remain

localized, or it may spread through the blood or lymphatic vessels to become systemic (body

wide). Microorganisms that live naturally in the body are not considered infections. For example,

bacteria that normally live within the mouth and intestine are not infections. (3) (4) (5)

Pathophysiology of Infection:

RELATIONSHIP BETWEEN DIABETES MELLITUS AND INFECTION:
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Some investigators claim that the differences in the risk factors for infection between diabetic

and non-diabetic patients result either from non controlled studies or biased studies (e.g. persons

with DM have frequent medical appointments which may increase the probability of being

diagnosed with other diseases). However, most researchers conclude that there is clinical

evidence pointing to the higher prevalence of infectious diseases among individuals with DM.

below Table summarizes the major infections associated with DM. (6) (7)

TABLE 1: MAJOR INFECTIONS ASSOCIATED WITH DIABETES MELLITUS

Respiratory Infections
Streptococcus pneumoniae
Influenza
H1N1
Tuberculosis

Urinary Tract Infections
Asymptomatic bacteriuria
Fungi cystitis
Emphysematous cystitis
Bacterial pyelonephritis
Perinephric abscess

Gastrointestinal and liver infections
H.pyroli infection
Oral and esophageal candidiasis
Emphysematous cholecystitis
Hepatitis C
Hepatitis B
Enteroviruses

Skin and soft tissue infections
Foot infection
Necrotising fasciitis
Fournier’s gangrene

Head and neck infections
Invasive external otitis
Rhinocerebral mucormycosis

Other Infections
Human immunodeficiency virus

CAUSES OF INFECTION

• Bacteria: These one-cell organisms are responsible for illnesses such as strep throat,

urinary tract infections and tuberculosis.

• Viruses: Even smaller than bacteria, viruses cause a multitude of diseases — ranging

from the common cold to AIDS.

• Fungi: Many skin diseases, such as ringworm and athlete's foot, are caused by fungi.

Other types of fungi can infect your lungs or nervous system.
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• Parasites: Malaria is caused by a tiny parasite that is transmitted by a mosquito bite.

Other parasites may be transmitted to humans from animal feces. (6) (8) (12)

DRUG UTILIZATION STUDY:

In 1977, the WHO defined drug utilization research as “Studies on the marketing, distribution,

prescription and the use of drugs in a society, with a special emphasis on the resulting medical,

social and economic consequences.”(11)

OBJECTIVES OF DRUG UTILIZATION:

Ensuring current drug therapy

Controlling drug cost

Preventing problem related to medication

Evaluating the effectiveness of drug therapy

Identification such areas of practice that require further education of practitioners.

DRUG UTILIZATION STUDY: SOURCES OF DATA

Sources of Data on Drug Utilization:

1. Large Data base

2. Data from Drug Regulatory agencies

3. Supplier/Distribution Data

4. Practice setting Data

a) Prescribing Data

b) Dispensing Data

c) Aggregate Data

d) OTC and Pharmacist Prescribed Drug

e) Telephone and Internet Prescribing

5. Community Setting Data (11)

ASSOCIATED COMPLICATIONS OF ANTIBIOTICS IN DIABETES PATIENTS:

People with diabetes are more capable to developing infections as high blood sugar level can

weaken the patient’s immunity. Additionally, some diabetes related health issues, such as nerve

damage and reduced blood flow to the extremities, increase the body’s vulnerability to infection.

Patients having mild infections can be treated in OPD settings with oral antibiotics that cover

skin flora including streptococci and staphylococcus aureus. Antibiotics such as amoxicillin,

cephalaxin or clindamycin are effective choices. (9) (10)
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It is also seen that in some studies that prolonged use of antibiotics increase the risk of diabetes.

The use of antibiotics for too long may disrupt the gut biota, causing changes in insulin

sensitivity and glucose tolerance which can lead to diabetes. (12)

Advantages:

• Antibiotics can slow the growth of and kill many types of infection.

• In some cases, such as before surgery, antibiotics can prevent infection from

occurring.

• Antibiotics are fast acting; some will begin working within a few hours.

• They are easy to take: Most antibiotics are oral medications. Doctors may decide to

give injection if it is imperative that the medicine gets into system quickly.

Disadvantages:

• Prolonged use of antibiotics often builds a resistance to antibiotic drugs, which could

cause antibiotics to become less effective.

• The longer course of treatment for an antibiotic, the more damage can be done to the

body’s immune system.

• Some antibiotics can have side effects, from digestive issues to bone damage to

sensitivity to sunlight. (12)

AIM:

To study the drug utilization pattern of antibiotics in diabetes patients and its associated

complications.

OBJECTIVES:

• To study and analyze the drug utilization pattern of antibiotics.

• To study the complications associated with antibiotic use in diabetes patients.

METHODOLOGY:

SUBJECT RECRUTEMENT PROCEDURE:

Inclusion criteria:

• Type 1 and Type 2 diabetic patients >18 year of age symptoms of infections

mentioned above.

• Exclusion criteria:

• Gestational Diabetes patients

ETHICAL APPROVAL:

• Approval of study protocol was obtained from Human Research Ethics Committee

(HREC) of Shree Krishna Hospital, Karamsad.
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The study design of this research work is Prospective observational study (Cohort study) Cohort

study is a type of observational study in which people who presently have a certain condition or

receive a particular treatment are followed over time and compared with another group of people

who are not affected by the condition.

This study is carried out at the diabetic department of Shree Krishna Hospital, Karamsad,

Gujarat, India.

This study will include probable sample of 100 patients coming for diabetic treatment.

Total duration of study is 5-6 months or probable 100 patients recruited.

RESULTS:

The study involved the 100 patients of Diabetes Mellitus Suffering from different infectious

condition from the Shree Krishna Hospital, Karamsad, Anand.

Table No. 2 Gender Classification of Patients

Total No. Of Patients Male Patients Female Patients

100 65 35

Fig. 4 Total Patients

Above Fig. represents the Gender Distribution of the patients is shown from which it is clear that

Males patients are more prone to diabetic infection as compared to females.

Below is the range of BMI to classify patients accordingly:

• Underweight: BMI is less than 18.5

• Normal Weight: BMI is 18.5 to 24.9

• Overweight: BMI is 25 to 29.9

• Obese: BMI is 30 or more
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Table No. 3: Weight Distribution of Patients:

Total No. of Patients(100)

No. of Obese Patients 11

No. of Overweight Patients 72

No. of Normal Patients 17

Fig.: 5 Weight Classification

Above fig. represents the weight classification of the patients where more than 70% patients

were in overweight category, 17% of patients were in category of normal weight and 11% of

patients were in obese category.

Parameters Mean Value Standard Deviation

Age in Years 43.39 8.79

Height(cm) 166.15 13.17

Weight(kg) 73.73 8.98

BMI(kg/m2 ) 26.79 2.68

11

72

17

No. Of Obese Patients

No. Of Overweight Patients

No. Of Normal Patients
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The above table represents the mean values of the parameters required to assess the standard

deviation of that parameters which provides a quantity expressing by how much the values of a

group differ from the mean value for the group. The mean value for the age of the patients was

43.39 and the standard deviation for the same was 8.79. The mean value for the height and the

weight was 166.15 and 73.73 and the standard deviation for them was 13.17 and 8.98

respectively.

The graphical presentation is as below:

Fig.: 6 Demographic variables of study subjects (Mean Value)

Above graph represents the demographic variables of the study subjects. The mean value of the

age of the patients was 43.39. The standard deviation of the age of the patient was 8.79. The

mean value of BMI (Body Mass Index) of the patients was 26.79 and the standard deviation of

the BMI was 2.68.

Table No. 4: Disease Distribution of Patients (%):

Total No. Of

Patient(n=100) No. Of Patients Disease Distribution (%)

UTI-F 23 23

H. pyroli 19 19

UTI-B 14 14

T.B. 12 12

Foot Infection 10 10

11

72

17

No. Of Obese Patients

No. Of Overweight Patients

No. Of Normal Patients
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The above table represents the disease wise distribution of patients. From total 100 patients’ 23

female patients found to have UTI – Fungi Cystitis and 12 female patients found suffering from

UTI – Bacterial pyelonephritis. Means total 35 female patients were suffering from Urinary Tract

Infection. Total 8 patients found to have infection of urethra.

Seconds most common infection in this series of was H. Pyroli infection, 19 no. of patients were

on the treatment of H. Pyroli infection. The remaining 12 patients were of class T.B., 2 patients

of H1N1 and 2 patients of HIV. The patients suffering from diabetes foot infection was 10.

Fig.: 7 Disease Distribution(%)

The above graph represents that Fungi Cystitis (23%) was most common infection closely

followed by H. Pylori (19%). Small percentage of patients had HIV (2%) and H1N1 (2%).

Urinary Tract Infection related to male patients was (8%) and UTI-Bacterial pyelonephritis was

(14%). Respiratory related infection was (10%) and Foot Infection was also (10%). Patients of

Tuberculosis infection was (12%).

Res.-S 10 10

UTI(Male) 8 8

H1N1 2 2

HIV 2 2

11

72

17

No. Of Obese Patients

No. Of Overweight Patients

No. Of Normal Patients
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COST DISTRIBUTION OF ANTIBIOTICS:

Fig.: 8 Class of % Cost of antibiotics

Above graph represents the burden of antibiotics in prescription of diabetes patients. Out of 100

patients 25 people have spent up to 80% cost on antibiotic treatment. At the same time it is

shown that 20 people have spent up to 10% of their total prescription cost. But 5% people have

spent up to 90% of their total prescription cost in antibiotic treatment.

Table No. 5: Prescribed drugs (Generic/Brand):

Total

Prescribed

Drugs

Generic

Name

Brand

Name

100 34 66

The above table represents that from total no. of prescribed drugs. 34 patients were prescribed

antibiotics by generic names and 66 patients were prescribed antibiotics by brand names.

The Below graph is the graphical presentation of the above results of total prescribed drugs.

From which it can be assumed that prescribing practice by generic name of the medicines

reduces total prescription cost of patient as compared when prescribing by brand name.

The average total cost per prescription was found to be INR 263 with minimum prescription cost

of INR 30 and maximum prescription cost of INR 850. However small no. of prescriptions that

was attributed to some high cost of drug such as amoxicillin and vancomycin.
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Fig.: 9 Total Prescribed Drugs

The data for the fluctuating behaviour of blood sugar in patients was verbally taken from their

routine measurements. From that it is shown that only some of the drugs like vancomycin and

clindamycin have no effect or unknown effect on blood sugar levels of the patients. Up to 80 %

antibiotics had shown the fluctuation in the blood sugar results of the patients.

Fig. : 10 Fluctuating effect of antibiotics on blood sugar level

The above fig. represents the personal observation of patients about their fluctuation in blood

sugar levels while having antibiotic therapy.

DISCUSSION:

Prescription is a written instruction given by a qualified medical practioner with the intent to

provide medicine or treatment for the benefit of the patients. Thus the prescription may reflect
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the knowledge and attitude of doctor to treat his patient with consideration of patient’s physical

and financial condition. Availability and affordability are the two major determinants. Other

parameters like quality, rationality, completeness and cost per prescription. One study which

includes all of these parameters is the drug utilization study. The ultimate goal of the study was

to help the prescriber in achieving rational and affordable treatment for their patients in terms of

cost. It also helps in the mission of providing “Health care to all”.

Following suitable condition can be given to minimize irrational prescribing and the risks

associated with it.  It includes:

• Formulation of policies associated with acceptable use of medicines.

• Making formulary primarily based for hospitals.

• Continuous audit and watching of prescription and feedback.

• Continuing education of concerned health care supplier.

CONCLUSION

Drug Utilization study is an effective tool to promote rational and cost effective drug prescribing.

Despite all the limitations such as small sample size, short study duration and single study center

etc. The study may prove to be an eye opener for the health care provider. This study suggests

the prescribers to consider factors like rationality of the prescription and cost benefit analysis

before writing any prescription. From the study it can also be concluded that choice for the

disease and at the same time name of the drug by which it is prescribed both are equally

important. In some other cases antibiotic induced diabetes was also seen. Therefore to reduce the

polypharmacy and to increase the cost effective treatments medical authorities should take

effective steps to ensure generic prescribing.
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