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INTRODUCTION 

Diabetes mellitus is an emerging non communicable, life 

style disease, mainly characterized by hyperglycemia 

caused by defective insulin secretion, resistance to insulin 

action, or a combination of both . Adverse drug reactions 

(ADRs) are well known to occur with any class of drugs 

when used in normal doses for the management of 

diseases. Anti-diabetic agents are no exception to this.1 

According to the World Health Organization (WHO), 

ADRs is defined as a response to a drug which is noxious 

and unintended, and which occurs at doses normally used 

in man for the prophylaxis, diagnosis or therapy of disease, 

or for the modification of physiological function. This 

definition excludes overdose, drug abuse, and treatment 

failure and drug administration errors.2,3  

ADRs are considered as one of the most important leading 

causes of mortality in many countries. ADR not only 

accounts for significant morbidity and mortality but can 

also lead to increase in the length of hospital stay and 

healthcare costs.  

ABSTRACT 

Background: Diabetes mellitus is an emerging non communicable, life style 

disease & the use of anti-diabetics has been increasing. Adverse drug reactions 

(ADRs) are well known to occur with any class of drugs when used in normal 

doses for the management of diseases. Anti-diabetic agents are no exception to 

this. The study of ADRs is the concern of the field known as pharmacovigilance. 
The objective of the present study was to analyze and describe the patterns of 

adverse events associated with the use of oral Anti-diabetic agents 

Methods: A hospital based prospective observational study at Hi-Tech Medical 

College and Hospital, Bhubaneswar, Orissa. Convenience samples of 266 adult 

patients, prescribed with oral anti-diabetic agents from October 2016 to 

November 2018 were selected, out of which 74 patients developed ADRs. Data 

collected from available prescriptions. The severity assessment is done using the 

Hartwig and Siegal scale and preventability assessment using modified 

Schumock and Thornton is done. 
Results: Study suggests that female predominance in 41 (55.40%) patients with 

maximum cases of 43.24% in age group of 61-70 years age group. Maximum 

ADRs reported related to endocrine system seen in 36 (48.67%) patient 

population. Sulfonylureas 38 (51.35%) shows the largest numbers of ADR. The 

maximum ADRs reported were probable (56.73%). The severity assessment 

using the Hartwig and Siegal scale indicated that the majority of the ADRs were 

63 (81.63%) as mild cases respectively. 

Conclusions: This study has provided evidence of monitoring and detecting 

ADRs and their management through therapeutic interventions which is 

beneficial in the better patient outcome. 
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ADR is one of the main governing factor which affects 

patients compliance and drug adherence. ADRs can occur 

in all settings where healthcare is provided. ADRs are a 

significant public health problem in the world. Not only do 

ADRs cause death and injury but they also affect the 

duration of treatment which in turn leads to increased 

healthcare costs and decreased patient productivity.4,5 

The study of ADRs is the realm of what is known as 

pharmacovigilance. The WHO defines pharmacovigilance 

as “the science and activities relating to the detection, 

assessment, understanding, and prevention of ADRs or 

any other drug-related problems.” It can help in providing 

continuous information on the safety of drug used.6 

The increase in the prevalence of anti-diabetic medications 

highlights the need for the importance of clinical 

pharmacist for monitoring and reporting any suspected 

ADRs. To detect and analyze the ADRs in patients with 

diabetes mellitus with an assessment of causality, severity, 

and preventability in Hi-Tech Medical College & hospital, 

the study has been carried out. 

The aim was to evaluate and monitor the adverse drug 

reactions (ADRs) associated with oral diabetics agents in 

OPD patients of type II diabetes mellitus. 

METHODS 

The design of this study was a hospital based prospective 

observational study conducted at the Medicine ward of Hi-

tech Medical College and Hospital, Bhubaneswar, Orissa 

between October 2016 to November 2018 (2 years). The 

sample size of 74 cases. 

Inclusion criteria 

• Patients of both sex and age ranging from 20 years and 

above.  

• Newly diagnosed and known cases of diabetes were 

also included in the study. 

Exclusion criteria 

• Gestational diabetes mellitus,  

• Type 1 diabetes mellitus and with co-morbidities 

The ethical committee clearance was obtained from the 

institutional ethical committee .Purpose of the study were 

explained before to the respondents. Verbal consent was 

taken from the respondent before data collection. Privacy 

and confidentiality were maintained. 

Tools and instruments 

Patient data was recorded in the standard case record form. 

The suspected drug reactions were recorded in the ADR 

documentation form designed as per need of the study for 

evaluation. 

Sampling method and data collection  

When suspected ADRs were detected, they were brought 

to the notice of the concerned physician for confirmation 

on drug-induced reactions. All the identified ADRs were 

assessed by using causality, severity, and preventability 

scales. The causality assessment of the reported ADRs was 

carried out using the ‘Naranjo causality assessment scale’ 

or ADR probability scale which is a questionnaire based 

scoring system ranging from 0 to 9. The total score 

calculated from this questionnaire defines the category as 

possible (1-4), probable (5-8), and definite (≥9).  

The severity assessment of the reported ADRs as mild, 

moderate, and severe was determined according to 

‘Hartwig severity scale.’ According to this scale, ADRs 

were assessed as mild (level 1, 2), moderate (level 3, 4, 5), 

and severe (level 6,7). The preventability of an ADR was 

determined by “modified Schumock and Thornton 

preventability Scale.” This scale assesses and categorizes 

ADRs into definitely preventable, probably preventable, or 

not preventable. The results were analyzed using 

descriptive statistics. Age group, gender, drugs involved, 

type of drug reactions, management of ADRs, causality, 

severity, and preventability were presented in proportions 

Statistical analysis 

MS Excel 2007 and SPSS v.-20 were used for the 

statistical analysis. The results are expressed to evaluate 

the association with different variables and to draw the 

inference.  

RESULTS 

Total enrolled patients were 266 of which 74 developed 

ADR, Incidence of ADRs occurrence to anti diabetic drugs, 

was higher in 41 (55.41%) were female and 33 (44.59%) 

were male shown in Table 1. 

Table 1: Distribution of ADRs to antidiabetic drugs  

on gender difference. 

 Gender No. % 

Male 33 44.59 

Female 41 55.41 

Total 74 100 

Table 2: Age  distribution of patients                        

developing ADR. 

Age NO. of patients % 

20-30 2 2.71 

31-40 5 6.75 

41-50 12 16.22 

51-60 18 24.33 

61-70 32 43.24 

70 and above 5 6.75 

Total 74 100 
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The majority of the ADRs occurred in the age group were 

seen in elderly patients (61-70 yr age group) about 43.24%, 

32 ADRs) followed by 24.33% (18 ADRs) in the age group 

between 51-60 yr age group , 16.22% (12 ADRs) between 

41-50 yr age group and 6.75% (5 ADRs) between 31 and 

40 year, shown in Table 2. 

Table 3: Distribution of ADR on monotherapy and 

combination therapy. 

Drug therapy No. % 

Mono therapy 31 40.98 

Combination therapy 43 57.02 

Total 74 100 

Out of 74 patients developing ADR while receiving anti 

diabetic therapy 31 (40.98%), were receiving monotherapy 

and 43 (57.02%) were receiving combination therapy, 

shown in Table 3.  

Table 4: Most common ADR developed related to 

systems on antidiabetic drugs. 

ADRs of different system No. % 

Endocrine system 36 48.67 

GI system 29 39.18 

Skin and appendages 4 5.40 

CNS 2 2.70 

Musculoskeletal 3 4.05 

Total 74 100 

As per SOC, the most commonly seen ADRs were related 

to endocrine system particularly hypoglycaemia, weight 

gain (n=36, 48.64%) and gastrointestinal system (n=29, 

39.18%), particularly loss of appetite (n=8), and epigastric 

pain (n=7) and flatulence (n=8) loose stool (n= 6) of the 

total ADRs were observed. Besides these, ADRs related to 

skin and appendages (n=4, 5.40%), musculoskeletal (n=2, 

2.70%), CNS particularly dizziness in (n=3, 4.05%), shown 

in Table 4. 

 

Figure 1: Distribution of  nature of different adverse 

effects with different drug use. 

Frequency of nature of ADR is maximum in case of 

hypoglycaemia with 31 cases (41.89%), followed by 

flatulence and loss of appetite with 10.81% cases. 5patients 

(6.75%) complained of weight gain. Besides this there are 

only few cases came up with complaints of rashes and 

itching in 4 (5.40%), dizziness in 2 (2.70%) and myalgia 

and body ache in 3 (4.05%), shown in Figure 1. 

Table 5: ADRs shown on treatment with different 

classes of antidiabetics. 

ADRs due to different class No. % 

Biguanides 22 29.73 

Sulfonylureas 38 51.35 

TZD 11 14.86 

Alpha-glucosidase inhibitor 2 2.71 

Dpp4 inhibitor 1 1.35 

Total 74 100 

In present study the class of drugs most commonly 

responsible for causing maximum ADRs is associated with 

sulfonylureas in 38 cases (51.35%), followed by 22 

(29.73%) cases with biguanides. Other cases of ADRs 

associated with TZDs 11 (14.86%) and 2.71% with alpha 

glucosidase inhibitor. Least cases of ADRs seen with 

therapeutic class of DPP4 with 1.35% respectively, shown 

in Table 5. 

 

Figure 2: ADRs assessment according to                      

Naronjo scale. 

According to Naronjo scale (56.73%) ADRs were 

probable, (39.28%) were possible, and (3.99%) were 

definite shown in Figure 2.  

The ADRs were assessed for their severity using a 

modified Hartwig severity scale, which is a standard scale 

for severity assessment. Severity assessment of ADRs 

showed, out of 74 ADR cases collected, 21 (28.37%) 

ADRs as moderate, and 53 (73.63%) as mild. None of the 

cases fall under severe category as per our study, showed 

in Figure 3.  
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Figure 3: Distribution of  severity assessment using 

modified Hartwig and Siegel's scale. 

 

Figure 4: Management and prevention of ADRs 

according to modified Schumock and Thornton 

preventability scale. 

Preventability of the reported ADRs was assessed using the 

“modified Schumock and Thornton preventability scale.” 

Using this scale, results revealed that 66 (89.18%) were 

probably preventable while 8 (10.81%) were definitely 

preventable and no cases falls under not preventable 

category shown in Figure 4.  

Table 6: Distribution of patients according to 

management of ADRs. 

Treatment No. Of ADRs (n=74) % 

Drug changed 8 10.81 

Drug withdrawn 3 4.05 

Symptomatic 

treatment 
20 27.04 

No change 11 14.86 

Dose altered 17 22.97 

Specific treatment 15 20.27 

Considering the management of the reported ADRs, the 

majority of the ADRs around 20 cases (27.04%) managed 

by symptomatic treatment followed by specific treatment 

in 20.27% and in 22.97% of the cases the dose has been 

altered of the suspected drug showed in Table 6. 

DISCUSSION 

ADR monitoring can help in providing continuous 

information on the safety of drug used. The increase in the 

prevalence of anti-diabetic medications highlights the need 

for the importance of physicians for monitoring and 

reporting any suspected ADRs. This study is done to detect 

and analyze the ADRs in patients with diabetes mellitus 

with an assessment of causality, severity, and 

preventability. 

In present study as recorded, out of 74, 62.16% were 

female and 37.84% were male, similar to the study 

conducted by Rao et al and Dilip et al. 7,8 The predominance 

of female developing ADRs may be due to gender related 

differences in pharmacokinetics, immunology and 

hormonal factors. It may require rational dose adjustment 

to minimize the incidence of ADR.7,8 

In this study it was reflected that, the higher percentage 

(43.24%) of ADRs were developed in the age group of 61-

70 yrs. The result of present study is very close to study 

carried by Rajesh et al, and Pirmohamed et al, study which 

showed maximum ADRs are in geriatric age group which 

described that age has linear relationship with developing 

of ADRs.9,10 

This might be because advance age plays risk factor due to 

pharmacodynamic and pharmacokinetic changes which 

together with impairment of homeostatic mechanisms and 

coexisting underlying comorbidities such as hypertension, 

renal failure, myocardial infarction, heart failure, and 

dyslipidemia, which forces them to receive multiple drug 

therapy and leading to significant increase in the incidence 

of ADRs. One important finding in the present study 

revealed that patients receiving combination therapy 

(57.02%) ADRs have predominance over mono-therapy 

(40.98%). Similar result was also found in Roy K et al, and 

Pizzimenti V et al. Unwanted drug interaction may be one 

of the important factors behind the development of this 

type of ADRs. It is known that multiple drug therapy and 

co-morbidities predispose patients to ADRs.11,12 

In present study, endocrine system ( 48.67%) was the most 

common system associated with ADRs, followed by 

gastrointestinal system (39.18%) this result was in 

association with Palaniswamy et al, where endocrine 

system was affected most. In this study few ADR cases also 

involved with musculoskeletal system, CNS and skin.13 

The different types of ADRs were developed due the 

different patterns of prescription of different types of anti 

diabetic drugs by different physicians. Hypoglycaemia was 

the most common individual ADR which was encountered 

in 41.89% of the patients which was similar to the study 

done by Kulkarni et al. No episode of hypoglycemia 

exhibited marked severity i.e. loss of consciousness or 

immediate requirement for medical assistance. Though CV 
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diseases is the main leading cause of morbidity and 

mortality among diabetic patients, but such ADR is not 

reported in my study.14 

Among the various classes of anti-diabetic drugs used 

sulfonylureas is the commonest drug developed ADRs 

(51.35%), followed by biguanides (29.73%). This trend 

goes in parallel to studies done by Nirojini PS et al.15 

In this study DPP4 inhibitors showed least (1.35%) ADRs 

may be due to the fact that these group of drugs prescribed 

much less in numbers to patients or due to high efficacy 

and lesser side effects. 

In present study metabolic abnormalities like 

hypoglycaemia due to sulfonylureas and GI problems 

mainly like loss of appetite, epigastric pain, loose motion 

due to metformin and few cases of allergic reactions 

because of glibenclamide are the maximum kind of ADRs 

seen. 

To strengthen and further emphasize the validity of the 

study, causality assessment was done using Naranjo’s 

scale.  

According to Naronjo scale in my study 56.73% were 

probable and 39.28% were possible and definite is least 

that is 3.99%. These findings are similar to the study 

carried out by Patidar et al. Definite is least due to 

rechallenge is not possible.16 

On the evaluation of the severity of ADRs in my study by 

the Hartwig and Siegel severity assessment scale, it was 

evident that most of the ADRs reported in my study were 

82% mild in nature and none of the cases were severe. No 

lethal outcomes were observed or produced during the 

study period. 

This is similar to the study conducted by Rajesh et al, 

which showed that majority of the ADRs were mild 

followed by moderate. Also, these findings are in 

accordance with Vijayakumar et al, where 77% & 68% 

mild reactions were recovered.17 

In present study assessment of the preventability of the 

ADRs is done by using modified Schumock and Thornton 

scale, it was evident that 89.18% were probably 

preventable and 10.81% are defiantly preventable, similar 

to result conducted by Dilip C et al, where 90% ADRs were 

probably preventable, and contrast to study conducted by 

Patidar et al, which showed around 45% ADRs falls under 

not preventable category. Mostly are found probably 

preventable as few necessary laboratory tests not 

performed or preventative measures not prescribed when 

administering drug to patient.8,16 

Management is either done by either withdrawn the drug, 

altering the drug dosage dosage, or giving symptomatic 

treatment. 

The outcomes of the suspected reactions showed that study 

subjects recovered from the reactions. Severity and 

outcomes were correlated, most of the mild reactions 

showed faster recovery when compared to moderate 

reactions.  

CONCLUSION 

ADR is mostly seen in geriatric age group with maximum 

cases related to metabolic disorders and GI disorders, 

mostly 80% ADR belong to mild category, of them 

maximum of the cases recovered mainly by symptomatic 

treatment. 

So, this study results provide insight to the healthcare 

providers on the importance of monitoring and reporting of 

ADRs especially in elderly patients with diabetes mellitus 

who might suffer significant deleterious effects associated 

with the drugs. The active involvement of physicians for 

detecting and monitoring ADRs and their management 

through therapeutic interventions would be beneficial in 

the better patient outcome. This study also reflects that 

ADRs affected mostly to endocrine system & GI system.  

By implementing such programs could lead to a reduction 

in the incidence of ADRs. The early detection and 

management of adverse reactions can reduce health and 

economic burden on patients, and it also improves patients 

adherence and enhances health surveillance. 
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