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ABSTRACT

Introduction: Polypharmacy is sometimes necessary but should be carried out with precautions when prescribing to the elderly
age group. It may cause drug-drug interactions which can be dangerous and may land up into life-threatening situations.

Aim: To study polypharmacy and drug-drug interactions among diabetic patients of the elderly age group at rural tertiary care
hospital.

Methodology: It was a cross-sectional study carried out at Acharya Vinoba Bhave Rural Hosptial, Sawangi, Wardha. Data were
collected from case sheets of patients (n = 100) of either sex admitted to the hospital during the two months of study duration.

Result: Patients between the age group 60—69 years were the most common (65%) followed by 70 -79 years (26%) and 80 -89
years (9%) admitted to the hospital. The average number of drugs prescribed to 60 - 69 years, 70 — 79 years and 80 - 89 years
age group were 4.85, 4.63 and 3.09 respectively. Total 402 drugs were prescribed in 100 patients and a total of 239 drug-drug
interactions was observed in the current study.

Conclusion: Polypharmacy is a double-edged sword. Benefit-risk assessment always should be done before prescribing mul-
tiple drugs to elderly patients.
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INTRODUCTION

Polypharmacy is defined as the concurrent use of multiple
medications, whether prescription or over-the-counter, by a
single patient, to manage health problems such as diabetes,
hypertension.*

Ageing is a natural and continuous process that is physiolog-
ical. Due to the increasing population of elderly individuals
in our country, it is very essential to develop the knowledge
and understanding of appropriate and safe drugs for thera-
peutic purposes. Geriatric medicine is an upcoming branch
of medicine that focuses on various aspects of therapeutics in
an elderly population.!

Drug interactions refer to the modification of response to one
drug by another when they are administered simultaneously
or in sequence. The possibility of drug-drug interactions in-
creases when more than one drug are prescribed in the same
prescription. Although, the seriousness of these interactions

The geriatric population often suffer from multiple comor-  ;, ost of the cases is unpredictable.?

bidities such as diabetes, hypertension, malignancies, heart

failure, age-related pharmacokinetic variability due to liver ~Potential drug-drug interaction after prescribing multiple

or kidney diseases, lack of adherence (voluntary or involun-
tary—in psychiatric disorders), and others.? These multiple
comorbidities will lead to polypharmacy practices among the
elderly. Also, elderly patients are more likely to take over-
the-counter medications and herbal supplements, which can
further lead to drug interactions.?

drugs among the elderly must be carefully assessed.’

Polypharmacy practice in elderly patients can cause certain
drug-drug interaction, which may affect the treatment pro-
vided to the patients, which ultimately increases the burden
on health care providers and facilities.®
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To find such potential hazards of drug interactions associated
with polypharmacy in elderly diabetic patients of rural area,
this study is planned.

METHODOLOGY

A cross-sectional observational study was conducted at rural
tertiary care teaching hospital in Central India, Acharya Vin-
oba Bhave Rural Hospital (AVBRH). The ethical clearance
number was DMIMS (DU) / IEC /May — 2020/8860 dated
30 June 2020. The study was conducted for 2 months, in this
duration, a total of 100 patients were studied. The study was
supervised based on elderly diabetic community admitted in
the medicine ward of AVBRH, a rural tertiary care hospital,
above 60 years of age of either sex ready to give consent were
involved in this study and the patients of intensive care unit,
patients with serious ailments, malignancies and other fatal,
lethal, destructive issues were eliminated from the study. The
study aimed to assess polypharmacy and various drug-drug
interactions among geriatric diabetic patients admitted in the
medicine ward at the rural tertiary care hospital. The study
was designed to find out the potentially unsuitable drugs be-
ing prescribed by applying “Beers Criteria.” Data collection
was done by the assessment of case sheets of the geriatric
diabetic patients admitted in the medical ward. Likewise, the
case sheets of all the patients were evaluated by the study in-
vestigator every day during the study time. The evaluation of
case sheets was studied only once for each patient during one
single admission. Comparatively to which, if any patient was
admitted in the medicine ward more than once during this
study time, the case sheet of such patients was considered as
a separate case sheet or separate admission.

RESULTS

The entire study population was categorized into three age
groups 60-69, 70-79, and 80—89. The age group 60—69 years
were the most common geriatric diabetic patients admitted
during the study time with 65% of the total study population,
followed by 70-79years age group with 26% of the total
study population. The third group of Geriatric patients of the
80—89years age group were admitted in fewer number and
represents 7% of the total study population. The maximum
age of patient admitted in the medicine ward was 89years
and the minimum age of the patient was 60years [Table 1
and Figure 1]. The males were 47 in number and females
were 53 in number out of the total population.

The mean age of patients was 69.06 + 5.85 years [Table 2
and Figure 2]. Whereas, the mean number of drugs pre-
scribed to the study population admitted in the medicine
ward was (4.08 + 1.20). Out of the total number of drugs
prescribed, <4 number drugs were prescribed to 78% popu-
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lation, 5-9 number of drugs were prescribed to 20% popu-
lation, and 10-14 drugs were prescribed to 2% population
[Table 3 and Figure 3].

Most numbers of drugs were prescribed to 60—69 years age
group with 251 number drugs in the study population, fol-
lowed by 70-79 years and 80-89 years age groups which
were prescribed with 122 and 9 number of drug, respectively
[Table 4 and Figure 4].

Out of the total of 402 medicines prescribed to the study pop-
ulation, 289 potential drug-drug interactions were observed
among elderly diabetic patient [Table 5 and Figure 5]. The
most common drug-drug interactions observed in the study
population were of moderate grade 198(2.03%), Mild drug-
drug interactions were 52(7.73%) whereas severe drug-drug
interactions were 39(10.30%) [Table 6 and Figure 6]. Out
of 402 drugs prescribed to the study population, the total
number of potentially inappropriate medicine was 8 in num-
ber [Table 7 and Figure 7].

Table 1: Age-wise distribution of patients

Age group (yrs) No of patients Percentage
60-69 yrs 65 65
70-79 YIS 26 26
80-89 yrs 9 9

&
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Figure 1: Age-wise distribution of patients.

Table 2: Gender wise distribution of patients

Gender No of patients  Percentage = Mean Age

Male 47 47 69.73+4.31

Female 53 53 68.38+6.98

Total 100 100 69.06+5.85
HMale EFemale

Figure 2: Gender wise distribution of patients.
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Table 3: Average number of drugs prescribed to the
various age groups

Age Group (yrs) Average drugs No of drugs
60-69 yrs 4.85+2.08 251
70-79 YIS 4.63%1.29 122
80-89 yrs 3.09+1.53 29

M 60-69yrs 4.85+2.08
B 70-79yrs 4.63+1.29

14 80-89yrs 3.09+1.53

Figure 3: Average number of drugs prescribed to the various
age groups.

Table 4: Polypharmacy in total 100 patients in the
study

No. of drugs No of patients
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Figure 4: Polypharmacy in total 100 patients in the study.

Table 5: Proportion of potential drug-drug interac-
tions

Total no. of drugs 402

Total number of drug-drug interactions 239

W Totalnumber of drug-drug interactions
Total Number of Prescribed Drugs (402)
1

l

Drug - Drug interactions (239)

Figure 5: Proportion of potential drug-drug interactions.

Out of the total 402 prescribed drugs, 239 drug-drug interac-
tions were observed.

Table 6: Proportion of Severity of Potential drug in-
teraction out of total drug Interactions

Categories No. of interactions

Mild drug-drug Interactions 52(12.93%)
Moderate drug-drug Interactions 198(49.25%)
Severe drug-drug Interactions 39(9.7%)

49.25%

12.93%
9.70%

MILD DRUG-DRUG
INTERACTIONS

SEVERE DRUG-DRUG
INTERACTIONS

MODERATE DRUG-DRUG
INTERACTIONS

Figure 6: Mild, Moderate, Severe Drug-Drug Interactions.

Out of the total drugs administered in 100 patients, mild,
moderate and severe type of drug-drug interactions observed
were 12.93%, 49.25% and 9.7% respectively.

Table 7: Proportional potential inappropriate medi-
cine in the study population

Total no of drug prescribed
Total no of PIM 8

402

PROPORTION OF INAPPROPRIATE

MEDICINES
Total Prescribed Medicines (402)
1

mlInappropriate Medicines

Figure 7: Proportion of Inappropriate Medicines.
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402 medicines were prescribed in 100 patients out of which
8 medication were found to be potential inappropriate medi-
cine.

DISCUSSION

According to the study, the maximum number of patients
were between the age group 60-69 years admitted in the
medical ward and the number of patients admitted declined
with age. Similarly, the maximum number of drugs were pre-
scribed to the patients between the age group 60-69 years.
The findings of our study are analogous to the study findings
by Armugam A. In this study, a large number of drugs were
advised to the age group >75 years of age. Although, the re-
sults of our study were different from the study by David
Baumgartner. In this study, there was an increase in the mean
number of drugs advised to elderly patients.

The mean number of drugs prescribed to geriatric patients
admitted in the medicine ward was 402. Among this, 78%
of the population were prescribed with <4 number drugs,
20% of the population were prescribed with 5-9 number of
drugs and 2% of the population were prescribed with 10-14
number of drugs. The findings of our study were similar
to Armugam et al. and Schuler et al study findings. In both
of the above-mentioned study, the polypharmacy observed
in elderly patients was >55%. Corresponding to which the
polypharmacy in Kaufman and Zaveri HG study was con-
sidered when more than 5 drugs were prescribed to a patient.
Since our study findings resulted in higher polypharmacy
than that of international reports, it might be due to patients
not responding to the medication, so more options of drugs
were used by doctors to treat the elderly patient admitted in
the medicine ward. Along with this, the study results indicat-
ed several drug-drug interactions. Online drugs interaction
checker of drugs.com was reported interaction in the exten-
sive majority of patients. In a study conducted by Gosney M,
33% of potential drug-drug interactions in all prescriptions
in admitted elderly patients were seen. The 71.89% (289)
of drugs caused potential drug-drug interactions out of the
402 drugs prescribed to the geriatric population. According
to our study, 49.25% of potential drug interaction were most
common in the population of the elderly. When compared
to a study conducted by Bjorkman et al. in the year 2002,
drug interactions were present in 46% of patients. Moreover,
Gosney M’s study revealed 33% of potential drug-drug inter-
action, prescribed to elderly patients admitted in the medical
ward.

To find out the drug interaction, different computerized
drug-drug interaction programs were used in various studies.
The studies showing potential drug-drug interaction should
be differentiated from those studies determining the actual
drug interaction with the adverse patient outcome as a result

of a drug interaction. The probability of drug-drug interac-
tions increases exponentially with the number of drugs pre-
scribed as there are an additional couple of drugs to interact.
The ubiquity of clinically appropriate drug interactions in
patients taking 2-4 medication is about 6%, those taking 5
medication is 50% and those taking 10 medication is around
100%. Accordingly, we noticed potential drug-drug interac-
tion in >50% of patients in our study also. Various studies
noticed low levels of sensitivity and specificity while testing
the functioning of drug interaction software, however recent
studies specified that sensitivity and specificity have been
upgraded.

For evaluating the appropriateness of prescribing medica-
tions in the geriatric population, beer’s criteria is a very con-
stant method used. It was recently updated by the American
Geriatric Society in 2012 and was developed in 1999. 1.98%
potentially inappropriate medicines were prescribed of total
prescribed drugs in elderly patients in our study. Similarly,
a study showed potentially appropriate medicines in 22.1%
of patient at admission conducted in South India by Haru-
geri which is much higher than our study findings. Our study
findings are alike to a study in which she observed 4.33% of
patients by Veena et al. in 2012. Although, our study find-
ings are different from the study conducted by Rothberg et
al. in 2008 in which he noticed at least 1 potential appropri-
ate medicine in 49% of patients. The reason for the contra-
diction may be that our study was conducted in a limited
population in tertiary care hospital whereas a study done by
Harugeri and Rothburg was conducted on a large population.
An increased number of medications may benefit to few pa-
tients, but it can be dangerous for other patients. Therefore
it is necessary to find out about the inappropriate medicines
and their possible drug-drug interactions.

Hence, polypharmacy in the geriatric population causes
many problems like the use of potentially inappropriate med-
icines and increased probability of drug-drug interactions,
but on the other hand, we cannot ignore it as this population
suffered from numerous chronic diseases. For ensuring the
safety of the geriatric population and curbing irrational pre-
scriptions, awareness should be created by physicians about
life-threatening drug-drug interactions and polypharmacy.

CONCLUSION

The conclusion from the present study suggests that poly-
pharmacy is a vital risk factor for secondary morbidity in
geriatric patients. The use of various drugs to treat various
diseases is necessary, but the unnecessary overload of drugs
to the patient will increase the safety problems. Polyphar-
macy leads to potentially inappropriate medicine use and
potential drug-drug interactions. Also, it can be avoided by
proper planning and treatment goals. Appropriate prescrib-
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ing is more important than decreasing the number of pre-
scribed drugs to ensure safety in this high-risk population.
Small population and restriction to one speciality are the
limitations of the study. To perceive this important problem
and to make the prescriptions more rational, larger studies
including geriatric patients in the different department was
mandatory.
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