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ABSTRACT

Background: Polypharmacy is considered as one of the major
risk factors in precipitation of drug-drug interactions (DDIs).
Patient population at high risk include the elderly and patients
with co morbidities as they are usually prescribed with more
number of drugs. Critical evaluation of such prescriptions by
pharmacist could result in identification and reduction of such
problems.

Objective: The study aims to assess the prevalence, severity
and significance of potential DDI (pDDI) in general medicine
wards of South Indian tertiary care teaching hospital.

Materials and Method: A prospective observational study was
conducted in a general medicine ward for a period of six months
(September 2012 to February 2013). The socio-demographic,
clinical characteristics and medication prescribed was

documented in a specially designed form. Analysis was carried
out to assess the prevalence, severity and significance of
identified pDDIs using Micromedex. Descriptive and Univariate
analysis were used to report the findings.

Results: A total of 404 case records reviewed, 78 (19.3%)
patients had pDDlIs. A total of 139 (34.4%) pDDlIs were reported
during the study period. Majority (53.95%, n=75) of the
interactions were moderate in intensity and significant in nature
(53.23%, n=74). Positive association between number of pDDls
and age was observed.

Conclusion: The prevalence of pDDIs was 19.3% which is lesser
then previously reported studies from India. Patient with more
co-morbidities and elders were observed with more pDDlIs. The
study highlighted the need to effectively monitor and patients
prevent pDDIs to improve patient safety.
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INTRODUCTION

Drug therapy becomes more complex with polypharmacy. Such
prescriptions need to be evaluated thoroughly in order to avoid
any chances of drug related problems (DRPs). DRPs lead to
increase morbidity, mortality and increase healthcare expenses
[1,2]. The involvement of pharmacist in a health care system
gives the opportunity to cater these demands and it gives the
opportunity to involve greatly in the provision of drug related therapy
which is not only effective but also free from any kind of toxicity.
Drug-Drug interaction (DDI) is one of the kinds of drug related
problems in which effects of one drug can be altered by the co-
administration of another drug [3]. Drug-drug interactions can be
classified from different perspectives as it mechanistically gives an
insight of how to predict, detect and avoid them. Pharmacokinetic
and Pharmacodynamic interactions are important types of drug
interactions classified on the basis of mechanism of action in clinical
practice. In pharmacokinetic interactions, one drug affects the
absorption, distribution, metabolism and excretion of other drug.
While in pharmacodynamics interaction, two or more drugs may
have additive or antagonistic effects [4].

DDIs are termed as pharmacological and clinical outcomes
resulted from simultaneous use of different combinations of drug as
compared to their use alone. These DDIs could result in serious life
threatening conditions in a desire to alter the therapeutic end point
of drugs. DDI monitoring not only applicable on those drugs which
are contraindicated, but the required monitoring and the adjustment
of dose should also be deemed essential for those combinations
which are considered beneficial for certain conditions. Therefore,
it is essential to identify possible DDIs in clinical settings and
approach towards the management of potential loss of effectiveness
and appearance of toxicity because of the use of certain drug
combinations [5].

Clinical pharmacist occupies an important position in healthcare
settings as it gets an opportunity to work in a team and utilize
the professional skills, knowledge and expertise for better patient
care. Among the various professional services provided by the
pharmacists, monitoring DRPs like pDDlIs is the most important
one as it helps in improving patient safety in hospital settings. Since
DDls are an important cause for increase in morbidity and mortality
rates in hospitalised patients [6], it is imperative to assess the insight
of pDDlIs in hospitalised patients [7].

The frequency with which therapeutic and other types of
incompatibilities taking place can be drastically reduced if multiple
drug therapy is always prescribed rationally and only when essential.
The hazards resulting from the large number of drugs received over
relatively short periods of time by many patients have been well
documented [6]. All the members of the health care team need to
be alert to prevent therapeutically incompatible medications from
reaching patients [8]. It is utmost need not only to maintain complete
and current patient medication records, but also to supervise and
monitor drug therapy more closely by placing the pharmacist in
clinical settings to detect and prevent DDlIs [7,8].

The issue of drug interactions is a global concern. A study from US
reported that 30.3% patients were at risk of DDIs in ambulatory
care unit [9]. Other studies have also reported high rate prevalence
of drug interactions worldwide [10-15]. In India, a study identified
66% of DDIs in a medicinal department of a tertiary care hospital in
Karnataka, India [16]. While, another study in Chandigarh reported
that 8.3% prescriptions had multiple DDIs [17]. In view of above
mentioned statistics, we purposefully conducted this study in the
private sector hospital of Bangalore as not many studies targeted
the private sector in this region of the country. The aim of the study
is to analyse the prevalence and nature of pDDIs observed in
hospitalised patients from the general medicine ward of the study
hospital.
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Characteristics n (%)
Total pDDIs 78
Age in years
18-40 26 (33.3)
40-60 30 (38.4)
>60 22 (28.2)
Gender
Males 37 (47.4)
Females 41 (62.5)
No. of drugs
2.4 12 (156.3)
5-7 36 (46.1)
8-10 30 (38.4)
Prior medical problems
Patients with prior medical Problems 220 (54)
Patients without prior medical problems 184 (46)

[Table/Fig-1]: Demographic characteristics of patients with pDDIs

Interacting Total no (%age) ASIA grade A No. of
Drugs DDIs
n=139(%)
Paracetamol- Pantoprazole Rapid Moderate | 25 (17.98)
Frusemide- Aspirin Delayed Moderate 9(6.47)
Ofloxacin- Ondansetron Rapid Major 21 (15.1)
Theophylline- Budesonide Delayed Major 19 (13.66)
Aspirin-Ramipril/Lisinopril/Captopril Rapid Moderate 7 (5.03)
Paracetamol- Phenytoin Delayed Moderate 5(3.59)
Iron- Omeprazole/Pantoprazole Rapid Moderate 9 (6.47)
Antacid-Digoxin Rapid Moderate 9 (6.47)
Ibuprofen- Furosemide Delayed Minor 8 (5.75)
Levofloxacin- Insulin Rapid or delayed Major 4 (2.87)
Frusemide- Digoxin Rapid Moderate 2(1.43)
lbuprofen- Ofloxacin Delayed Moderate 9(6.47)
Mefenamic acid- Atenolol/ Delayed Minor 12 (8.63)
Amlodipine

MATERIALS AND METHODS

Study site, design and duration

The study was conducted in the general medicine ward of 1000
bed teaching referral hospital providing primary and specialized
health care for people in and around Bangalore district. This was a
prospective observational study which was conducted for the period
of 6 months (September 2012 to February 2013). In a specially
designed form all clinical and demographic information were
collected from patients’ case notes, treatment charts, interviewing
patients or caretakers, interviewing health care professionals and
other relevant sources. An inform consent form was given to the
patients. The study was also approved by principal of The Oxford
College of pharmacy, Bangalore, India.

Patient of both gender aged more than 18 years old, who admitted
and received more than 24 hours inpatient services with two or
more medications were included in this study. Patients with less
than 24 hours inpatient services and patient with medical disability
were excluded. The sample size of 377 was calculated on the basis
of Raosoft [18] software in which the power was kept as 80%,
response distribution as 50%, while confidence interval and margin
of error was set at 95% and 5% respectively. However, during study
period we were able to review 404 profiles which were well above
the minimum requirement of a sample size.

Criteria for level of significance: Each pDDI was categorized
according to their level of significance (LOS). LOS relates to
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Severity Number
n=139 (%)
Minor 20 (14.38)
Moderate 75 (563.95)
Major 44 (31.65)

[Table/Fig-3]: Data showing severity of drug interactions

53.23%

Mon-significant
interactions

Signicant
Interactions

[Table/Fig-4]: Level of significance of pDDIs

Disease Total No. of prescriptions Total No. of drug
interactions (%)
Fever/ Pain 86 35 (25.1)
Respiratory System 66 25(17.9)
Cardiovascular System 72 22 (15.8)
GIT system 44 18 (12.9)
Diabetes mellitus 62 21 (156.1
Arthritis 14 3(2.1)
Skin reactions 18 5(3.5)
Tuberculosis 12 5(3.5)
Central nervous system 30 5(3.5)

[Table/Fig-5]: Number of pDDlIs prescription in each disease

the magnitude of the effect, to the likelihood of occurrence, and
subsequently, to the necessity of monitoring the patient or altering
therapy to avoid potentially adverse consequences. The LOS for the
pDDIs was determined from the Micromedex software as analysed
in previous study [19].

Criteria for severity [19]: It is an essential component of DDI
study to assess and categorize interactions on the basis of severity.
It enhances the decision making ability by assessing the risk vs
benefit alternatives. However, by slight modification in posology
of drugs, these potential interactions could be prevented. On the
basis of severity, drug-drug interactions are categorized in minor,
moderate and severe.

Minor drug interactions do not result in any significant troublesome
outcomes. Management of these types of interactions is usually
not required. Moderate drug interactions could result worsening
in clinical condition of patient. Treatment to manage such type of
interactions could be considered. Major drug interactions could
lead to life threatening condition, therefore it should be considered
essential to counter such problems as soon as they are identified.

Estimation of the Frequency of pDDIs: The prevalence of pDDIs
was estimated by using the following formula:

Frequency of DDIs = Total no. of pDDIs/ Total no. of patients x 100
[20]

RESULTS

A total of 404 patient’s case records were reviewed in general
medicine ward during six months study period in which 214 (53%)
patients were males and 190 (47%) patients were females. The
mean age of patients was (48+17.93) ranging from 18 to 95 y. Out
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of 404 case records reviewed, 139 (34.4%) DDIs were identified
and 78 (19.3%) patients had pDDIs. The number of drugs was
ranging from 3 to 10 drugs (Mean+ SD: 6+2.13). Majority (54%)
of the patients presented enrolled in this had some kind of past
medical problems. The demographic characteristics of patients with
DDls are presented in [Table/Fig-1].

The study shows that most frequent drug interaction was between
paracetamol and pantoprazole 25 (17.98%), followed by ofloxacin-
ondansetron 21 (15.1%) theophylline-budesonide 19 (13.66%),
ibuprofen-ofloxacin 9 (6.47%), Mefenamic acid-atenolol/amlodipine
12 (8.63%), frusemide-aspirin 9(6.4%). The complete description
has been given [Table/Fig-2].

The study also highlighted on the severity of pDDIs and found
that majority of 75 (63.95%) pDDIs were moderate in nature, 44
(31.65%) were found to be severe and 20 (14.38%) were found to
be mild [Table/Fig-3].

The study revealed that more than half of the pDDlIs were significant
in nature as depicted in [Table/Fig-4]. The findings of this study
revealed that the prevalence of pDDIs were higher in pain/fever
prescriptions (25.1%). Conversely, least number of pDDIs was
observed in arthritis patients (2.1%). While the prevalence of pDDIs
in prescriptions with respiratory disease, cardiovascular disease, Gl
problems, Diabetic issues and skin reactions were 17.9%, 15.8%,
12.9%, 15.1% and 3.5% respectively [Table/Fig-5].

DISCUSSION

In the present study we observed a range of pDDIs among adult
inpatients in medicine ward of study hospital. The prevalence of
pDDls in medicine department is found to be 19.5% which is lesser
than those reported previously [20,21]. This study found that higher
rate of pDDI was found in women between 40-60 years of age.
These results are in line with other studies which also showed that
pDDlIs are more frequent in older patients who are on polypharmacy
[22-24]. The possible reason could be due to the reason of higher
comorbidities in older patient which increases the number of drugs
in prescription and thus the chances of pDDIs also increases. This
argument is supported by the same results reported by Snaith
et al., [25], in an observation study which revealed the optimistic
association between the number of drugs prescribed and length of
stay with DDlIs [1,21].

In this study, we found that most common drug classes involved
in DDIs were NSAIDs, Antibiotics, Proton Pump Inhibitors,
Corticosteroids etc. Among these drug classes, paracetamol and
pantaprozole 27(19.4%), ofloxacin and ondansetron 24 (17.2%),
theophylline and budesonide 22 (15.8%), ibuprofen and ofloxacin
11 (7.9%) and mafenamic acid and atenolol/amlodipine 12(8.6%)
were the most commonly observed drug pairs resulting in DDls.
Similar results were observed in an another study conducted by
shah et al.,[19].

The results suggests that majority of DDIs were associated with
fever/pain prescription followed by respiratory and cardiovascular
system. The results are in line with other previous studies which
have reported high incidence of DDIs in above mentioned areas.
A study reported 30.67% pDDls in cardiology ward of a tertiary
hospital [26]. World Health Organization (WHO) reported that
number of cardiology patients will rise to about 69 million cases in
the year 2015. With this escalating increase in number of patients,
it is essential to design some essential interventions in order to
address this issue [27]. Similarly, fever and pain drugs are most
frequently prescribed drugs in a hospital that makes them at risk
of DDlIs. The results of this study also highlight this area as most of
the DDIs were identified in such prescriptions. Awareness program
must be raised by stakeholders to educate health professionals
regarding the rational use of drugs in pain/fever conditions. This
statement is also supported by Hersh et al., in their attempt to
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explore this issue [28]. Likewise, prevalence of DDIs was also high
in respiratory prescriptions. Not many researchers have explored
this area; however, there is a need to conduct future research on
this topic as it can be speculated that DDIs could be a troublesome
feature of respiratory prescriptions [29].

With everyday passing by a new drug is coming in market and
the availability of multiple options can drag prescriber towards
polypharmacy which increases the chances of pDDls. There
is a need to raise the awareness of possible DDIs in all hospital
departments and all pDDI should be identified, managed and
recorded. The age, gender, polypharmacy and co-morbidities are
known as the risk factors for developing DDIs. These findings were
similar to previously reported studies [5,19,21].

Furthermore, it has been observed that use of polypharmacy was
related to widely increased risk of unsafe drug-drug combinations
[30,31]. Management of DDIs, medication withdrawal, change with
another alternative or dose reduction should be the first step to be
employed for the rectification of this problem. Developing methods
like check list/trigger tools would be more helpful to identify and
prevent drug related problems. These methods are cost effective
and improve the patient safety in hospital setups [32,33].

The results of this study brought into light an important aspect
for future research which is focussed on geriatric population. This
study has revealed that this sect of group is more prone to drug
interactions, thus it is the need of time to explore this area in order
to promote safe, and effective therapies without any drug related
problems like drug-drug interactions.

LIMITATION

Limitation of this study is its short duration without any intervention
component. Controlled study to evaluate whether good clinical
management of DDIs can reduce drug-related morbidity or mortality
is needed in the future in this discipline.

CONCLUSION

The study was conducted to assess the DDIs in the hospitalized
patients of general medicine wards of tertiary care hospital. The
result of the study showed frequency of DDIs to be 19.3%. The
study concluded that DDIs are more prevalent in patients suffering
from co-morbidities due to increase number of drugs in their
prescription. The frequency of drug interactions could have been
less with a more judicial use of the drugs. This study has highlighted
the need for future studies to be conducted in order to improve the
prescribers’ awareness on DDIs and their management in improving
the clinical outcome.
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