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ABSTRACT
Background: Drug interaction occurs when presence of one drug affects the
activity of another when, both are co-administered. 6-30% of adverse events
(AEs) with significant hospitalizations or death are by drug-drug
interactions(DDI). There is increased possibility to prevent the potential drugdrug interactions (pDDIs), if their prevalence and pattern are determined
accurately before their occurrence. Hence this study aimed to evaluate the
prevalence of pDDIs in ICU patients at BRIMS tertiary care hospital, Bidar.
Methods: This prospective observational study included 30 patients admitted in
ICU of BRIMS hospital for >24hrs of either gender, aged >18yrs. The study was
conducted for a period of 3 months. Data was collected from the case records of
patients on the predesigned proforma. Potential drug-drug interactions were
classified based on their severity and the risk of Potential drug-drug interactions
was estimated by Lexicomp, inc.version; 3.0.1.drug interact android mobile
application.
Results: Out of 35 patients admitted in the ICU, 30 cases were included in the
study. The mean age of study population was 56.3years. The study population
was exposed to a total of 330 medicines during the hospital stay with an average
of 11.7 drugs per patient. The prevalence of pDDI was 93.3% (28) with an
average of 9.75 pDDI per patient. According to Lexicomp drug interact android
mobile application majority (63%) of pDDI were found to be moderate in their
severity, 67% belonged to type C risk.
Conclusions: The study showed higher prevalence of pDDI among ICU patients
due to the complexity of the pharmacotherapies administered.
Keywords: Drug-drug interaction, ICU, Patient safety

INTRODUCTION
Drugs have beneficial therapeutic effects but they can also
produce undesirable consequences. Drug-drug interactions
(DDIs) are one such undesirable or a beneficial
consequence of using two or more drugs simultaneously.
DDI is a specific type of adverse event (AE) that occurs
when there is an alteration in the effectiveness or toxicity
of one drug due to presence of simultaneously
administered another drug. This interaction leads to
reduced, null or increased drug response.1,2 In most of the
health care systems errors in practice are quiet common
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and these are reported to be the seventh most common
cause of death overall.3 Evidence from epidemiologic
studies shows that 6-30% of AEs with significant
hospitalizations or death are caused by DDIs.4
Based on the mechanism by which drugs interact with each
other, DDI can be classified as pharmacokinetic and
pharmacodynamic. Risk factors for drug interactions can
be related to patient, drug and medical prescription.
Patient-related factors include people who are more
vulnerable to drug interactions like the elderly with
polytherapy, patients with hepatic or renal insufficiency,
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patients with more than one prescribing doctor, those
receiving intensive care (ICU), and immunosuppressed
patients.5 Polytherapy increases the risk of clinically
relevant drug interactions.6,7
The development of drug-drug interactions is particularly
common in ICU patients and this predisposition is
complicated by disease severity and organ failure, both of
which can change the pharmacologic response of
medications.8,9 In ICU patient’s pDDI go unnoticed, as the
symptoms due to DDI are masked by their preexisting
disease symptoms. DDI has become a significant
challenge to health care providers and may affect
morbidity, mortality and patient’s quality of life.10
Hence it is crucial to monitor these patients closely and the
health care professionals should be trained efficiently in
this aspect.11 There is increased possibility to prevent the
potential drug-drug interactions (pDDIs), if the prevalence
and pattern of pDDI are determined accurately before their
occurrence.12 Unfortunately, there are limited studies on
the preventability of adverse events (AEs) due to pDDIs.
Hence this present study was aimed to evaluate the
prevalence of potential DDIs in the ICU patients admitted
at BRIMS tertiary care hospital, Bidar.

The drug interactions that are not available in Lexi Comp
Drug Interact were excluded from the study.
Table 1: DDI severity scale.
Category
Major

Moderate

Minor

Description
Effects may result in death,
hospitalization, permanent injury, or
therapeutic failure
Medical intervention needed to treat
effects; effects do not meet criteria for
major
Effects would be considered tolerable in
most cases; no need for medical
intervention
Table 2: DDI risk rating.

Risk
rating

Action

A

No known
interaction

B

No action
needed

C

Monitor
therapy

D

Therapy
modification

X

Avoid
combination

METHODS
A prospective observational study was conducted to assess
the prevalence of pDDIs and to determine drugs involved
in potential DDIs in the ICU patients admitted at BRIMS
tertiary care hospital, Bidar, India. The study was
conducted for a period of 3 months after obtaining
Institutional Ethics Committee approval. Patients were
selected randomly who were aged 18 years or older
admitted to the Intensive Care Unit from October 2016 to
December 2016, who had a length of stay of >24 hrs and
had more than two medicines in their treatment chart were
included in the study. Data was collected from the case
records of patients on the predesigned proforma, which
included the following details;
• Demographic data.
• Provisional diagnosis.
• Prescription details: Number of drugs prescribed, drug
class / category, dose, route, frequency and duration of
administration.
• Length of stay in the hospital.

Description
Data have not demonstrated
either pharmacodynamic or
pharmacokinetic interactions
May interact with each other,
but there is no evidence of
clinical concern
The benefits of concomitant
use of these two medications
usually outweigh the risks
Assess whether the benefits
of concomitant therapy
outweigh the risks or not
The risks associated with
concomitant use outweigh
the benefits

The diagnosis of the study patients was classified
according to International Classification of Disease (ICD10) and drugs were classified according to Anatomical
Therapeutic Chemical classification system (ATC).10,11
Statistical analysis
Results are expressed as percentage for age, gender,
diagnosis, length of ICU stay, number of drugs prescribed,
severity and risk involved.
RESULTS

Potential drug-drug interactions were classified according
to pharmacodynamics and pharmacokinetics properties
and their severity and the risk of Potential drug-drug
interactions will be estimated by Lexicomp, inc.
version;3.0.1. drug interact android mobile application
Table 1 and Table 2.3
The data was analysed for pDDI by using drug interaction
software Lexi- Comp, inc. version: 3.0.1.

A total of 35 patients were admitted in the ICU during the
study period. Out of which 30 patients fulfilled the
inclusion criteria and were included in the present study.
Among the study population, 60% (18) were males and
40% (12) were females (Figure 1). In the present study, the
mean age of the population was 56.3 years (Figure 2).
Average length of hospital stay was found to be 6.4 days.
The study population was exposed to a total of 330
medicines during the hospital stay with an average of 11.7
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drugs per patient. The major route of drug administration
was parenteral that is, 61.5% (216) patients received
parenteral medications while the rest 38.5% (135) patients
received the drugs by other routes (Table 3).
MALE

Table 4: pDDI based on severity.
Category
Major
Moderate
Minor

Number of pDDI
90 (33%)
171 (63%)
12 (4%)

FEMALE
40%
60%

Figure 1: Gender of study population
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Figure 2: Age distribution in study population.
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Figure 3: Percentage of pDDI based on the Risk scale.
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Table 3: Route of drug administration.
Route of drug
administration
Parenteral route
Other routes

Number of drugs
(Percentage)
216 (61.5%)
135 (38.5%)

A total of 93.3% (28) of patients were exposed to atleast
one potential drug-drug interactions. The total number of
potential DDI observed in the study period was 273, with
an average of 9.75 potential DDI occurring per patient.
According to Lexicomp drug interact android mobile
application majority (63%) of potential DDI were found to
be moderate in their severity (Table 4).
Based on the risk category, about 67% of potential DDI
belonged to type C risk (Figure 3). The maximum number
of DDI observed for one patient was 19. The occurrence
of DDIs is directly proportional to the no of drugs used
(Figure 4).

Figure 4: Drugs usage versus drug interactions and
patient population.
According to Anatomical Therapeutic Classification
(ATC) system, drugs in the cardiovascular system were the
major category found to be interacting followed by
alimentary tract and metabolism drugs. The most prevalent
major and moderate DDI were those of anticoagulants and
antiplatelet group (Table 5). The most common individual
drug that caused pDDI was Clopidogrel followed by
Aspirin and Heparin.
DISCUSSION
The present study assessed the prevalence of potential DDI
in the ICU patients. 93.3% was the prevalence of pDDI in
this study which is similar to a study conducted in the
Northern India where the prevalence was 90.02% in MICU
patients.4 Our study had male preponderance (60%) which
was similar to a study conducted by Manjeeta Gupta et al
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(67.2%).13 Majority of the drugs were administered by
parenteral route (61.5%) which is similar to a study
conducted by Lima et al (62.3%).14 This is because most of

the ICU patients are severely ill and require immediate
drug effects.

Table 5: Ten most prevalent pDDI.
No.
1
2
3
4
5
6
7
8
9
10

pDDI
Clopidogrel + Atorvastatin
Atorvastatin + Pantoprazole
Aspirin + Clopidogrel
Clopidogrel + Pantoprazole
Heparin + Aspirin
Heparin + Clopidogrel
Streptokinase + Aspirin
Streptokinase + Clopidogrel
Isosorbide dinitrate + Metoprolol
Ringer Lactate + Heparin

Risk
B
C
C
D
C
C
C
C
C
C

One of the major things to be considered while monitoring
the pDDI is its severity. This study showed 63% of the
observed pDDI were moderate in their severity. A study
conducted by Sainul Abideen et al in 72 MICU patients
found that 64.15% of DDI were moderate in their severity.4
A study by Manjeeta Gupta et al showed a similar result,
about 60% of the observed pDDI were of moderate in
nature.13

Severity
Moderate
Major
Moderate
Major
Major
Moderate
Major
Major
Moderate
Moderate

Reliability
Good
Poor
Fair
Fair
Good
Fair
Fair
Fair
Fair
Fair

Number
21
18
15
15
15
12
6
6
6
6

Percentage
7.69%
6.59
5.49
5.49
5.49
4.39
2.19
2.19
2.19
2.19

The study was mainly based on the information obtained
from the Lexicomp drug interact Application. The patients
were not monitored for the occurrence of DDI clinically
and also the significant relationship of co-morbidities and
length of stay in ICU was not evaluated. Sample size was
too small and limited study duration without any
intervention were other limitations of our study.
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