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ABSTRACT
Background: Drug interaction is said to occur when presence of one drug
affects the activity of another drug when both are administered together. This
action can be synergistic or antagonistic. The objective was to study the
prevalence of potential drug-drug interactions (pDDI), their severity, clinical
significance, and their association with patient characteristics in intensive care
unit (ICU) at a tertiary care hospital.
Methods: A prospective, observational study was conducted in ICU patients for
a period of 3 months to assess the pDDI using Medscape drug checker software
and Lexi-Comp, inc. version: 2.7.5. drug interact android mobile application.
Results: A total of 183 subjects were included in the study with a prevalence of
76.50% pDDI occurring in patients, majority of which were suffering from
cardiovascular conditions (26.23%). In those with hospital stay more than five
days, 92% had pDDI. There were 229 potentially interacting drug pairs with
corticosteroids, aspirin, beta blockers, and diuretics being commonly involved
in pDDI. A total of 2336 interactions were observed with an occurrence rate of
12.76 DDI per patient. Severity was moderate in 64%, interaction mechanism
was pharmacodynamic in 72.49% and risk rating category was C in 77.1% of
the study population.
Conclusions: The present study showed high concomitant administration of
potentially interacting drugs. The prevalence confirmed the association of age
and polypharmacy. Vigilant prescribing approach is needed to prevent
hazardous outcomes of pDDI.
Keywords: Potential drug interaction, Intensive care, Drug interaction software,
Patient safety

done in ICU showed that risk of an adverse event
increases by approximately 6% per day.4

INTRODUCTION
Drugs are used to achieve beneficial therapeutic effects,
but they can also lead to many undesirable consequences
like reduced, null or increased drug effect.1 This can be
due to interactions of various drugs with each other when
administered together.2
In primary healthcare, 9.2% to 78.8% of patients are
reported to be at risk of a potential drug-drug interactions
(pDDI) due to concomitant administration of drugs.3
Intensive care unit (ICU) patients are at greater risk. For
experiencing adverse events as they are more susceptible
due to their severity of illness, number of medications
prescribed and long duration of hospital stay.4 A study
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Often pDDI go unnoticed in these patients as their
symptoms due to disease mask the symptoms due to DDI.
DDI pose significant challenge to health care providers
and may affect morbidity, mortality and patient’s quality
of life.5 It is therefore very important to closely monitor
these patients and train the health care professionals for
the same.6 Interventions aimed at reducing pDDI are
likely to be more effective, if the incidence and pattern of
pDDI are determined accurately before their occurence. 7
Since no study was previously done in rural population of
Maval district, Pune addressing this issue, the present
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study was undertaken to make practitioners aware of the
importance of pDDI. The objective was to study the
prevalence, risk and severity of pDDI and suspected
causative drugs/commonly involved drugs in critically ill
patients.

Table 2: 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 study was done at Bahusaheb Sardesai
Rural Tertiary care Hospital (BSRTH) and Maharashtra
Institute of Medical Education and Research (MIMER)
Medical College Talegaon Dabhade, Pune, India. The
study was for a period of 3 months (July 2014 to
September 2014). Institutional Ethics Committee
approval was taken before commencing the study.
Case records of all the patients above 18 years, admitted
in ICU for more than 24 hours were included in the study.
Data was collected on the case record form which
included details about patients’ demographic, provisional
diagnosis, prescription details, and number of days in
hospital and analysed for pDDI by using drug interaction
softwares, Medscape drug checker software and LexiComp, inc. version: 2.7.5.8,9 Drug interact android mobile
application, product of Wolters Kluwer Health
(Philadelphia, PA).1,2
pDDI were classified according to pharmacodynamic and
pharmacokinetic properties and their severity using
Medscape drug checker software (Table 1) and on the
basis of risk involved by Lexi Comp drug interact
android application (Table 2). The diagnosis of the study
patients was classified according to International
Classification of Disease (ICD-10) and drugs were
classified according to anatomical therapeutic chemical
classification system (ATC).10,11

Out of 227 patients admitted in the ICU, 183 patients
fulfilled the criteria of admission for more than 24 hours
in the ICU and were included in the study. Out of 183
patients included in the study, 67.2% were males (Table
3). 140 out of 183 study populations (76.50%) were
exposed to pDDI with an average of 12.76 pDDI
occurring per patient. In patients, 18-45 years of age
58.62% had pDDI, between 46-65 years and above 65
years had 85.71% and 96.15% pDDI respectively which
was statistically significant (Figure 1).
Table 3: Demographic details of study population.

Table 1: Severity scale.
18-25

Moderate

Minor

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

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

RESULTS

Age

Major

Description

26-45
46-65
Above
65

Gender

N (Total=183)

M
F
M
F
M
F
M
F

15
21
45
6
27
17
36
16

% of total study
population
8.2
11.48
24.59
3.38
14.75
9.29
20
8.89

Statistical analysis
Results are expressed as percentage for age, gender,
diagnosis, length of ICU stay, number of drugs
prescribed, severity and risk involved. Chi-square test
was done to study the association of age and number of
drugs prescribed with pDDI.
Figure 1: Age and pDDIs.
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A total of 1510 drugs were administered to the study
patients, average of 8.25 drugs per patient. About 73.84%
patients received medicines parenterally and in 26.16%,
drugs were administered through other routes.
The most common system involved in diagnosis was
cardiovascular system (26.23%) and poisoning (26.23%)
followed by central nervous system (14.44%) and
respiratory system (14.44%) respectively. The major drug
categories found to be interacting were cardiovascular
drugs, antimicrobials, drugs belonging to alimentary tract
and metabolism category, and drugs given for blood
disorders. Drugs under alimentary tract and metabolism

included antidiabetic agents (1.88%) and gastrointestinal
tract drugs (6.25%). Cardiovascular drugs consisted of
antihypertensive (23.37%) and diuretics (7.28%). Major
antimicrobials causing pDDI in this study were penicillins
(0.94%), cephalosporins (2.74), macrolides (0.34%),
aminoglycosides (3.25%), fluoroquinolones (1.71%),
tetracycline’s (0.68%).
There were 229 types of drug pairs found to interact at
least one time. Aspirin plus enoxaparin, aspirin plus beta
blocker, corticosteroid plus metronidazole, and
clopidogrel plus pantoprazole, were the drug pairs causing
maximum interactions (Table 4).

Table 4: Common DDI pairs of drugs.
pDDI pairs
Aspirin+enoxaparin
Aspirin+beta blocker

pDDI
Enhance anti-coagulant effect
Both increase serum potassium
Metronidazole increases serum concentration of
Corticosteroid+metronidazole
corticosteroid by affecting CYP3A4 enzyme
Pantoprazole decreases serum concentration of
Clopidogrel+pantoprazole
active metabolites of clopidogrel
Corticosteroids enhances hypokalaemia effect
Corticosteroid+furosemide
of furosemide
Aspirin enhances toxicity of corticosteroids.
Corticosteroid+aspirin
Corticosteroids decrease serum concentration of
aspirin
Atorvastatin increase the level or effect of
Corticosteroid+atorvastatin
corticosteroid by P-glycoprotein (MDR1) efflux
transporter
Aspirin+clopidogrel
Enhance anti-platelet effect
Cephalosporin+furosemide
Increase risk of nephrotoxicity
Aspirin diminishes diuretic effect
Aspirin+furosemide
Furosemide increases serum concentration of
aspirin
Enoxaparin+clopidogrel
Enhance anti-coagulant effect

Severity
Moderate
Major

Risk
C
C

n=229
38
30

%
16.59
13.10

Major

C

28

12.23

Major

D

28

12.23

Moderate

C

26

11.35

24

11.05

24

10.48

24
24

10.48
10.48

22

9.61

22

9.61

Moderate

C

Moderate

C

Moderate
Minor

C
B

Moderate

C

Moderate

C

All patients who were given more than 10 drugs showed
pDDI, followed by 37% patients in group with number of
drugs 6 to 10 (Figure 2).

Maximum number of drugs prescribed was 17. Statistical
correlation was seen between number of drugs prescribed
and pDDI. In patients admitted for more than 5 days the
occurrence rate of pDDI was 92% (Figure 3).

Figure 2: Polypharmacy and pDDIs.

Figure 3: Number of days in ICU and pDDIs.
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According to Medscape drug checker software severity
most of the pDDI fell in the moderate category (64.63%)
(Figure 4). In terms of the level of clinical significance,
the majority of pDDI were categorised as type-C
(60.26%) (Figure 5). Overall, pharmacodynamics-related
pDDI
were
more
common
(57.87%)
than
pharmacokinetics - related pDDI (41.85%).

prescribed.1-3,5-9,12-18 The present study also shows a
statistical association between polypharmacy and number
of pDDI.
pDDI have a direct relation with duration of hospital
stay.1 Patients with duration of stay more than five days in
the ICU were seen to be at a greater risk of developing
pDDI. This can be correlated to greater number of drugs
to which patients are exposed to during their prolonged
stay.
Our study was found to be similar to various studies in
which major drug categories found to be interacting were
cardiovascular drugs.5,8,15-17 Since majority of the patients
suffered from cardiovascular disorder and the number of
drugs from cardiovascular system were more it can be the
reason for the high incidence of pDDI occurring in this
group.

Figure 4: Severity of pDDIs.

Figure 5: Risk of pDDIs.
DISCUSSION
Prevalence of pDDI in this study was 76.5%. In an Indian
study conducted in hypertensive patients the prevalence
was found to be 71.50%.9 Most of the studies had female
preponderance which is inconsistent with the present
study.8,12,13 However there was no significant gender
difference associated with pDDI seen with this study. The
difference in the results can be due to different
geographical regions in the study.
A relationship between age and pDDI was reported in
multiple studies which is in concordance with the present
study.5-7,9,12,15-17 Hence, we can say that pDDI are more
common in elderly probably due to age related
physiological, pharmacokinetic and pharmacodynamic
changes.

More than 60% interactions were of moderate severity
and were clinically insignificant. This was consistent with
other studies in which severity range was from
64%-70.4% in moderate category.1,8,10,12,15,18 In risk
rating, category C was most common which required
monitoring of therapy and was found to be similar to a
study done by Doubova et al.3 According to mechanism of
interactions, most of the pDDI were pharmacodynamic
which was also seen with studies done in India using
Medscape drug checker software.9,16
This study is among the few studies done in India for
assessing the prevalence of pDDI using drug interaction
softwares’. This study had a few limitations. It was based
mainly on the information obtained from Medscape drug
checker software and Lexi Comp drug interact which
provides only a ‘potential’ estimate of DDI occurrence.
The study did not consider the synergistic mechanisms
associated with various drug pairs as well as interactions
with other herbal or vitamin supplements. Limited time
duration and small sample size without any intervention
component and lack of clinical correlation between pDDI
due to lack of resources were other limitations of the
study.
CONCLUSION
The study shows a high prevalence of pDDI that can
occur in ICU patients. The findings show statistical
association of pDDI with age and polypharmacy.
Recommendations
Use of computer assisted drug interaction softwares’
before prescribing drugs can serve as an important tool in
identifying these pDDI which can help us detect and
prevent drug interactions from occurring especially in
high risk patients. However, more studies are warranted to
further establish these results.

Most of the studies have shown a direct relationship
between pDDI and increase in number of drugs
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