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LETTER TO EDITOR

Pattern of Potential Drug-Drug Interactions in the Intensive
Care Unit of a Teaching Hospital in Nepal: a Pilot Study.

DURGA BISTA*, ARCHANA SAHA**, PRANAYA MISHRA***,
SUBISH PALAIAN****, P R SHANKAR****

Dear Editor,

With the increase in the number of
patients with multiple diseases and complex
therapeutic regimens, polypharmacy
becomes unavoidable." When more than one
drug is used, the risk for Drug-Drug
Interactions  (DDIs)  increases.  The
consequences of DDIs are often  not
considered seriously, though they are a
preventable cause of morbidity and
mortality."”* A drug interaction (DIs) is said
to occur when the effects of one drug are
changed by the presence of another drug,
food, drink or an environmental chemical
agent. The result of DIs may be an additive
effect, antagonism, alteration of an effect or
idiosyncratic effects.” Studies about DDIs
are lacking in Nepal. A retrospective study
from Nepal showed a high prevalence of
polypharmacy. During the hospital stay,
73% of patients received more than five
drugs concurrently.’

The present study was conducted with the
objective of identifying the potential DDIs
in the Intensive care unit (ICU) of Manipal
Teaching Hospital (MTH), to categorize the
potential DDIs based on their severity,
onset, and documentation and to study the

association, if any, of potential DDIs with
various parameters like age, sex, smoking,
alcohol consumption, disease state and the
number of drug prescribed.

A prospective, cross sectional study was
conducted in the ICU of MTH, a 700 bedded
tertiary care teaching hospital located at
Pokhara city in the Western region of Nepal.
The study was conducted for a period of
fifteen days (Jan 1- 15, 2006). All patients
admitted to the ICU of MTH were included
in the study. Out patient department (OPD)
patients, patients admitted to wards other
than the ICU, patients taking only one drug,
patients not taking any drugs and also
patients on herbal drugs and multivitamins
were excluded from the study. A self
developed structured patient profile form
was used for the collection of patient details
in the study. The Micromedex’ electronic
source for integrated drug information was
used to categorize the DDIs based on
severity (major, moderate, minor), onset
(rapid, delayed, not specified) and
documentation (excellent, good, fair, poor
and unlikely). It also gives information on
the mechanism of DDIs, clinical outcomes
and ways to manage them.

Among the 26 patients admitted during the
study period, 15 (57.7%) encountered at
least one DDI during their stay in the ICU.
The average number of drugs prescribed
among the patients who were at the risk of
developing DDIs was 10.67 (n=15) and for
the patients who were not at risk for DDIs
was 8.23 (n=26). A higher incidence of
potential DDIs was observed among the age
group of 51-60 years at 40%. Male patients
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encountered more number of potential DDIs
9 (60%). Smokers (11.53%) and alcoholics
(23.07%) were found to be at a risk of
developing potential DDIs than those who
were not taking these drugs.

According to the Micromedex electronic
database classification, most of the potential
DDIs encountered, were of ‘Moderate’
severity [39 (72.23%)] and of ‘Good’
documentation [35 (64.82%)].
Cardiovascular drugs were the most
common therapeutic category at high risk
for DDIs [50 (46.3%)]. [Table/Fig 1] shows
the details regarding the therapeutic
category at a higher risk for DDIs.

Table/Fig 1. Therapeutic cate gory of the interacting drugs

Therapeutic category of
Number | Percentage

Interacting Drugs

Cardiovascular drugs a0 46.3
Drugs acting on blood 19 176
Drugs acting on GIT 9 8.3
Antimicrobials 7 6.5
Antitubercular drugs 7 6.5
Centrally acting drugs ) 2.6
Eespiratory 3 2.8
Steroids 2 1.9
Endocrine 2 12
Miscellanecus 3 2.8

Aspirin was the most common high risk
drug responsible for interaction in both the
phases. [Table/Fig 2] has the list of the top
thirteen high risk drugs prescribed during
the study period.

[Table/Fig 3] shows the commonest high
risk interactions found during the study
period.
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Table/Fig 2. High risk dimgs for developing DDIs (n=108)

S.No Drugs Number | Percentage
1 Lepirin 13 12.04
2 Fruzemide 12 11.11
3 Digoxin 9 8.33
4 Enalapril 7 6.48
5 Crmeprazole 3 463
6 Alprazolam 4 370
7 Propranoslol 4 370
3 Eifampicin 4 370
9 Low molecular weight 3 278
heparin (LWCWEH)

10 Ramipril 3 278
11 Theophylline 3 278
12 Warfarin 3 278
13 Miscellaneous 38 3519

Table/Fig 3. Corunonest high risk DD s

S.No Drugs Number (%)
1 Aspirin-ACETs 5(9.26)
2 Aspirin-TWWHs 3(5.56)
3 Alprazolam-omeprazole 3(5.56)
4 Digoxin-spironclactone 3(5.56)
5 Warfarin-PPIs 20370
) Digoxin-Frusemide 203700
7 Frusemide-Propranslsl 203.70)
8 Frusermide-ACEI: 203700
9 Wliscellanecus 32(59.26)

The incidence of potential DDIs during our
study was 57.7%. A review of nine
epidemiological  studies reported an
incidence of 0% to 2.8%.” Similarly, a study
from USA reported DDIs to be responsible
for nearly 2% of adverse events in acute
hospital in-patients.® Another study from
South India, carried out in a community
pharmacy, reported an incidence of 26%.’
Our study had a higher incidence of
potential DDIs. The difference might be due
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to the inclusion of patients from the ICU,
where usually various chronically ill patients
with multiple drugs are admitted.

We found that the incidence of potential
DDIs was higher in the age group of 51-60
years. In consonance with other studies, * '
our study has also shown an increase in the
number of potential DDIs with the patient’s
increasing age. Similarly, a study from
Sweden reported that 31% of the DDIs were
found in elderly patients.'' In general, it has
been observed that elderly patients use more
medications and hence, they are at an
increased risk of developing DDIs.
Moreover, they also have impaired
homoeostatic mechanisms that might
otherwise counteract some of the unwanted
effects. In these patients, the consequences
of DDIs are likely to be serious.' It has been
stated that potential DDIs are common in
elderly people who use many drugs as part
of a normal drug regimen.'

The present study observed the practice of
polypharmacy (10.67 drugs per
prescription). A study conducted in USA
found the risk of adverse drug interactions
(ADIs) to be 13% for patients taking two
medications and 82% for those taking 7 or
more medications.”A retrospective study
from Nepal showed a high prevalence of
polypharmacy where during hospital stay,
73% patients received more than five, 54%
received more than eight, and 24% received
more than nine drugs concurrently,
predisposing them to DDIs.” Our study was
similar to these results with respect to the
observation that the number of interactions
increased with increase in the number of
drugs prescribed.

The severity of the DDIs was graded as per
the Micromedex® electronic  database
classification. We found 72.23% of the
potential DDIs to be moderately severe. The
‘Major’ severity type accounted for 16.67%
of DDIs and 11.12% were of ‘Minor’
severity. Our values are higher than the
findings reported from a study conducted in
USA, which reported 7.3% of Major DDIs
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in a surgical intensive care unit."* A South
Indian study found 15% of DDIs to be
severe in nature and 12% to have a
significance level of one (severe reaction
and well-documented interaction), which is
again higher than our values.®

In our study, 51.86% of the potential DDIs
had delayed onset as per the Micromedex
electronic database. In general, DDIs usually
have a specific time course i.e. onset and
duration and this makes them more
predictable and preventable than ADRs."
This finding suggests that one should be
careful while prescribing drugs that can
cause delayed type of DDIs. These patients
should also be counseled for -careful
monitoring of symptoms suggestive of the
occurrence of DDIs.

A study by Doucette and coworkers also
found cardiovascular and psychotropic
medications to be more frequently involved
in DDIs.'® In general, the ICU had a
significant number of cardiac patients in our
hospital. This could be a reason attributable
for the higher number of cardiac drugs in
our study. We found aspirin (12.04%)
followed by frusemide (11.11%), digoxin
(8.33%), enalapril (6.48%) and omeprazole
(4.63%) to be the drugs at a high risk for
developing DDIs. A South Indian study
identified antitubercular drugs, analgesics
and antipyretics, bronchodilators, diuretics,
antiplatelet drugs, H2-receptor blockers and
proton pump inhibitors to be commonly
responsible for causing DDIs.* Though some
of the drugs involved were similar, our study
has focused on the pattern of the interaction
of the drugs used in the ICU.

The commonest potential DDIs observed
during the study were between aspirin-
ACEIs (9.26%), followed by aspirin-LMWH
(5.56%). Unlike our findings, a study done
in an elderly population found that the most
common DDIs in them were between beta-
blockers and antidiabetics, followed by
potassium-sparing diuretics and potassium
and between carbamazepine and
dextropropoxyphene.'’

Journal of Clinical and Diagnostic Research. 2009 Aug ;(3)1713-1716



This study provided some basic information
regarding the pattern of DDIs in the ICU
setting in Nepal. Our findings suggest the
need for further studies in this area
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