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ABSTRACT

Objective: The study was conducted to monitor the potential drug-drug interactions in the prescriptions of inpatients in a tertiary care hospital based 
on the mechanism and severity.

Methods: This prospective observational study was conducted by collecting the prescriptions containing two or more drugs. The interactions were 
checked using an interaction checker and were categorized into pharmacokinetic and pharmacodynamic interactions on the basis of mechanism of 
action and severity based on the risks or consequences of the interactions.

Result: Among 150 randomly collected prescriptions, 123  (82%) prescriptions had 396 drug-drug interactions. The pharmacodynamic drug 
interactions (77.27%) were more common when compared to pharmacokinetic drug interactions (22.73%). There was high prevalence of drug-drug 
interactions among the patients above the age of 60 years (56.09%). The moderate drug-drug interactions (81.81%) were found to be more when 
compared to the major (10.61%) and minor (7.58%) interactions. The neurology department prescriptions were observed to have more number of 
drug-drug interactions (26.01%).

Conclusion: A systematic approach and close monitoring of the medication chart is necessary to identify the potential drug-drug interactions. The 
clinicians and other health-care professionals at the study site require an awareness program in regard to identification and management of drug-
drug interactions. Clinical pharmacist can play an important role in the monitoring and management of drug-drug interactions.
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INTRODUCTION

A drug-drug interaction (DDI) is said to occur when the effects of 
one drug are changed by the presence of another drug or when two 
or more medications are simultaneously administered and one 
medication increases or decreases the effectiveness of the other [1,2]. 
The pharmacological response to the administration of the drug 
combinations is different from the known effects of the two agents 
when given alone [5]. Approximately 37–60% of patients admitted 
to the hospital may have one or more potentially interacting drug 
combinations at admission [2]. Recognizing drug interaction is a 
daily challenge for family physicians and remembering all potential 
interaction has become virtually impossible [4]. The clinical result of 
a DDI may manifest as antagonism, synergism, or idiosyncratic and is 
common causes of adverse drug reactions and therapeutic failure [5]. 
The mechanism of DDIs can be sub-divided to pharmacokinetics and 
pharmacodynamics. In pharmacokinetic interactions can affect the 
processes by which drugs are absorbed, distributed, metabolized, and 
excreted. Pharmacodynamic interactions are those where the effects 
of one drug are changed by the presence of another drug at its site of 
action. Drug interactions may lead to adverse drug reactions that can 
be severe enough to necessitate hospitalization and increased health-
care costs. About 5% of all the adverse drug reactions in the hospitals 
are caused by DDIs [2]. Numerous studies have demonstrated that 
many patients receive multiple drug therapy with agents of recognized 
potential for interaction [5]. In our study, site this is the first time a 
study related to drug-drug interaction was done since any prescription 
having two or more drugs are prone to interactions and awareness of its 
severity and management would be useful in-patient care.

The study was conducted to categorize DDIs in the prescriptions of 
the inpatients based on mechanism involved and assess the severity of 
DDIs.

METHODS

This observational study was carried out from October 2016 to March 
2017 in PVS Hospital (P) Ltd., Calicut, a 350-bedded tertiary care 
hospital. The study was conducted after getting the approval from 
Institutional Ethics Committee of the hospital.

Patient case sheets, patient medical records, and a DDI documentation 
form were used for the study. DDIs were checked using drug interaction 
checker at www.drugs.com database which is powered by four 
independent leading medical information suppliers: Wolters Kluwer 
Health, American Society of Health-System Pharmacists, Cerner 
Multum, and Thomson Reuters Micromedex. According to this tool, 
drug interactions were categorized as minor, moderate, or major which 
indicate the possible risks of occurrence of DDIs which can occur in 
patients.

The initial part of the study was designed to provide awareness about 
DDIs and their impact to the health-care professionals such as doctors, 
nurses, pharmacists, laboratory technicians, nursing students, and 
pharmacy students. A DDI documentation form was prepared according 
to the data requirement for the study which included information 
such as patient details, diagnosis, drugs prescribed, drug interaction 
mechanism categorization, consequences and severity, and required 
management.
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The case sheets that had two or more drugs in the day to day 
prescriptions were randomly selected by the clinical pharmacist. After 
the prescription selection, the relevant data from the prescription was 
entered into the DDI documentation form. The DDIs were classified 
into pharmacokinetic and pharmacodynamic DDIs based on their 
mechanisms involved. Further, the severities of the interactions were 
assessed and categorized as major (can cause permanent damage or life 
risk), moderate (can cause harm and treatment is required), or minor 
(can cause small or no clinical effect, with no treatment required).

SPSS 20 was used to run statistical analysis. Mean difference (significant 
at 0.05 level) was used to predict the relationship between the number 
of drugs and DDIs. Probability (p value) of 0.001 was considered 
statistically significant.

RESULTS

During the study period, a total of 150  patient prescriptions were 
randomly collected among which 123  (82%) prescriptions were 
found with 396 DDIs. There were 65 (52.85%) males and 58 (47.15%) 
females. Among the 123  cases, 69  (56.1%) patients were in the age 
above 60 years followed by 38 (30.89%) patients within 46–60 years, 
11 (8.94%) patients within age group of 31–45 years, and 5 (4.07%) 
patients within age group of range 18–30 years.

The study found that there was a higher prevalence of DDIs among the 
patients above the age of 60 years (56.09%). The age could be one of the 
factors responsible for polypharmacy due to comorbidities, and there 
was more admission of geriatrics when compared to the adults.

Classification of DDIs
Out of 396 DDIs, there were 90  (22.73%) pharmacokinetic DDIs and 
306  (77.27%) pharmacodynamic DDIs. Statistical analysis showed a 
significant difference (p<0.001) within the different pharmacokinetic 
DDIs, where drug interactions due to altered metabolism were 
found most often 48  (53.33%) followed by absorption-related drug 
interactions 22 (24.44%), interactions-related excretion 16 (17.77%), 
and altered distribution 4  (4.44%). Pharmacodynamic DDIs had 
synergistic drug interactions 209  (68.30%) and antagonistic drug 
interactions 97 (31.69%) (Fig. 1).

Severity of DDIs
Among the DDIs, there were 324 (81.81%) moderate DDIs followed by 
42 (10.61%) major DDIs and 30 (7.58%) minor DDIs.

DDI based on prescriber’s intention
The results showed that out of 396 DDIs, 380  (95.96%) were 
unintentionally prescribed and 16  (4.04%) were intentionally 
prescribed (Table 1).

Management of DDIs
Among the DDIs observed majority of interactions, 127  (32.07%) 
could be managed by monitoring signs and symptoms followed by dose 
adjustment 48 (12.12%). The management plan for the DDIs observed 
is represented in Table 2.

Department wise findings of DDIs
Among 123 prescriptions, 32  (26.01%) DDIs occurred in Neurology 
Department, 25  (20.32%) in Cardiology Department, 14  (11.38%) in 
Endocrinology Department, 14 (11.38%) in Pulmonology Department, 
12  (9.75%) in Infectious Department, 9  (7.31%) in Gastroenterology 
Department 9  (7.31%) in Urology Department, 4  (3.25%) in 
Dermatology Department, and 4 (3.25%) in Hematology Department.

DISCUSSION

The study found a high prevalence of DDIs among the patients above 
the age of 60 years. It may be due to the more number of admissions of 
geriatrics and multiple drugs for ailment when compared to the adults. 
The studies conducted by Jimmy et al. reported similar findings [2]. 
Out of 396 DDIs, there was more number of pharmacodynamic drug 
interactions when compared with pharmacokinetic drug interactions. 
These findings showed similarity to the study conducted by Jimmy 
et al. [2]. The moderate (81.81%) DDIs were more than the major DDIs 
and minor DDIs. The findings were similar to the studies carried out 
by Jimmy et al. [2], Umretiya et al. [5], and Nag et al. [13]. Out of 396 
DDIs, 380 (95.96%) were unintentionally prescribed and 16 (4.04%) 
were intentionally prescribed. Studies related to these findings were 
not observed. During the monitoring of DDIs, it would be useful to 
separate out the intentional prescribing that has a therapeutic goal 
set by the prescriber. A general monitoring would be sufficient enough 
for the latter. Whereas in case of unintentional where prescribers are 
unaware or have little information on the consequences of combining 
two drugs more precautions are intended to be taken. 127 interactions 
were managed by monitoring of signs and symptoms followed by 48 
interactions which were managed by dose adjustment. There were no 
studies showing such similar results. Out of 123 cases, DDIs were found 
more under neurology department followed by cardiology department. 
Hence, the prescriptions related to these departments should be closely 
monitored in future. No other study findings correlated with these 
findings.

CONCLUSION

A close monitoring of the medication chart is necessary to identify 
the potential DDIs which can lead to serious clinical problems in the 
patients. The study findings conclude that it is important to develop 
a systematic approach to minimize possible DDIs. The clinicians and 
other health-care professionals at the study site require an awareness 
program in regard to identification and management of DDIs, especially 
in case of unintentional prescribing of interacting drugs.

Table 1: Prescribing intention of interacting drugs versus severity

Prescribing Severity Total (%)

Major (%) Moderate (%) Minor (%)
Intentional 2 (0.51) 14 (3.53) 0 16 (4.04)
Non‑intentional 40 (10.1) 310 (78.28) 30 (7.58) 380 (95.96)
Total 42 (10.61) 324 (81.81) 30 (7.58) 396

Table 2: Management of DDIs

Management Number of DDIs (%)
Monitoring of signs and symptoms 127 (32.07)
Dose adjustment 48 (12.12)
Monitoring of blood glucose level 45 (11.36)
No management need 30 (7.57)
Monitoring of electrolytes 26 (6.57)
Changing of dosing interval 24 (6.06)
Avoid combination 19 (4.79)
Change the medication 16 (4.04)
Monitoring patients therapeutic response 15 (3.79)
Monitoring renal function 12 (3.03)
Monitoring ECG 8 (2.02)
Monitoring signs and symptoms plus 
biochemical parameter

7 (1.77)

Monitoring pulmonary function 7 (1.77)
Monitoring hematological parameters 6 (1.52)
Monitoring liver function 6 (1.52)
DDIs: Drug‑drug interactions
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Fig. 1: Mechanism of drug-drug interaction


