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ABSTRACT

Background: Pediatric population is having high chances of drug-drug interactions (DDIs) because off-label use of drugs, 
weight-based dose adjustments, and pharmacokinetically, they are different from adult population. Hospitalized pediatric 
population is more vulnerable to face adverse consequences reserve physiology, medication dosing errors and polypharmacy. 
Thus, chances are more of potential DDIs (pDDIs) in pediatric patients. There has been focus mainly on adult population, 
less studies regarding DDIs or pDDIs in pediatric population have been documented. Aims and Objectives: The primary 
objective of the study is to identify pDDIs in pediatric patients. Determining prevalence, types of pDDIs, and factors 
associated with pDDIs are secondary objective. Materials and Methods: A prospective, observational study was conducted 
in pediatric ward of tertiary care hospital during April 2018–August 2018. The principal investigator collected the data 
from hospital case papers and recorded in pre-tested case record form. Drugs prescribed in each patient were assessed using 
Lexicomp software (version 4.4.0), which is internet-based free software used to predict pDDIs. DDIs were categorized in 
minor, moderate, and major according to their severity assessed by software. If necessary, the investigator also interviewed 
patients or caretaker to gather information. Results: A total of 300 patients were included during the study period. Among 
them, 157 (52.3%) were boys and 143 (48%) were girls. A total number of pDDIs were 235 (78%), of which 227 (97%) 
were minor and 3 (1.2%) were major DDIs. The most common DDI was between ondansetron and paracetamol (224). 
A potential major DDIs were observed between ondansetron and dextromethorphan (2) and ondansetron and phenytoin 
(1). Conclusion: The most common DDIs occurred with ondansetron and paracetamol, which were minor in severity. 
There were no clinical DDIs. Not all patients with major or moderate DDIs were suffered clinically but better to take due 
precautions to avoid adverse consequences.
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INTRODUCTION

As the usage of drug is having two sides, one beneficial 
and one undesirable, it requires updated vision for the 

Access this article online
Website: www.njppp.com Quick Response code

DOI: 10.5455/njppp.2019.9.0725209072019

National Journal of Physiology, Pharmacy and Pharmacology Online 2019. © 2019 Nrupal Patel, et al. This is an Open Access article distributed under the terms of the Creative Commons 
Attribution 4.0 International License (http://creative commons.org/licenses/by/4.0/), allowing third parties to copy and redistribute the material in any medium or format and to remix, 
transform, and build upon the material for any purpose, even commercially, provided the original work is properly cited and states its license.

best use out of it. Drug use has been a long way practice 
and that has faced many alarming disasters but that have 
helped to improve in awareness and methods of drug safety 
monitoring. In case of drugs’ undesirable effects, adverse 
drug events (ADEs), adverse drug reactions (ADRs), and 
medication errors can be noted which require monitoring 
of treatment process. Interactions with concomitantly 
or simultaneously administered drugs or with food can 
also lead to adverse reactions to the patient. Based on 
the current data, there have been increased incidences 
of polypharmacy.[1,2] Lacking in updated evidence-based 
medicines is mainly associated with multimorbidity and 
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associated polypharmacy that can increase chances of drug 
interactions.

In clinical practice, two or more drugs are combined in such a 
way that the potency or efficiency of one drug is significantly 
modified by the presence of another.[3] When two drugs 
administered concomitantly and could have theoretical drug 
interactions, can be known as potential drug-drug interactions 
(pDDIs).[4] pDDIs are predictable and preventable cause of 
drug-related adverse events.[5] Out of all ADEs, DDIs account 
19%[6] while 3–26% DDIs ended in hospital admissions. The 
Boston Collaborative Drug Surveillance Program found 3600 
ADRs, of which 6.5% due to drug interactions in 83,200 drug 
exposures in almost 10,000 patients.[7] These DDIs can lead 
to increase in economic burden on health-care system with 
risk to health of patient. Increase in hospital stay also increase 
bed occupancy in hospitals and can increase morbidity and 
mortality among patient population. This suggests that DDIs 
endanger the patient safety aspect.[8] The Institute of Medicine 
has focused medication safety in children with recognition 
and prevention of ADEs, for effective health care.[9] Pediatric 
population is having high chances of DDIs because off-
label use of drugs, weight-based dose adjustments, and 
pharmacokinetically, they are different from adult population. 
Hospitalized pediatric population is more vulnerable to face 
adverse consequences reserve physiology, medication dosing 
errors and polypharmacy. Thus, chances are more of pDDIs 
in pediatric patients.[10] There has been focus mainly on adult 
population, less studies regarding DDIs or pDDIs in pediatric 
population have been documented.[8]

Hence, the present study was carried out with the objectives 
of to determine the demography about DDIs, to know the 
severity of DDIs, and to focus on factors associated with 
DDIs.

MATERIALS AND METHODS

An observational, prospective, cross-sectional study was 
conducted in a pediatric department at a tertiary care 
hospital, from April 2018 to August 2018. The study was 
approved by the Institutional Ethics Committee (approval 
number - 20/13). Patients whose guardian gave consent, who 
were given systemic therapy, all patients admitted to pediatric 
ward and patients of both genders were included in the study 
while patients whose guardian did not give consent, who 
were given topical treatment were excluded from the study. 
In this study, chart review method was used. The investigator 
checked the case paper of admitted patient on the 1st day 
of admission. If necessary, investigator also interviewed 
patients or caretaker to gather information. The collected data 
were entered in pre-validated case record form. Demographic 
data were analyzed using Microsoft Excel 2007. DDIs were 
assessed by Lexicomp software (version – 4.4.0). Validation 
of software was previously done in different studies.[11] 
According to software, DDIs were classified as “minor” those 

do not require monitoring of patient, “moderate” in which 
monitoring is required, and “major” in which modification in 
therapy should be carried out.

RESULTS

A total number of patients enrolled during the study period 
were 300, among them, 157 (52.3%) were boys and 
143 (48%) were girls. Mean score of age was 3.5 months. 
Patients <1 year of age (109) were more in number followed 
by age group 1 year–5 years (106). In 224 (75%) case papers, 
final diagnosis was mentioned while 22 (7.3%) had differential 
diagnosis in the form of symptoms. The most common cause for 
indoor admission was gastrointestinal (GI) and liver infections 
such as acute gastroenteritis, dysentery, viral hepatitis, and 
enteric fever in 126 (42%) patients followed by respiratory 
tract infection such as post-measles pneumonia, bronchiolitis, 
and reactive airway disease who were in 29 (10%) patients 
[Table 1]. In 300 patients, a total of 1043 drugs were prescribed 
including IV fluids. Majority of patients 115 (38.3%) were 
prescribed two drugs while 87 (29%) were having three drugs 
[Table 2]. Among prescribed drugs, GI drugs were commonly 
prescribed (476, 46%) followed by analgesics (249, 24%) and 
antimicrobials 122 (12%) [Figure 1].

A total number of pDDIs were 235 (78%) in 300 patients. Of 
which, 227 (97%) were minor and 3 (1.2%) were major DDIs 

Table 1: Demographic details
Age group n (300)
<1 109
1–5 106
6–10 78
>10 7
Gender

Male 157
Female 143

Diagnosis
Final diagnosis 224
Symptoms 33
No diagnosis 43

Table 2: Number of prescribed drugs
Number of drugs per prescription Number of patients
0 17
1 19
2 115
3 87
4 37
5 15
6 2
7 8
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[Figure 2]. Age group of 1–5 years had highest number of 
DDIs 86 (37%) while <1 year of age had 83 (35.3%) DDIs 
[Table 3]. In potential minor DDIs, GI was most commonly 
involved (224). In GI drugs, ondansetron was the culprit 
drug which had maximum chances of drug interaction with 
paracetamol. Ondansetron was actually used in 41 cases; 
others had instruction to use when required. A total of three 
major DDIs were detected. Mostly, phenytoin was involved 
in potential major DDIs. However, fortunately, none of them 
were clinically observed. Moderate DDIs involve digoxin, 
propranolol, levosalbutamol, etc. [Table 4].

DISCUSSION

In health-care system, purpose is not only the patient’s 
successful treatment but also to provide quality of treatment, 
where patient safety plays a key role. According to To err is 
human, safety is a freedom from accidental injury.[12] In the 
current era, where health care workers are aware of ADRs 
and ADEs, they still should know about DDIs. A study by 
Glassman et al. reported that clinicians can correctly identify 
44% (range 11–64%) of all DDI pairs and 54% of disease-
contraindication pairs. That is the reason why we need 
clinicians’ expertness to detect DDIs and thus will have a 
chance of reduction in the ADEs and we can take care of 
patients’ safety. Furthermore, there will be prevention of 
medical and legal problems.[13] DDIs are usually a part 
of ADEs. Patient may present with an ADR and if it is 
scrutinized, it could have been due to combination of two or 
more drugs.[14,15]

We used data to be collected on the day of admission because 
studies reported 21.8% of DDIs in infants on the 1st day.[8] We 
found 35.3% pDDIs in patients <1 year of age. Chances of 
more number of DDIs in this age are due to underdeveloped 
anatomical and physiological systems. In our study, we found 
out DDIs at higher rate with at least one patient showed one 

interaction that supported by the result with the study by 
Morales-Ríos et al. and Feinstein et al., in which one half of 
the study population had DDIs.[8,16] A study by Mousavi and 

Figure 1: Types and numbers of drugs prescribed

Table 3: Age wise drug‑drug interactions distribution
Age group 
(years)

Minor (n) Moderate (n) Major (n) Total (n)

<1 81 2 0 83
1–5 86 0 0 86
6–10 53 3 3 59
>10 7 0 0 07

Figure 2: Types of drug-drug interactions

Table 4: Major and moderate drug‑drug interactions
Major Moderate
Ondansetron+dextromethorphan Amikacin+ceftriaxone
Phenytoin+ondansetron Phenytoin+ranitidine

Phenytoin+paracetamol
Adrenaline+levosalbutamol
Digoxin+propranolol
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Ghanbari also observed higher rate of DDIs with geriatric 
population.[17] Our study had high number of minor DDIs, 
which were not harmful to patient. Among them, GI drugs 
were mainly involved in pDDIs. High number of admitted 
patients with GI and liver infection could be one of the 
reasons for that. Particularly, ondansetron showed highest 
presence. In case of minor pDDs, out of 224, only 41 (18.3%) 
patients were administered ondansetron, while others had 
instruction to take when required. In our study, its mainly 
combined effect has been observed with paracetamol, the 
most commonly prescribed drug but same as ondansetron 
less administered in this study so that could have reduced the 
chances of DDIs. Reliability of this interaction was fair by 
Lexicomp software. Ondansetron was also present in major 
pDDIs with dextromethorphan and phenytoin. This shows 
that the use of ondansetron should be cautious. It should 
be used only when required plus should be watched out for 
the other drugs that can interact with it. In case of major or 
moderate pDDIs, patients were administered more than two 
drugs. Along with that, patients’ clinical conditions were also 
compromised. This suggests that polypharmacy and complex 
clinical condition of patient may increase the chances of 
DDIs.[15,18]

Positive finding of this study is less use of antimicrobials, 
so interactions could have occurred due to them are very 
few. These are pDDIs, we could not infer the actual DDIs 
that can lead to ADEs. Studies have been reported that not 
every pDDI can lead to ADE.[8,19,20] Some drug combinations 
have beneficial effects require for better clinical outcome 
where monitoring the drug therapy or follow-up is necessary 
to avoid negative outcomes.[21] Main purpose of evaluating 
pDDIs is to have idea regarding proper management of 
adverse outcome due to DDIs.[22] However, disadvantage of 
such programs is that sometimes clinicians’ or investigators 
may not double-check the interaction and not feel clinically 
relevant. This phenomenon is known as “alert fatigue.” Their 
consequences can lead to major error in drug therapy.[23-25] 
Sometimes one can feel more alert to avoid all DDIs, but 
it can lower therapeutic benefit. Further research can be 
directed to corelate clinically present DDIs with mortality 
and morbidity.[14]

We could not assess clinical relevance of pDDIs that are the 
major limitation of our study. As we assessed only case papers, 
it is possible that prescribers might have upheld the treatment 
or withdrew the drug after adverse outcome. Prescriber’s 
suggestions for DDIs can further help in evaluating high 
relevant DDIs.

CONCLUSION

High rate of pDDIs was observed with minor in severity. 
Fortunately, there was the absence clinical DDIs. Cautious 
use of ondansetron should be done to avoid adverse effects 
due to the drug. However, this study has measured the pDDIs 

in pediatric population which calls for further detailed 
research focusing finding and clinical relevance of DDIs.
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