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Abstract

Background: Drug-drug interactions software is used as a tool to investigate clinically harmful
interactions. Prescribers need to be aware of these tools to improve the quality of drug prescriptions, thus
ensuring better patient care. Drug-drug interactions are a common avoidable type of adverse drug
reactions, which can have detrimental effects on patients in the form of drug toxicity

Objective: To determine the awareness of prescribers and the use of drug-drug interaction software
Method: The awareness of physicians of drug interaction software was assessed. A self-administered
questionnaire was administered to all resident physicians in the Department of Internal Medicine,
University of Benin Teaching Hospital to assess their awareness and use of the drug-drug interaction
software. The information sought includes sociodemographic characteristics, Physician’s awareness,
and use of drug interaction software. The results are presented descriptively.

Results: Thirty-four medical residents filled out the self-administered questionnaire. The number of
physicians aware of drug-drug interactions software was 30 (82.2%) for Medscape, Drugs.com 21
(61.8%), Lexi-interact 4(11.8%), and 3 (8.8%) for Epocrates. Medscape interaction checker was most
used by 26 (76.5%) while Micromedex was least used by one (2.9%) medical resident.

Conclusion: Physicians were largely aware of and used Medscape.
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Introduction

Drug-drug Interactions (DDI) software is mainly used in the prevention of adverse drug events that arise
when multiple medicines are used. They provide timely information relating to the risk and possible
harms that may occur when the properties of a drug alter another." They also provide information that
may prevent the prescription or use of these medicines in the same setting.

Drugs are known to interact with others in various ways; pharmaceutical, pharmacokinetic interaction,
and pharmacodynamics interactions.”

Four hundred and two potential adverse drug events including deaths and disabilities’ were prevented

after prescribers were issued DDI alerts. Drug-drug interactions can however be such as the combination
of amiloride and hydrochlorothiazide.
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prescribers, while printed materials including Facts
& Comparisons and the American Hospital
Formulary Service were used by pharmacists.’
Assessing the need for and possible effectiveness of
automated DDI warnings system in lowering DDIs
may involve testing prescribers' capacity to identify
potential DDIs without the use of drug references’
The source of information, in addition to knowledge
of Potential drug-drug interactions, adds to the
rational use of medications. For instance, improper
medication use may occur if doctors depend on drug
information provided by pharmaceutical
corporations rather than evidence-based
recommendations.” An earlier study in the same
setting had shown that junior doctors do use the
internet to check drug-drug interaction using
Google, Medscape, and Wikipedia mostly.’

The development of preventable adverse drug
reactions in a hospital setting necessitates providing
a systematic approach to reducing these reactions.
Awareness of potential drug-drug interactions that
may occur will be useful in our resource-
constrained environment to reduce the healthcare
cost that accounts for the development of these
ADRs. The negative impact of DDI can be reduced
or avoided when doctors are familiar with the use of
drug interaction checkers or have computerized
warning systems.

It is therefore imperative to mitigate the
development of preventable ADE from drug—drug
interactions. The use of predictive tools (both
electronic and print formats) has been demonstrated
to reduce these drug-drug interactions." The
availability and accessibility of such DDI software
may ease the physicians’ busy schedules. It is
however uncertain if these tools are frequently
accessed in Nigeria. This study will determine the
physician’s awareness and use of drug-drug
interaction software

Method

This cross-sectional study was carried out at the
University of Benin Teaching Hospital, Benin City
(UBTH), Edo State. UBTH is a tertiary hospital
with 860 beds, it was founded with a tripartite
mandate of training, clinical services, and research.
It also functions as a referral center for primary and
secondary health institutions in Edo and its
neighboring states (Ondo, Delta, Bayelsa, and

Kogi).

The study population was Physicians (Registrar and
Senior Registrars) in Internal Medicine at, the
University of Benin Teaching Hospital, Benin City,
Nigeria.

All resident doctors in internal medicine (Registrars
and Senior Registrar) were approached to
participate in the study on awareness of drug-drug
interactions software.

Total population sampling was used as the sampling
technique for the study on Physicians’ (Senior
Registrars and Registrars) awareness of drug-drug
interactions tools except for Physicians who were
on their annual leave.

A self-administered questionnaire was administered
to all resident physicians in the Department of
Internal Medicine, University of Benin Teaching
Hospital to assess their awareness and use of the
drug-drug interaction software. The information
sought included sociodemographic characteristics,
Physician’s awareness, and use of drug interaction
software.

For all statistical analysis, the Statistical Package for
the Social Sciences version 24 (IBM) was used.
Frequencies/percentages were determined for the
categorical variables, and continuous variables
were represented as mean +SD.

Table 1: Socio-demographic characteristics of
resident doctors in the Internal Medicine

Department
Frequency Percentages

Age
<30 6 17.6
3140 25 73.5
41-50 1 2.9
Gender
M ale 18 52.9
Female 16 47.1
Designation
Registrar 15 44.1
Senior registrar 19 55.9

Table 2: Awareness and use of drug-drug
interactions checker

Drug Interaction Checker Aware Use

N (%) N (%)
Medscape 30 (88.2) 26 (76.5)
Drugs.com 21 (61.8) 17 (50.0)
Pharmavista 7 (20.6) 2(5.9)
Stockley print 5(14.7) 2(5.9)
Micromedex 4(11.8) 1(2.9)
Stockley drug interaction softwar 4 (11.8) 3 (8.8)
Lextinteract 4(11.8) 4 (11.8)
Epocrates 3 (8.8) 2(5.9)
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Table 3: Association between awareness of drug-

drug interaction checkers to age and rank

Awareness Awareness x?  [P-value
(Yes) (No)
Percentages are | Percentages are
valued within | valued within
rank and age rank and age
Drugs.com
Age
Less than 35 years 7(63.6%) 3.8(36.4%) FT [1.000
Greater or equal to 35 | 12(66.7%) 6(33.3%)
years
Rank
Registrar 9(64.3%) 4.8(35.7%) FT |1.000
Senior Registrar 12(66.7%) 6(33.5%)
Epocrates
Age
Less than 35years 1(9.1%) 10(9.8%) FT [1.000
Greater than or equal | 2(12.5%) 14(87.5%)
to 35years
Rank
Registrar 1(7.1%) 13(92.9%) FT |1.000
Senior registrar 2(12.5) 14(87.5%)
Lexi-Interact
Age
Less than 35 years 2(15.4%) 11(84.6%) FT [0.583
Greater than or equal | 1(6.7%) 14(93.3%)
to 35years
Rank
Registrar 1(6.7%) 14(13.1%) FT ]0.600
Senior registrar 3(18.8%) 13(81.3%)
Medscape
Age
Less than 35years 11(91.7%) 1(8.3%) FT [1.000
Greater than 35years | 16(88.9.%) 2(11.1%)
Rank
Registrar 13(92.9%) 1(7.1%) FT |1.000
Senior Registrar 17(89.5%) 2(10.5%)
Micromedex
Age
Less than 35years 2(18.2%) 9(81.8%) FT [1.000
Greater than or equal | 2(12.5%) 14(87.5%)
to 35years
Rank
Registrar 2(14.3%) 12(85.7%) FT |1.000
Senior registrar 2(12.5%) 14(87.5%)
Pharmavista
Age
Less than 35years 3(25.0%) 9(75%) FT |1.000
Greater or equal to 3(20.0%) 12(80.0%)
35years
Rank
Registrar 2(14.3%) 12(85.5%) FT ]0.399
Senior Registrar 5(31.5%) 11(68.8%)
Stockley Print
Age
Less than 35years 1(8.3%) 11(91.7%) FT 10.613
Greater than 35years | 3(18.8%) 13(81.3%)
Rank
Registrar 1(7.1%) 13(92.9%) FT ]0.344
Senior registrar 4(23.5%) 13(76.5%)
Stockley Software
Age
Less than 35years 1(8.3%) (11)91.7% FT [1.000
Greater than 35years | 2(12.5%) 14(87.5%) FT [1.000
Rank
Registrar 1(7.1%) 1(92.9.4%) 0.378
Senior registrar 3(17.6%) 14(82.4%)

Results

Socio-demographic characteristics

A total of 34 resident physicians in the internal
medicine department participated in the study. The
median age was 35 (range 27-50) and the majority
25 (73.5%) were aged between the ages of 31-40,
Eighteen (52.9%) were male. This is shown in detail
inTable 1.

Awareness and use of drug-drug interactions
checker

Regarding the awareness of medical residents on
drug-drug interactions software, 30 (82.2%) were
aware of Medscape. 21 (61.8%) were also aware of
drugs.com. Few doctors 3 (8.8%) were aware of
Epocrates. Medscape was most used by 26 (76.5%)
while Micromedex was least used by one (2.9)
medical resident (Table 2).

Regarding the use of drug-drug interaction
checkers, 26 (76.5%) residents used Medscape
followed by 17 (50%) who said to have used
drugs.com. The lowest interaction checker used was
Micromedex with 1 (2.9%) respondent. A
respondent found Medscape and drugs.com easy to
use while Pharmavista was not easily assessable.
Also, drugs.com was not inclusive of some
medications. Another respondent found Medscape
to be internet-dependent. However, a respondent
found drugs.com and Medscape easy to use and
enlightening. A resident found Lexi-interact to be
clear and concise. Table 3 showed that there was no
statistical significance between the awareness of
drug-drug interaction checkers to age and rank of
internal medicine residents in the University of
Benin Teaching Hospital.

Discussion

Our study on awareness of resident doctors and use
of drug interaction checkers was high for Medscape
{30 (82.2%)} and low for Epocrates {3 (8.8%)}.
Regarding the use of drug-drug interaction
checkers, 26 (76.5%) residents used Medscape
followed by 17 (50%) recorded to have used
drugs.com. The lowest interaction checker used was
Micromedex 1(2.9%). A respondent found
Medscape and drugs.com easy to use while
Pharmavista was not easily assessable. Ease of use
and accessibility appeared to be key issues
encouraging the use of the interaction checkers.
This study also showed that there was no statistical
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significance between the awareness of drug-drug
interaction checkers and to age and rank of medical
residents which include registrars and senior
registrars. A study on the knowledge and attitude of
community pharmacists showed, most got their
sources of drug interactions from online
applications such as Medscape, drugs.com, e-
Library platform, Micromedex, and Google while
others consulted their colleagues, or books or by a
phone call to a drug representative’ In Iran, sources
of drug-drug interaction information among
physicians revealed that 42.7% assessed a
book,33.5% used software on mobile or tablet while
15.3% used internet sources." Yuan et al in a study
showed that the use of package inserts was 92.6%
while the less frequently used tools were internet or
mobile Apps (68.6%), textbooks (60.5%), and other
sources were consultations with physicians and
pharmacists." A United States study revealed that
prescribers used personal digital assistants (PDA)
(25.9%) while the use of printed materials was
24.1%. Approximately 14.2% of prescribers used
both package inserts and pharmacists as their
sources.” In another study among health workers in
a Malaysian general hospital, it was observed that
most of the respondents used computerized
interaction checkers (76.4%), and had many
educational programs on drug interactions
(75.5%)." Research in China showed that the most
popular information source utilized by doctors to
assess PDDIs was the package insert, which is a
significant risk factor for the inaccurate use of
medication. Electronic databases or computerized
systems are scarce in China; it would be challenging
for doctors to be up to date with recent evidence due
to their hectic schedules and they may not be able to
check package inserts for every suspected drug
interaction, which poses serious harm to patient
safety. Consequently, readily available scientific
resources should be accessible to doctors to increase
drug safety. Even with the aid of automated PDDI
detection devices, prevention of DDIs is extremely
challenging, especially as multiple medicines are
prescribed to patients routinely."

A study of a group of 119 resident doctors in UBTH
found the monthly index of medical specialties as
the most frequently used source of drug information
and drug-drug interactions was about 85% of the
information sought.” Another study by Olowofela et

al'* found that among 198 residents, the preferred
site for searching for drug-drug interaction was in
the following order: Google, Medscape, and
Wikipedia."

Computerized physician order entry systems make
available process development, improved order
clarity and correctness, and integration of clinical
decision support assistance with order entry, time
management for doctors, nurses, and pharmacists,
drug allergy checks, and detection of drug
interactions and improper dosages.” Alert systems
that are more well-liked are those that offer both
high-quality information and user-friendly message
design, including in-depth guidance.” Novice
prescribers could be hesitant to alter existing
prescription orders, especially in the lack of
suggestions for alternative medications while senior
clinicians can disagree with the clinical importance
of the reported drug-drug interactions because
patient factors and circumstances were not taken
into account by the drug-drug interaction checker, '
Morrell et al found drug-drug interactions reports
were sent to prescribers using an automated
computer service. Due to their inexperience, the
authors claimed that medical students and interns
could benefit the most from the service.” To
increase patient safety, many computerized
physician order entry systems have integrated drug
safety alerts. However, overriding drug safety
alarms has received scant attention from
researchers."”

Limitation: This study was carried out in the internal
medicine unit of the University of Benin Teaching
Hospital, Benin City and this limited the sample
size.

Conclusion

This study highlights the utility of interaction
checkers in detecting potential drug-drug
interactions suggesting a significant clinical
application in preventing harm.

Nevertheless, there is adequate awareness and use
of Medscape amongst clinicians but low awareness
for Epocrates and poor use of Micromedex

Ethics approval and consent to participate: The
University of Benin Teaching Hospital Research
Ethical Committee gave its approval to the study.
ADM/E 22/A/VOL VII/14830945, is the protocol
number, and consent was obtained from physicians.
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