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ABSTRACT
Background: The objectives of the study were to assess the outcomes of clinical pharmacist intervention in solving
drug related problems in pediatric patients and to identify the drug related problems in accordance with the causes
observed.
Methods: It was a prospective observational study done over a period of six months (October 2019 to March 2020) at
Apollo children’s hospital in Chennai.
Results: Total of 480 subjects were enrolled into the study, out of which 248 were male children and 232 were female
children. The patients were divided into 4 age groups. In this study 60.41% pediatric patients were prescribed with
less than 5 drugs 290 (60.41%). Drug related problems which were identified during the study was classified
according to Pharmaceutical Care Network Europe (PCNE) and drug-related problem (DRP) classification (v9.00).
The most frequent DRP was drug choice problem 37 (33.33%). The total number of caused drug related problems was
73 and same number of interventions was given by clinical pharmacist. The most frequent cause of drug related
problems was identified as dose selection 31 (42.46%). Outcomes of interventions revealed that 70 (95.89%)
problems were solved overall.
Conclusions: In this study, clinical pharmacist’s level of involvement has shown interesting results. Moreover, they
play an essential role in improving patient safety and outcome, reducing cost and providing quality of care for ill
patients.
Keywords: Drug related problems, Adverse drug reaction, Drug interactions, PCNE classification and pediatric
patients

INTRODUCTION

correct or prevent actual and potential DRPs, such as an
adverse effect or interaction.2

Drug-related problems (DRPs) have been widely defined
as any events or circumstances involving drug treatment
that actually or potentially interfere with a patient
experiencing optimal outcomes of medical care. 1 The
identification, prevention, and solution of DRPs,
sometimes called medicine-related problems, are the
essential attributable of pharmaceutical care. Any care
activity to improve the use of medicines is designed to

DRP is a crucial term which comprises of medication
errors and adverse drug reactions. Medication errors are
very common in hospitals.3 Medication error is further
subdivided into prescribing error, transcription error,
dispensing error and administrative error.4 In whole,
medication errors include wrong medication, wrong dose,
wrong strength, wrong formulation, expired medication. 5
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While adverse drug reaction is defined as unintended
response of drug when use in therapeutic dose. 6
Intervention is defined as a step taken by pharmacist to
optimize the therapeutic management in order to enhance
the quality of patient care. Pharmacist plays a key role in
minimizing DRP through proper use of medicines as
most of the errors occur due to scarcity of drug
information.7
DRPs can be divided into intrinsic and extrinsic toxicity.
Intrinsic toxicity is caused by the blending of the
pharmaceutical, chemical and/or pharmacological
characteristics of the drug itself and the human
biosystem. Intrinsic toxicity is therefore synonymous
with adverse drug reactions.8 A clinical pharmacist can
play a very important role by addressing the whole range
of drug therapy in hospitals and, in general, the clinical
pharmacy services have been reported to improve patient
care by reducing inappropriate prescribing, improve
disease management, diminish adverse drug events,
reduce length of stay, ADRs and mortality and result in
economic benefit.9-13
Pharmaceutical care network Europe classification for
DRPs V9.00
The classification mentioned herewith is for use in
research and serves as an indispensable factor to nature,
prevalence, and incidence of DRPs and also serves as a
process indicator in experimental studies of
Pharmaceutical Care outcomes. In addition, it also helps
health care professionals in documenting DRPinformation in the pharmaceutical care processes. The
word ‘drug’ is used throughout the classification, where
others might use the term ‘medicine’. Similar work in the
field is evident in the hierarchical classification. In
contrast, it differs from existing systems as it separates
the drawbacks from the causes. Quality experts will
recognize that most of the causes are often named
‘medication errors’ by others.
The official pharmaceutical care network Europe
(PCNE)-DRP definition is the basis for the classification
as mentioned below.
3 primary domains for problems have been identified for
the basic classification now, 9 primary domains for
causes and 5 primary domains for Interventions
accordingly. However, on a more detailed level there are
7 grouped sub domains for problems, 43 grouped sub
domains for causes and 17 grouped sub domains for
interventions, and 10 sub domains for intervention
acceptance. Those sub-domains can be seen as
explanatory for the principal domains. In 2003, a scale
has been added to indicate the extension of the problem
that has been solved, containing 4 primary domains and 7
sub domains.
The aim of the study was to assess the outcomes of
clinical pharmacist intervention in solving DRPs in

pediatric patients; to identify the DRPs and their causes,
importance of their interventions in solving DRPs.14
Objectives
The objectives of the study were to assess the outcomes
of clinical pharmacist intervention in solving DRPs in
pediatric patients and to identify the DRPs in accordance
to the causes observed.
METHODS
Study design: Prospective observational study.
Study place: The study was conducted in Apollo
children’s hospital, in patient department, Tamil Nadu,
which is an 80 bedded multispecialty child care hospital
located in urban south India.
Study period: The duration of study was 6 months
(October 2019 to March 2020).
Source of data: Patient data pertaining to study was
obtained from patient case records.
Subject recruitment: The study method involves the
selection of participants based on inclusion and exclusion
criteria.
Inclusion criteria
Subject’s age less than 12 years of both genders and
subject’s legal representatives who had signed the
informed consent form were included.
Exclusion criteria
Subject’s legal representative reluctant in joining the
study were excluded.
Study procedure
The subjects were divided into four different age groups.
A suitably designed data collection form was used to
collect the necessary data including patient’s gender, age
and medication history. DRPs which were identified
during the study were then classified according to PCNE
DRP classification (v9.00).
Statistical method
A simple percentage calculation was conducted in order
to derive conclusion out of the study. Microsoft word
(2010) was used to generate tables, figures etc.
RESULTS
During the study period of 6 months, a total of 480
subjects were reviewed by clinical pharmacists. In our
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total study population 248 (51.66%) cases were of male
population and 232 (48.33%) were female population
(Figure 1).

48.33%

male

51.66%

female

In this study, 60.41% pediatric patients were prescribed
with <5 drugs 290 (60.41%), followed by 6-9 drugs 134
(27.91%) and >9 drugs 56 (11.66%) as shown in
(Table 1).
Out of 480 pediatric patients were reviewed 111 subjects
affected with DRPs. The most DRPs according to PCNE
DRP (v9.00) were drug choice problem 37 (33.33%),
followed by 31 (27.92%) dosing problem, 30 (27.02%)
drug interaction, 7 (6.30%) drug use problem and 6
(5.4%) adverse drug reactions. The interactions section
constitutes mild, moderate as well as severe interactions
(Table 2).
Table 2: DRP on PCNE classification.
DRP

Figure 1: Gender wise distribution.
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A total of 73 causes were identified during the study
period. The most frequent cause of DRPs were identified
as dose selection 31 (42.46%) followed by dispensing 24
(32.87%), drug selection 12 (16.43%), patient related 3
(4.10%), drug use process 2 (2.7%) and drug form 1
(1.36%) is shown (Table 3).

Figure 2: Age wise distribution.
Out of 480 pediatric patients, the maximum number of
patients with age group between 0-3 years are 222
(46.25%); followed by 114 (23.75%) 4-6 years old; 46
(9.58%) 7-9 years old and 98 (20.41%) 10-12 years old
(Figure 2).
Table 1: Number of drugs per prescription.
Number of drugs
prescribed
<5
6-9
>9

Number of
patients
290
134
56

Percentage
(%)
60.41
27.91
11.66

The total numbers of caused DRPs were 73 and similar
numbers of interventions were given by clinical
pharmacist. All the interventions were classified
according to PCNE DRP (v9.00). More interventions
were proposed and resulted in acceptance by prescriber at
drug level 31 (42.46%). 30 (41.09%) of interventions
were provided at prescriber level, followed by 6 (8.21%)
of intervention were provided at patient level and same as
other intervention level (Table 4).
Outcomes of interventions classifies according to PCNE
DRP classification (v9.00) is shown in (Table 5). It
reveals that 70 (95.89%) of problems are totally solved
and problems not solved 3 (4.10%) respectively.

Table 3: Causes of DRP.
S. no.

1

2

Causes of DRP
Drug selection
Inappropriate drug
No indication of drug
Therapeutic duplication
Multiple drugs for indication
Drug form

Number of causes

Inappropriate drug form

1

1
4
6
1

Total

Percentage (%)

12

16.43

1

1.36
Continued.
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S. no.

3

4

5

6

Causes of DRP
Dose selection
High dose
Low dose
Wrong frequency
No therapeutic monitoring
Dose timing instruction use
Pharmacokinetic dose adjustment
Disease dose adjustment
Dispensing
Prescribed drug not available
Wrong strength, dosage advised
Dispensing error
Drug use/ process
Inappropriate dosing interval
Drug underused
Drugs overused
Drug abused
Patient related
Refused dose
Unnecessary use of drugs
Inappropriate storage

Number of causes
8
13
6
0
2
1
1
0
22
2
1
0
1
0
1
2
0

Total

Percentage (%)

31

42.46

24

32.87

2

2.7

3

4.10

Table 4: Clinical pharmacist intervention for DRPs.
S. no.

interventions

1

No intervention
At prescriber level
Prescriber informed only
Prescriber asked for information
Approved by prescriber
Not approved by prescriber
At patient level
Patient counseling
Written information provided only
Referred to prescriber
Spoken to family member
At drug level
Dosage change to
Formulation change to
Instruction for use
Drug stopped
New drug started
Others
Other intervention

2

3

4

5

Number of
interventions
0

0

Percentage
(%)
0

30

41.09

6

8.21

31

42.46

6

8.21

Number of
problems solved

Total

Percentage
(%)

0

0

0

70
0

70
0

95.89
0

3

4.10

0
1
28
1
2
2
0
2
20
3
2
6
0
6

Total

Table 5: Outcomes of interventions.
S. no.

Primary domains

Outcomes

1

Problem status unknown

2
3

Problems solved
Problems partially solved

4

Problems not solved

Outcome interventions not
known
Problem totally solved
Problem partially solved
Not solved lack of cooperation
of patients
Lack of cooperation of
prescriber

2
1
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DISCUSSION

CONCLUSION

Undoubtedly, clinical pharmacy services have made a
positive impact on health care system.15 Clinical
pharmacy activities have been shown to reduce the
incidence of DRPs, hospitalization, hospital readmission
and total cost of drug therapy. This study aims to assess
the outcomes of clinical pharmacist intervention in
solving DRPs in pediatric patients, to identify the DRPs
and their causes, importance of their interventions in
solving DRPs. PCNE DRP classification system (v9.00)
was used in the study to identify various DRPs.

In this study, Clinical pharmacist’s level of involvement
has shown interesting results. We can conclude that
almost 95.89% of interventions by this profession
witnessed an indication of acceptance and recognition as
active members of the healthcare team at Apollo
children’s Hospital. Moreover, clinical pharmacists play
an essential role in improving patient safety and outcome,
reducing cost and providing quality of care for ill patients.

During the study period of 6 months, a total of 480
subjects were reviewed by clinical pharmacist. In our total
study population, 248 (51.66%) cases were male children
and 232 (48.33%) were female children. This could be
due to the fact that more number of male children’s
visited the hospital in that particular period. This result
matched with a study done by Ganachari et al.16 Out of
480 pediatric patients, the maximum number of patient
age group between 0-3 years 222 (46.25%), Followed by
114 (23.75%) were 4-6 years old, 46 (9.58%) were 7-9
years old and 98 (20.41%) were 10-12 years old. The
outcomes from this study though age factor was not
considered with DRPs.

Authors would like to express their immense gratitude
towards Apollo Children’s Hospital to permit and provide
them with all the necessities required throughout the study
period.

Out of 480 patients, total number of 111 DRPs were
identified in this study and the common of the problems
were associated to drug choice problem 37 (33.33%),
followed by 31 (27.92%) dosing problem, 30 (27.02%)
drug interaction, 7 (6.30%) drug use problem and 6
(5.4%) adverse drug reactions. This result did not match
with that of the study done by Muhammad Umair khan et
al.17 Various causes identified in this study the major
causes of these DRPs were dose selection 31 (42.46%)
followed by dispensing 24 (32.87%), drug selection 12
(16.43%), patient related 3 (4.10%), drug use process 2
(2.7%) and drug form 1 (1.36%).
Of the total 73 DRPs identified, interventions were given
for all the patients. More interventions were proposed and
acceptance by prescriber at drug level 31 (42.46%). 30
(41.09%) of interventions were provided at prescriber
level, followed by 6 (8.21%) of intervention were
provided at patient level and same as other intervention
level. The reasons for the increased occurrence of DRPs
could be increased workload of doctors/medicine PGs and
lack of adequate knowledge especially about the newly
marketed drugs, urgency in providing the treatment, and
possible stress on health care professionals. Among the 70
(95.89%) of problems solved and problems not solved 3
(4.10%). This study indicates that clinical pharmacist
intervention is important for solving DRPs in the pediatric
patients. The overall observation made from this study
was that clinical pharmacists have greater responsibility
preventing and/or minimizing DRPs occurring in
hospitals.
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