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ABSTRACT

Background: Off label and unlicensed prescribing is a global dilemma. The study was designed to investigate the
prevalence and predictors of off label and unlicensed prescriptions in pediatric medical wards of Peshawar.
Materials & Methods: A prospective, cross-sectional survey was performed over a year in the pediatric medical
units of four tertiary care hospitals in Peshawar. Drug profiles of 1375 patients were evaluated by Micromedex.
Results: A total of 100 different drugs were prescribed 5708 times to patients admitted in pediatric medical
wards, of which 34.34% prescriptions were unlicensed and 52.99% prescriptions were off labelled. Regression
analysis revealed that patients prescribed with =5 drugs (OR 0.113; CI 0.041-0.312) had 89% higher odds of
receiving unlicensed medications as compared to children receiving <5 medications, while patients with a
hospital stay of duration >4 days (OR 0.423; CI 0.238-0.752) had 58% higher odds of receiving unlicensed drugs.
Conclusion: Considerably high prevalence of unlicensed and off label drug prescribing was observed in the
medical wards of pediatric department. There is need of improved prescribing strategies to reduce unlicensed
and off label prescriptions to ensure better health care of children.
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Introduction This lack of information about pediatric
pharmacotherapy often leads to unlicensed and off
label drug use, resulting in increased risk of adverse
outcomes.? Unlicensed drug use refer to medications
which do not have product license or market
authorization for use in pediatrics while Off label drug
use is the utilization of medications for the purposes
other than provided on product license.* Drugs are
often licensed with little consideration of pediatric
population. The product license contains statements
such as “no evidence for use in children” or “not
recommended for use in children”. This usually
reflects the absence of pediatric drug data rather than
a specific reason for the drug not to be used. Several
studies have been carried out in United States and
Europe to assess the prevalence of unlicensed and off
label prescriptions.> ¢ High prevalence of infectious

Pediatric pharmacotherapy focuses on the safe and
effective treatment of neonates, infants, children, and
adolescents. In this population, the challenges
encountered by healthcare professionals are unique as
compared to adults due to varying absorption,
distribution, metabolism and elimination, affecting the
drug efficacy and safety.! There are several reasons
affecting the pediatric drug development e.g. lack of
controlled clinical trials, low financial assistance by
government especially in middle income countries and
lacking interest of pharmaceutical industries (due to
less profit margin and difficulty in the development of
pediatric formulations).?

Pediatric drug evaluation studies have been neglected
in the past, resulting in inadequate information
regarding their safety and efficacy.

diseases in children have been reported globally
including Pakistan.” 8 ° Due to high burden of
infectious diseases, there is inappropriate and
excessive use of antibiotics among hospitalized
children, resulting in the development of resistant
pathogens and enormous costs in health care system.0
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Though pediatric medical wards are the settings with
highest number of cases, limited data is available
worldwide to evaluate this vulnerable population. In
most of the published studies, different settings and
methods are used for data collection and analysis,
which makes the inter-comparison hard.

So far very few studies have been conducted on this
serious issue of pediatric pharmacotherapy. The
objective of this study was to determine the prevalence
and predictors of off label and unlicensed drug
prescriptions in pediatric medical units of tertiary care
hospitals of district Peshawar, Pakistan.

Materials & Methods

A cross-sectional survey was performed from May,
2017 to April, 2018 in pediatric medical wards of four
tertiary care hospitals. Of these, three were
government hospitals ie. Hayatabad Medical
Complex (HMC), Khyber Teaching Hospital (KTH)
and Lady Reading Hospital (LRH) while one was a
private hospital ie. Northwest General Hospital
(NWGH). These hospitals served the rural, urban and
sub-urban areas of Khyber Pakhtunkhwa, Pakistan.
Stratified sampling technique was used to collect data.
Sample size was calculated by WHO formula for
known populations'? and found to be 355 for HMC,
370 for KTH, 380 for LRH and 270 for NWGH.
Inclusion criteria was set as children admitted to the
pediatric medical wards while topical preparations, IV
stock solutions and oxygen therapy were excluded
during evaluation. The government hospitals were
lacking electronic health record (EHR) system so the
data was collected manually from patient charts. Data
was collected after obtaining consent from all hospitals
and ethical principles under the ICH-GCP (Good
Clinical Practice) guidelines were followed.!2 Protected
Health Information (PHI) of patients were coded and
stored. Predesigned proforma was used to record the
primary information i.e. patient identification number,
name, age, gender, diagnosis, number of prescribed
drugs, date of hospital admission and discharge,
detailed information regarding drugs administered,
their route of administration, dose and frequency.
Data was evaluated by Micromedex® (Watson health,
IBM Corporation). The license status of the drug and
off-label category was evaluated based on the
information provided by Micromedex®. Using this
information, drugs were classified as licensed or
unlicensed; while off label categories included age,
dose, indication and administration. Drugs were
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classified according to Anatomical
Chemical (ATC) classification system.!3
Statistical analysis was done using SPSS version 20.
Variables like gender, age groups, duration of hospital
stay, number of prescribed drugs, unlicensed and off-
label drugs were expressed in frequencies. Chi square
test was applied to assess the association between
unlicensed and off label drug use with different
hospitals and age groups. Univariate and multivariate
logistic regression were used to determine odds ratio
with 95% confidence interval for predictors of off-label
and unlicensed drug wuse. Only the significant
predictors of univariate model were included for
multivariate analysis. Gender, age, duration of
hospital stay and number of prescribed drugs were
considered as independent variables in the model. Age
was stratified using the WHO classification,'* while
medians were used to stratify number of prescribed
drugs and hospital stay.

Therapeutic

Results
From the cohort of patients admitted to pediatric
medical wards of all the four hospitals, a

representative sample of 1375 patients were analyzed,
where male population (65.38%) was predominantly
higher than female (34.62%). Mean age of the patients
was 37.46 * 45.22 months, and infant was the most
prevalent age group. Maximum number of patients
received 1 to 3 drugs (48.87%), followed by 4 to 6
drugs (39.64%) and 7 to 9 drugs (11.49%). Mean
number of prescribed drugs per patient was 3.93 *
1.85. Of the 1375 patients, 1213 (88.22%) had a hospital
stay of 1 to 5 days with mean stay 3.42 * 2.18 days.
Demographics of pediatric patients are shown in
Table-1.

ICD 10 disease classification system was used to
categorize diagnosis. The leading causes for hospital
admission in medical wards were Acute diarrhea
(10.04%), Meningitis (8.58%), Measles (7.64%),
Pneumonia (7.20%), Lower respiratory tract infections
(6.47%), Acute bronchiolitis (5.45%), Pyrexia of
unknown origin (4.07%), Malaria (3.56%), Asthma
(3.42%) and Enteric fever (3.20%).

Therapeutic categories and prescribed drugs
Anti-infective agents for systemic use [2885 times
(50.54%)] and respiratory system [783 times (13.72%)]
were the most common drug categories. A total of 100
drugs were prescribed 5708 times to pediatric patients.
Frequently prescribed off label drugs and categories
are shown in Figure 1.
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Table 1. General Characteristics of Patients in Pediatric Medical Wards

Frequency

Frequency

Frequency

Frequency

Variables | "o \'ynic | (6)KTH | (%) LRH | (%) NwGH | 1°%l
GENDER
Male 220 (16.65) | 248 (18.04) | 235(17.09) | 187 (13.6) | 899 (65.38)
Female | 126(9.16) | 122(887) | 145(1055 | 83 (6.04) 476 (34.62)
AGE GROUPS (MONTHS)

<3 203 (1476) | 190 (13.82) | 199 (1447) | 150 (1091) | 742 (53.96)
24-143 133 (9.67) | 170 (12.36) | 151(10.98) | 107 (7.78) 561 (40.8)
>144 19 (1.38) 10 (0.73) 30 (2.18) 13 (0.95) 72 (5.24)

NO OF PRESCRIBED DRUGS

13 162 (11.78) | 193 (1404) | 216(1571) | 101 (735) | 672 (48.87)

46 143 (104) | 137(9.96) | 142(1033) | 123(895) | 545 (39.64)
>7 50 (3.64) 10 (2.91) 22 (1.6) 16 (3.35) 158 (11.49)

HOSPITAL STAY (DAYS)

15 320 (23.27) | 323 (2349) | 331(2407) | 239(17.38) | 1213 (88.22)
6-10 30 (2.18) 15 (3.27) 15 (3.27) 29 (2.11) 149 (10.84)
11 5 (0.36) 2(0.15) 4(029) 2(0.15) 13 (0.95)

PATIENTS RECEIVED AT LEAST ONE UNLICENSED DRUG

Y 318 (23.13) | 351 (2553) | 362(2633) | 261(18.98) | 1292 (93.96)

N 37 (2.69) 19 (1.38) 18 (1.31) 9.(0.65) 83 (6.04)
PATIENTS RECEIVED AT LEAST ONE OFF LABEL DRUG

Y 318 (23.13) | 329 (23.93) | 354 (25.75) | 240(17.45) | 1241 (90.25)

N 37 (2.69) 41 (2.98) 26 (1.89) 30 (2.18) 134 (9.75)

FDA licensed and off label drugs

Of the total prescriptions, 34.34% were categorized as
unlicensed and 52.99% were off labelled. An
overwhelming 93.96% patients (n=1292) received at
least one unlicensed drug and 90.25% of the patients
(n=1241) received at least one off label drug as shown
in Table-1. The frequency of patients receiving at least
one unlicensed drug was lower in HMC (89.51%) as
compared to other three hospitals i.e. 94.86% in KTH,
95.26% in LRH and 96.67% in NWGH. Patients
admitted to pediatric ward of LRH (93.15%) were
exposed at higher frequency of off label drugs.

Dose was the frequent (35.7%) category for off label
prescriptions followed by age (19.4%) and indication
(18.28%). Salbutamol, paracetamol and ceftriaxone
were the most common drugs prescribed in the wards
and contributed the most to off label categories. Dose
was also a common reason for off label drug use in all
age groups among all hospitals as displayed in
Figures 2 and 3.

Association of off label drug use with hospitals and
age groups

No significant difference was observed between off
label drug use and type of hospital (p<0.161).
However, drugs prescribed as off label were
significantly associated with age groups (p<0.0001)

and were frequently found in infants (93.12%, 691/742
patients) and adolescents (91.67%, 66/72 patients).
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Association of unlicensed drug use with hospitals
and age groups

Statistically significant association was observed
between unlicensed drug use and type of hospital
(p<0.001). Unlicensed drug prescriptions were
observed in all hospitals with HMC reported a slightly
lower frequency (90%) as compared to KTH (94%),
LRH (95%) and NWGH (96%). Also a significant
association was observed between unlicensed use of
drugs and age groups (p<0.002). Patients of age less
than 2 years were highly exposed to unlicensed
prescriptions as compared to those with age 2-12 years
and >12 years.

Table 2. Predictors of Off Label and Unlicensed Drug Use in Pediatric Medical Wards

OFF LABEL DRUG USE
Variables Univariate Multivariate
OR (CI) | P-value OR (CI) | P-value
GENDER
Male 1.099 (0.759-1.592) | 0.618
Female Reference
AGE GROUPS
Infants 1.232 (0.509-2.978) 0.644
Children 0.571 (0.239-1.363 0.207
Adolescent Reference
NO OF PRESCRIBED DRUGS
<5 0.170 (0.091-0.318) | <0.001*** | 0.186 (0.099-0.350) | < 0.007***
>5 Reference Reference
HOSPITAL STAY (DAYS)
<4 0.464 (0.306-0.705) < 0.001*** | 0.557 (0.365-0.852) | 0.007**
>4 Reference Reference
UNLICENSED DRUG USE
Variables Univariate Multivariate
OR (CI) | P-value OR (CI) | P-value
GENDER
Male 0.905 (0.564-1.453) | 0.680
Female Reference
AGE GROUPS
Infants 1.396 (0.478-4.080) 0.542
Children 0.615 (0.215-1.757) 0.364
Adolescent Reference
NO OF PRESCRIBED DRUGS
<5 0.100 (0.036-0.274) | <0.001*** | 0.113 (0.041-0.312) | < 0.007***
>5 Reference Reference
HOSPITAL STAY (DAYS)
<4 0.345 (0.195-0.610) | <0.001*** | 0.423 (0.238-0.752) | 0.003**
>4 Reference Reference

*significant at p <0.1 **significant at p < 0.05 ***significant at p < 0.01
OR= Odds Ratio, CI= Confidence interval
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Predictors of off label and unlicensed drug use
Univariate and multivariate regression analysis
showed that patients receiving less than 5 drugs were
significantly less likely to receive off label and
unlicensed drugs as compared to patients receiving 5
or more drugs. Similarly, patients staying at hospital
for less than 4 days were less likely to receive off label
and unlicensed drugs as compared to patients staying
at hospital for 4 or more days as shown in Table-2.

Discussion

Worldwide the prevalence of unlicensed and off label
use of drugs is high, describing the fact that pediatric
prescribing is based on necessity without ensuring
safety, efficacy, and quality. This study was an attempt
to show that similar problem exist in pediatric medical
wards of Pakistan. The study revealed higher
prevalence (34.34%) of unlicensed pediatric drug
prescriptions as compared to developed countries e.g
83% in Canada.>® In this study, a significant
difference was observed in the number of unlicensed
prescriptions practiced in different hospitals, possibly
due to difference in the prescribing practices in
medical wards of these settings. Difference in flow of
patients in medical units could be another reason.

The frequency of off label drug use was reported 23-
47% in a review published in Canada, closely
resembling our findings (52.99%).1® In contrast,
another Canadian study reported the use of off label
drugs at the rate of 38.2%, quite lesser than our
results.’> Thus, the prevalence of off label drug
prescription varies. Probable reasons include non-
availability of effective licensed regimens for a specific
disease, treatment failure of standard regimen, lack of
alternate therapies or clinical trials in pediatric age
groups.!” 18 In this study, infant age group was highly
exposed to off label prescriptions contrary to
Ethiopian study reporting off-label prescribing more
in children age group.’® Moreover, higher ratio of
unlicensed/off label drug prescribing is due to non-
availability of data about specific dosing and dosage
forms in pediatric age groups in National Essential
Drug List (NEDL) of Pakistan.?0 Dosage was the most
common (35.7%) off label category followed by age
(19.4%) and indication (18.28%) unlike an Indonesian
study reporting age (53.2%) as the most common off
label category.!

In this study, anti-infective agent was frequently
(50.3%) observed therapeutic drug category with
ceftriaxone (11.83%), cefotaxime (6.08%), ampicillin
(4.99%) and metronidazole (2.70%) as highly
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prescribed antibiotics. High prevalence of infectious
diseases in children could be the reason for this
frequent prescription of anti-infective agents. But
recently published research on off label drug use in
nephrotic syndrome demonstrated cardiovascular
drugs as the most common drug category.?! Inhaled
salbutamol was the most common off label prescribed
drug followed by paracetamol, resembling the results
of study by Schmiedl et al.??> Another study conducted
at primary care setup also revealed paracetamol to be
frequently prescribed off label drug.??> Reason for this
high prevalence could be the wide use of paracetamol
in pediatric wards due to its high efficacy.?* This study
identified the number of medications prescribed as a
significant predictor for use of off label and unlicensed
prescriptions. Gender and age groups have no
significant relationship with off label and unlicensed
drug use. Our findings were in accordance with the
reports published in Brazil and India.? 2

Off label and unlicensed drug use should not be
ignored or simply accepted as a part of routine
prescribing practice. Lack of clinical drug trials in
pediatrics is often used to justify this inappropriate
usage of drugs.> ¢ Efforts are required to overcome this
dilemma by encouraging pharmaceutical companies
and researchers to assess more medicines to get
adequate data on their quality, safety and efficacy in
children.?” Like US and Europe, Pakistan should also
incorporate pediatric prescribing drug licensing
system into health regulatory body. Current study will
help the regulators in formulating steps to improve
the prescribing pattern in this vulnerable population.
Some of the limitations of this study include
consideration of only tertiary care and inpatient
settings. Therefore, outcomes need to be generalized
in population with caution. Moreover, many drugs
such as anticancer and immunosuppressive agents are
frequently used in pediatrics and need to be included
in further studies. Therefore, similar studies are
suggested to expand to primary health care and
outpatient settings to validate the data.

Conclusion

The study reports high prevalence of unlicensed and
off label drug prescribing practices in pediatrics.
Clinical drug trials should be performed both in adults
and children to maintain the standards of drug safety
and efficacy. Drug prescribing policies and revised
clinical protocols should be adopted to improve the
pediatric pharmacotherapy.
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