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ABSTRACT

Background: Dengue fever is a mosquito borne viral infection which has become
a global health hazard, especially in tropical and subtropical areas. Children have
higher risk of developing severe forms of dengue fever, however, studies show
that paediatric complications/fatalities from dengue fever are potentially
avoidable by proper management. Data about drug usage patterns for dengue are
particularly lacking, especially in the paediatric age group, therefore this study
will help facilitate the rational use of drugs and aid in establishing a more specific
management for dengue fever. The objective of the present study was to identify
the prescribing pattern of dengue fever in paediatric inpatients admitted to
RajaRajeswari Medical College and Hospital and assess according to the WHO
core prescribing indicators

Methods: This prospective observational study took place from March 2017 to
September 2017 in the paediatric general wards. Data was collected from case
files of NS1 positive patients of both genders between 1-18years. Data was
analysed using descriptive statistics and expressed as percentages, means and
standard deviations. The prescription pattern was analysed using the prescribing
indicators mentioned in the World Health Organization core drug use indicators.
Results: Total of 300 drugs were prescribed for 110 prescriptions that were
analysed excluding IV fluids and blood products. Mean number of drugs
prescribed was 2.7+0.8. Drugs prescribed by a generic name was 7.33%. Patients
prescribed an antibiotic was 12.73%. Patients prescribed with an injection was
62.72% Majority of drugs prescribed in this study come from essential medicines
list created by regulatory bodies. Intravenous fluids were administered to all
patients with majority receiving normal saline (60.9%).

Conclusions: Mainstay of treatment of dengue fever for paediatric patients is
symptomatic along with focus on fluid management. Majority of drugs prescribed
are from essential medicines lists formed by regulatory bodies. With dengue
infections being a worldwide health hazard, more studies are needed to facilitate
rational use of drugs in this disease.
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INTRODUCTION

Dengue fever (DF) is a mosquito transmitted viral
infection that has become a worldwide health hazard,
especially in tropical and subtropical countries.?
According to the World Health Organization (WHO), the
recent estimate indicates 390 million dengue infections
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occurring each year. India is one of the South-East Asian
countries repeatedly reporting incidences of DF.2 In India,
DF has been an endemic for over two centuries, especially
in the states of Delhi, Rajasthan, Haryana, Punjab,
Maharashtra, Karnataka, Tamil Nadu and Pondicherry.*®
In Karnataka the Directorate of National Vector Borne
Disease Control Programme has reported 4,186 cases till
July 301, 2017.
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Dengue viruses are arboviruses belonging to the
Flaviviridae family which are transmitted by the Aedes
mosquito.? There are four distinct serotypes which include
DENV-1, DENV-2, DENV-3, and DENV-4.2 All four
serotypes can produce the full spectrum of the disease. The
various presentations may be of a subclinical infection,
dengue fever (DF) which is a mild self-limiting disease, or
a severe disease with fatal complications known as dengue
hemorrhagic fever/dengue shock syndrome (DHF/DSS).5
Patients present with varied symptomatology including
onset of high fever with chills, severe retro-orbital
headache, myalgia, arthralgia, rashes, loss of appetite,
nausea and vomiting.*

In South East Asian countries like India, DF is a major
health problem affecting the paediatric age group.” This is
due to rapid urbanization with unplanned construction
activities and poor sanitation which contributes to fertile
breeding grounds for mosquitoes.® Children are at a higher
risk of developing severe forms of DF. Epidemiological
studies conducted in India show severe dengue to be
predominantly seen in children. Other studies have shown
that paediatric deaths due to complications of dengue are
potentially avoidable by proper management.®

There is no specific treatment or antiviral therapy for
dengue infections and WHO states that the management of
dengue should be symptomatic and supportive.® The
mainstay of therapy is focussed on fluid management in
order to avoid dehydration and its complications. Other
symptoms are managed as needed.'® Blood products may
be needed in patients having a serum platelet level
<20,000/ul with profuse bleeding complications however,
the benefits of transfusing are controversial among
attending physicians.*

Studies on prescription patterns aids in the rational use of
drugs in various populations.® Assessment of drug usage
patterns using the WHO core drug use indicators is very
much needed in order to promote rational drug use,
especially in developing countries.*? Data about the drug
usage patterns in DF are particularly lacking, especially in
the paediatric age group.® Hence this study was undertaken
with the aim of identifying the pattern of drugs prescribed
in the management of dengue fever in paediatric in-
patients of RajaRajeswari Medical College and Hospital
(RRMCH) and assess according to the WHO core drug use
indicators to further facilitate the rational use of drugs used
and establish a more specific treatment for dengue fever.

METHODS

This study is a prospective observational study which was
carried out among the in-patients admitted to the paediatric
general wards of RRMCH, a tertiary care hospital in
Bangalore, Karnataka, India. Approval from the
institutional ethics committee was obtained prior to
commencement. The study period was for a duration of 6
months from 1%t March 2017 to 30" September 2017 in
which data was collected from the case files of patients

admitted during that time. The cases which were included
in this study were both male and female patients who were
between the ages of 1-18years having a confirmed NS1
positive status. Informed consent was also taken by the
patient or parent/guardian. The cases that were excluded
from this study were patients who had a suspected
diagnosis of dengue fever but was determined to have an
NS1 negative status or those patients who were having any
comorbidities like asthma, diabetes, genetic disorders,
haematological disorders or any co-infections.

The data obtained was collected according to a standard
proforma which included demographic details (name,
hospital in-patient number, age, sex and duration of
hospital stay) and drug details (drug name, generic or
brand name, dose, duration, frequency and route of
administration). The type of IV fluid given and
administration of platelet transfusions were also noted in
the proforma. All the data was entered into MS Excel and
was analysed as per the WHO core drug use indicators
using descriptive statistics expressed as percentages, mean
and standard deviation (SD).

There are 5 core drug use indicators which are: the average
number of drugs per prescription, the percentage of drugs
prescribed by a generic name, the percentage of encounters
with an antibiotic prescribed, the percentage of encounters
prescribed with an injectable drug and the percentage of
drugs prescribed from an essential medicines list. In this
study, two lists were taken into consideration: the WHO
20" Essential Medicines List 2017 and the National List of
Essential Medicines of India 2015. 1V fluids and platelet
transfusions were analysed separately.

RESULTS

A total of 300 drugs were prescribed from the 110
prescriptions that were included in this study during the
study period. All the cases included had a confirmed
diagnosis of DF with a positive NS1 status. The age range
included cases from 1 to 18years (Figure 1). The majority
of cases were from the 6-10years (33.6%) and 11-15 years
(33.6%) age group. A female predominance was seen with
55.5% females and 44.5% males (Figure 2). The mean age
was comparable in both genders (Table 1).

1-5 YEARS 6 -10 11 - 15 > 15
YEARS YEARS YEARS

Figure 1: Age distribution of study population.
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Table 1: Demographic parameters.

Demographic data Values

Age

1 -5 years 19/110 (17.3%)
6 - 10 years 37 /110 (33.6%)
11- 15 years 37 /110 (33.6%)
>15 years 17 /110 (15.5%)
Sex

Male 49 /110 (44.5%)
Female 61 /110 (55.5%)
Other parameters

NS1 positive 100%

Mean age in males 10.5+4.2

Mean age in females 10.3+4.3

Mean duration of stay 4.2+1.2

Treatment administered were antipyretics (90%), antiulcer
agents (88.18%), antiemetics (70%), antibiotics (12.73%)
and miscellaneous drugs (11.82%) (Table 2, Figure 3) All
patients received IV fluids with majority receiving normal
saline (60.9%) compared to Ringer’s lactate (39.1%).
(Figure 4) The antipyretic administered was paracetamol
(33%). Antiulcer agents prescribed included pantoprazole
(22.3%) mostly and lansoprazole (10.3%). Ondansetron
(25.3%) was the antiemetic given. Patients given
antibiotics included doxycycline (1%), ceftriaxone (1.7%),
amoxicillin-clavulanate  (1%) or amikacin  (1%).
Miscellaneous drugs which were administered to few
patients included zinc, vitamin ¢, mefenamic acid, lactic
acid bacillus, etc. Of the 110 patients, 4 (3.6%) were
administered platelet transfusion.

m Female

Female

55.5%
u Male

Figure 2: Gender distribution of study population.

Table 2: Frequency and percentage of cases with the
prescribed class of drugs.

Class of drugs Percentage
IV Fluids 110/110 100%
Antipyretics 99/110 90%
Antiulcer 97/110 88.18%
Antiemetic 77/110 70%
Antibiotic 14/110 12.73%
Miscellaneous 13/110 11.82%
Platelet transfusion  4/110 3.6%

Antibiotics

4.79% = Antipyretic

Antiulcer

= Antiemetic

Antiulcer
32.3%

= Antibiotic

= Miscellaneous

Figure 3: Percentages of drug class prescribed from
total number of drugs.

/’

Ringer's
Lactate

39.1% Normal ENS mRL

Saline
60.9%

Figure 4: Percentage of IV fluids used.

Table 3: Number of cases with the prescribed number

of drugs.
1 2
2 43
3 54
4 6
5 4
6 1
Total 110
Mean+SD 2.7+0.8

As per the analysis according to the WHO core drug use
indicators, the following results were obtained. The
majority of patients were prescribed a total of 3 drugs and
the average number of drugs prescribed was 2.7+0.8.
(Table 3). The percentage of drugs that were prescribed by
a generic name was 7.33%. The percentage of encounters
which had an antibiotic prescribed was 12.73%. The
percentage of encounters which had a drug prescribed by
the parenteral route was 62.72%. Lastly, with regards to
drugs prescribed from an essential medicines list, we took
two lists into consideration. Of the 300 drugs prescribed,
200 (66.7%) were on the 20" essential medicines list 2017
by WHO and 265 (88.3%) were on the national list of
essential medicines 2015 (Table 4).
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Table 4: WHO core drug use indicators.

Average number of drugs per encounter 2.7+0.8

Indicator Percentage No. / Total

Percentage of drugs prescribed by generic name 7.33% 22 [ 300

Percentage of cases with an antibiotic 12.73% 14 / 110

Percentage of cases with an injection 62.72% 69 / 110

Percentage of drugs from essential medicines list WHO™ 66.7% 200 / 300
NLEM*  88.3% 265 / 300

DISCUSSION

In this study, the majority of patients were between the ages
of 6-15years and a female predominance of 55.5% was
seen. These findings are comparable to a similar study
completed by Rani UD et al, in Karnataka, India where
majority of cases were in the 6-10years age group and a
female predominance of 51.5% was also seen.®

When it comes to DF management, WHO states that there
is no specific treatment and that supportive measures in
maintaining body fluid volume is critical. Intravenous
rehydration is the initial therapy for DF which can reduce
case fatality to less than 1% of severe cases.® In this study,
all cases received IV Fluids and the commonly preferred
IVF was normal saline. In the study by Rani DU et al,
majority of their cases received ¥2 DNS (60.3%) and in a
similar study done by Ghazala D et al, majority received
Ringer’s lactate (41.8%). When choosing an I\VF, the most
commonly used is normal saline with Ringer’s lactate
being a preferable alternative.'® Symptomatic management
was administered with majority of patients receiving
antipyretics (90%), antiulcer agents (88.18%) and
antiemetics (70%). This was similar to the findings of
another study where 100% cases received antipyretics,
94.1% received antiulcer agents and 79.4% received
antiemetics.®

WHO developed core drug use indicators with an aim to
evaluate the medicines provided to a population.’? These
indicators measure the performance of health care
providers related to the appropriate use of drugs.’

The average number of drugs per prescription

In this study, the average number of drugs per prescription
was 2.7+0.8 compared to another similar study which was
3.8+1.1.° This indicator helps in determining poly-
medication which is a major factor contributing to adverse
drug reactions, drug-drug interactions, non-compliance
and increased cost for patients. WHO recommends the
average number to be less than 21217

Percentage of drugs prescribed by a generic name

In this study, the percentage of drugs prescribed by a
generic name was 7.33% which was similar to the study
done by Rani UD et al. Generic drug prescriptions should
be increased as it makes it easier for prescribers, dispensers
and patients to identify drugs. It also controls drug costs in
health service.?

Percentage of encounters with an antibiotic prescribed

Many antibiotics are unnecessarily prescribed for viral
infections which contributes to bacterial dissemination and
resistance.'>® In this study, 12.73% of cases received
antibiotics. In the study done by Rani UD et al, 48.5%
received antibiotics. The percentage is quite lower in this
study and may be due to a strict antibiotic policy which is
followed at RRMCH.

Percentage of encounters prescribed with injectable
drugs

About 62% of cases were administered drugs through the
parenteral route in this study. WHO recommends lesser use
of injections since it helps in reducing cost of treatment
however the parenteral route of administration is justified
in dengue patient due to the presence of gastrointestinal
disturbances like nausea and vomiting.®

Percentage of drugs prescribed from an essential
medicines list

By prescribing from the essential medicines list formulated
by regulatory bodies, it guarantees the easy availability of
treatment for principal diseases of a specific population at
all times.?? In this study, 66.7% of drugs were from the
WHO 20™ Essential Medicines List 2017 and 88.3% were
from National List of Essential Medicines of India 2015.

CONCLUSION

Drug utilization studies help in establishing proper
treatment protocols for diseases. With the increasing
incidence of DF, the demand for a more specific treatment
protocol is needed. Results from this study show that the
mainstay of treatment for DF in a paediatric population is
with supportive and symptomatic measures in the form of
fluid management, antipyretics, antiulcer agents and
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antiemetics. Also, majority of drugs prescribed are from
essential medicine lists which attributes to the rationality
of drug use and the use of antibiotics was very minimal.
Limitations to this study include a small sample size
achieved during the study period. Cost and adverse drug
reactions were not analysed in this study.
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