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ABSTRACT

Background: Sick Newborn Care Unit (SNCU) is meant to reduce the case
fatality among sick newborns. Although it has been shown that patterns of drug
utilization in SNCU are changing dynamically, current data on drug utilization
patterns in SNCU is limited. This study was done to find out drug utilization
pattern in newborn admitted at SNCU.

Methods: This prospective observational drug utilization study was carried out
in SNCU of Government Medical College and Hospital, Haldwani
(Uttrakhand). The pattern of drug use in 206 sick newborn admitted at SNCU
was assessed.

Results: 75.25% sick newborns were in early neonatal period and 63.11% sick
newborns were male. 33.98% sick newborn were preterm and mean+SD of
weight of sick newborn was 2.16+0.6kg. Neonatal sepsis was commonest
reason for admission followed by birth asphyxia . Three or more drugs (average
2.35drug/ Range 3-9 drug) were given to 52.91% new born and two drugs were
given to 40.78% new born. Commonest route of drug administration was
intravenous (97.08%), followed by intramuscular (72.82%), followed by orally
(13.59%) and 11.65% new born received drug by inhalation. Most frequently
used drugs in SNCU were antibiotics (Ampicillin, Gentamicin, Amikacin,
Cefotaxime). Only two adverse drug reactions (mild rash by ampicillin and
fever) were reported during study period. Out of 206 sick newborn, 18.93%
died. Most common causes for death were respiratory distress syndrome
(41.03%) followed by sepsis (23.08%) and hypoxic ischemic encephalopathy
(17.95%).

Conclusions: Antibiotics were of major concern in SNCU. The uncertainty
regarding the choice of antibiotic can be minimized by periodic survey of
etiological agent and their antibiotic susceptibility pattern.
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INTRODUCTION

The first 28 days of life is a vulnerable time for newborns
with an estimated 2.8 million babies dying during the first
month of life worldwide in 2013.! The main causes of
death include direct complications of prematurity (36%),
birth asphyxia (23%), and infections (23%).? Highest risk
of death or serious morbidity occurs among the 10
million born at term with low birth weight (<2500 g) and
the 15 million born preterm (before 37 completed weeks
of gestation) each year.> Many lives could be saved, and
morbidity prevented, through a combined health systems
approach along the continuum of care, with identification
of those at high risk and timely provision of quality
inpatient and supportive care.* Strengthening of existing
facility based systems for the care of wvulnerable
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newborns is the most effective approach for saving
newborn lives and is central to achieving the goals of the
Every Newborn Action Plan (ENAP).> Although a
combination of universal family-community care
interventions has been shown to substantially reduce
neonatal deaths in a developing country, the additional
creation of a modern sick newborn care unit (SNCU) in a
district hospital can additionally reduce neonatal
mortality.® SNCU are meant to reduce the case fatality
among sick newborns, either born within the hospital or
outside including home delivery. It also acts as the
teaching and training hub for imparting the skills of
newborn care.” The use of drugs in newborns admitted to
SNCU is characterized by a great variability in the
management of the most common diseases and is a
widespread phenomenon observed both within and
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between different countries.® Although it has been shown
that patterns of drug utilization in SNCU are changing
dynamically; current data on drug utilization patterns in
SNCU is limited.

METHODS

This prospective observational hospital based drug
utilization study was carried out in sick newborns
admitted in the SNCU of Dr. Susheela Tiwari
Government Medical College and Hospital, Haldwani,
Uttrakhand after approval from Institutional Ethics
Committee. Written informed consent was obtained from
all parents or guardian of the study participants. Data was
collected from clinical notes of study participants from 01
September 2015 to 31 August 2016. All sick newborns of
either sex admitted to SNCU for more than 24 hours were
included in the study. Sick newborns not receiving any
medications and only on fluids or electrolyte solution,
parenteral nutrition, nutritional supplements, blood and
blood products, oxygen, phototherapy, vaccinations or
ophthalmic prophylaxis were not included in study.

Sick newborns that were discharged or died within 24
hours of SNCU admission were also not included in
study. A suitable case record form was designed to
collect the all necessary and relevant information. Case
record form included the demographic details of patients
and information on drug therapy (details of drugs used
including its dose, frequency, route of administration and
duration of treatment). Drugs prescribed was recorded in
detail regarding indication, route of administration, trade
or generic name, dose administered, frequency of
administration, duration of administration and outcome,
Vitals of the sick newborns were recorded wherever
necessary. Information on adverse drug reactions (ADR)
was obtained from the patient case record using ADR
reporting form provided by CDSCO.? Descriptive
statistics using SPS software was employed for analysis
of data.

RESULTS

In present study, pattern of drug use in 206 sick newborn
was assessed. There was a male predominance (63.11%)
in our study. Mode of delivery was caesarian section in
33.98% sick new born. Caesarian Section was more in
female (39.47%) in comparison to male (30.77%), but
difference was statistically insignificant. Place of delivery
was PHC or CHC or Hospital in 94.20 % sick new born.
75.25% sick newborn was admitted in early neonatal
period (0-7 days). Percentage of male sick new born
(76.92%) was more in comparisons to female (72.37%) in
early neonatal period but difference were statistically
insignificant. Mean age of sick newborn was 3.31+4.12
days. Majority of sick newborn were term (66. 02%)
followed by preterm (33.98%).

Percentage of male preterm (34.62%) was more in
comparisons to female preterm (32.90%) but difference

were statistically insignificant. Mean birth weight of sick
newborn was 2.16 +0.6 Kg. 17.48% sick newborn were
very low birth weight, 33.01% were low birth weight, and
49.51 % were having normal weight. Percentage of very
low birth weight male (18.46%) were more in
comparisons to female very low birth weight (15.79%).
Similarly percentage of low birth weight male (33.85%)
were more in comparisons to female very low birth
weight (31.85%). However these differences were
statistically insignificant.
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Figure 1: Distribution of sick newborn in SNCU
according to cause of admission (percentages).

Birth asphyxia (44.17%) was most common observed
reason for admission to SNCU (Figure 1). Neonatal
sepsis (43.69%) was second most reason followed by
hypoxic ischeamic encephalopathy (08.74 %), neonatal
hypoglycemia (05.34%), shock (03.40%), neonatal
jaundice (02.43%), observation and care (01.95%),
decreased feed (01.95%), road traffic accident (0.49%),
cleft lip and palate (0.49%). More male was admitted due
to birth asphyxia, neonatal sepsis, shock and neonatal
hypoglycemia but differences were statistically
insignificant.

Table 1: Distribution of sick newborn according to
route of administration of drugs and sex.

Route of Number

(percentage)

administration Male
of drug

Orally 13(46.43)  15(53.57) 28(100.00)
Inhalation 17(70.83)  07(29.17) 24(100.00)
Intramuscular ~ 97(64.66)  53(35.33) 150(100.00)
Intravenous 128(64.00) 78(36.00) 200(100.00)

The chi-square =65.0946. The p-value is < 0.00001. The result
is significant at p < 0.05

Three or more drugs (average 2.35drug/ Range 3-9 drug)
were given to 52.91% new born, two drugs were given to
40.78% new born and only 6.31% newborn received
single drug. More male (53.85%) received three or more
drugs in comparison to female (51.32%) but difference
were statistically insignificant. Most common route of
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drug administration was intravenous (97.08%), followed
by intramuscular (72.82%), followed by orally (13.59%)
and 11.65% new born received drug by inhalation (Table
1). More male (64.00) received drugs by IV in
comparison to female (36.00%) and these differences
were statistically significant.

Antibiotics (93.20%) was most commonly prescribed
drug, followed by vasopressor (22.33%), anti-epileptics
(12.62%), NSAIDs (12.14%), mucolytics (09.22%),

steroids  (5.34%), antacid (5.34%), micronutrients
(03.88%), bronchodilators (03.88%), antiprotozoal
agents(03.88%),vitamins  (1.94%), and antifungal/

anticoagulant/ antiviral/ caffeine was prescribed to less
than one percent sick new born (Figure 2).

Among the antibiotics ampicillin was most commonly
prescribed antibiotics followed by gentamycin (66.50%),
amikacin (28.64%), cefatoxime (24.27%), Piper/Tazo
(11.65%), linezolid (07.77%), and Vancomycin was
given to 05.34% sick new born.
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Figure 2: Distribution of sick newborn according drug use (percentages).

Table 2: Distribution of neonatal death according to
various parameters.

Various parameters

* Number
(percentage n=39)

1 Age

0-7 days 33(84.62)

8-28 Days 6(15.38)
2 Sex

Male 28(71.79)

Female 11(28.21)
3 Place of Delivery

Home 03(07.69)

Hospital 36(92.31)
4 Mode of Delivery

Normal Vaginal 25(64.10)

Cesarean Section 14(35.90)
5 Period of gestation

Term 20(51.28)

Preterm 19(48.71)
6 Birth weight

Very Low Birth Weight ~ 16(41.02)

Low Birth Weight 09(23.08)

Normal Birth weight 14(35.90)

Only two adverse drug reactions (mild rash by ampicillin
and fever) were reported during study period. Out of 206
sick newborn 135(65.54%) were discharged, 24 (11.65%)
left against medical advice, 8(3.88) were discharged on
request and 39 (18.93) died at SNCU. Out of 39 newborn
deaths, 16 (41.03%) died due to respiratory distress
syndrome, 9 (23.08%) due to sepsis, 3 (07.69%) due to
Congenital anomalies, 7 (17.95%) due to hypoxic
ischemic encephalopathy and 4 (10.25%) due to
hemorrhage. Out of 39 newborn deaths 28 (71.79%) were
male and 11 (28.21%0 were female. Out of 39 newborn
deaths 36 (92.31%) were born in hospital. Out of 39
newborn deaths 25 (64.10%) were born by normal
vaginal delivery and 14 (35.90%) by Cesarean Section.
Out of 39 newborn deaths 20 (51.28%) were full term, 16
(41.02%) were very low birth weight, 09 (23.08%) were
low birth weight and 14 (35.90%) were normal birth
weight. Out of 39 newborn deaths 33 (84.62%) were
having age less than seven days (Table 2).

DISCUSSION

In present study, pattern of drug use in 206 sick newborn
was assessed. There was a male predominance (63.11%)
in our study consistent with study done by Parkash et al
in which 62.1% of patients were male.”® The gender
discrimination in terms of access to health care is
apparent in the study. There is immediate need to create
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awareness against gender discrimination which begins at
the early age.™ In this study 75.25% sick newborn were
admitted in early neonatal period. This is in accordance
with study done by Buitt et al in which patients admitted
in early neonatal period were 83.4%.'? Mean age of sick
newborn was 3.31+4.12 days. A newborn is particularly
vulnerable to adverse influences like asphyxia, infection,
complications of preterm birth etc. during early neonatal
days and requires special attention. Majority of sick
newborn in this study were term (66.02%) followed by
preterm (33.98%)." In our study 17.48% sick newborn
were very low birth weight, 33.01% were low birth
weight, and 49.51 % were having normal weight. In our
study 76.09% preterm sick newborn were having low
birth weight. Low birth weight (LBW) infants remain
vulnerable to malnutrition, recurrent infections, neuro-
developmental disabilities and experience higher
mortality.™

Birth asphyxia (44.17%) was most common observed
reason for admission to SNCU. Neonatal sepsis (43.69%)
was second most reason followed by hypoxic ischeamic
encephalopathy  (08.74%), neonatal hypoglycemia
(05.34%), shock (03.40%), neonatal jaundice (02.43%),
observation and care (01.95%), decreased feed (01.95%),
road traffic accident(0.49%), cleft lip and palate (0.49%).
More male was admitted due to birth asphyxia, neonatal
sepsis, shock and neonatal hypoglycemia but differences
were statistically insignificant.

Most frequently used drugs in NICU were antibiotics
among which, Ampicillin, Gentamicin, Cefotaxime,
Amikacin were commonly prescribed antibiotics. Few
number of sick newborn received vasopressor agents,
antiepileptic ~ drugs,  antiprotozoal agents and
micronutrient compounds. Prescribing frequency of other
drugs like bronchodilators, antifungals and anticoagulants
was less than 1%. Higher incidences of antibiotic
exposure in SNCU could be due to common practice of
prescribing antibiotics without waiting for outcome of
bacterial culture results in neonates and may be due to
seriousness of illness in neonates. However, inappropriate
use of antibiotics leads to emergence of resistance. So
antibiotic surveillance is mandatory to optimize antibiotic
therapy especially in culture negative patients with
infection like symptoms.*

In this study 93.20% of sick newborn received antibiotics
and most of the sick newborn were prescribed at least two
(66.50%) antibiotics. Most commonly prescribed
antibiotics were ampicillin (67.48%), and gentamicin
(66.50%), amikacin (28.64%) and cefatoxime (24.27%).
In study done by Uppal et al, 62% neonates received
amikacin, 44% neonates received penicillin and 38% sick
newborn received cefotaxime.® Due to emerging
resistance to ampicillin, combination of cephalosporin
and aminoglycoside is recommended as the first line
therapy.'® This was also evident from our study also. In
study done by Choudhary et al, most frequently used
antimicrobial agent was third generation

cephalosporins.'” In study done by zaidi et al ampicillin
and gentamicin for the treatment of neonatal sepsis may
no longer be effective as 71% Klebsiella and 50% E. coli
were reported resistant to gentamicin.® However,
selection of empirical antibiotic regimen is depend upon
locally prevalent organism and their sensitivity/resistance
pattern. So there is a need to formulate antibiotic policy
in every hospital because the resistance of pathogenic
microorganism to antimicrobial is increasing and it is
difficult to keep pace with the development of resistance.

Three or more drugs (average 2.35drug/ Range 3-9 drug)
were given to 52.91% new born, two drugs were given to
40.78% new born and only 6.31% newborn received
single drug. In our study total encounters with an IV
injection prescribed were 97.08%. Similar findings were
observed by Chatterjee et al in which intravenous route
(92.1%) was the commonest route of drug
administration."® Parenteral route is commonly seen in
SNCU and it plays important role in management of sick
neonates until they can tolerate enteral/oral feeding.?’

Only two ADR (mild rash by ampicillin, fever) were
reported during study period. The causality for both
ADRs was "possible” category by WHO-UMC scale.
They were mild in severity and preventable in nature.
However neonates are potentially at significant risk for
adverse drug reactions because of underdeveloped
mechanisms and systems for handling drugs.? It is
probable that adverse drug reactions in neonates remain
unrecognized or unreported. So there is a need to be
vigilant regarding the adverse drug reaction and it must
be doctor's responsibility.

Duration of stay was 3 to 5 days in SNCU in 54.61%
neonates and in 26.61% of neonates range of stay was of
6-8 days. Mean + SD of length of stay in SNCU of all
patients being admitted is 4.98+2.43 days. Thus average
length of stay at SNCU was less as compared to the
previous studies could be due to death of neonates and
discharge against medical advice. Out of 206 sick
newborn 135 (65.54%) were discharged, 24 (11.65%) left
against medical advice, 8 (3.88) were discharged on
request and 39 (18.93) died at SNCU. Out of 39 newborn
deaths 16 (41.03%) died due to respiratory distress
syndrome, 9 (23.08%) due to sepsis, 3 (07.69%) due to
Congenital anomalies, 7 (17.95%) due to hypoxic
ischemic encephalopathy and 4 (10.25%) due to
hemorrhage. Increase in death rate at SNCU may be due
to admission of neonates either from different hospitals or
from neonates delivered at home especially with severe
infections and morbidities. Precautionary measures like
antenatal monitoring of high risk pregnancies, timely
referral and resuscitation at the time of birth can reduce
mortality.?

CONCLUSION

Present study gave an overall pattern of drug use profile
in a tertiary care SNCU and reflects the problems for
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which neonates were admitted in SNCU. The largest
number of drugs per day was given in the first week in
SNCU. Antibiotics were of major concern. The
uncertainty regarding the choice of antibiotic can be
minimized by periodic survey of etiological agent and
their antibiotic susceptibility pattern. Similar studies done
on larger scale and at regular intervals can reflect the
changing pattern of drug prescribing which helps
authority in planning to make necessary drugs available.
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