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INTRODUCTION
The drug utilization studies are used as effective tools in drug 
administration by the physician and hospital regarding audit 
and cost analysis and can recognize rational drug administra-
tion. With the rise of new drugs in the market, variations of 
prescribing pattern and administration of drugs, new adverse 
effects, and the concerns regarding the cost of these drugs, the 
importance of drug utilization studies is becoming increas-
ingly apparent1,2.

The drug utilization studies apply epidemiological methods 
to study the clinical use of drugs in populations3. These stud-
ies in newborns may be used to identify the major therapeu-
tic problems. Although rational drug therapy is important for 
all individuals being treated with drugs, it is of paramount 
importance for neonates. Therefore, it is necessary to analyze 
the pattern of drug use in neonatal units and to identify ther-
apeutic classes that should be prioritized for future research4,5.

A neonatal intensive care unit (NICU) is a highly special-
ized unit that provides high-quality skilled care to premature, 
low birth weight, or critically ill newborn. Apart from facili-
ties for continuous clinical and biochemical monitoring and 
life support systems, the neonatal intensive care management 

involves the use of a wide range of medications with well-de-
fined and specified therapeutic objectives6. Because of the 
immaturity of various organ functions, such as kidney, liver, 
and gastric motility, the neonates may show pharmacody-
namics and pharmacokinetic variations. Furthermore, they 
have a rapidly changing body surface area and weight, a rap-
idly developing system of drug absorption, metabolism, and 
excretion, and an inability to communicate with the provider, 
making them more susceptible to adverse drug reactions and 
irrational drug use6,7.

The most common reasons for NICU admission are prema-
turity, respiratory distress syndrome (RDS), sepsis or infection, 
hypoglycemia, perinatal depression, and maternal chorioam-
nionitis8,9. Fluid therapy, antibiotics, vitamin K, vitamin D, 
calcium, and heparin are among the most common medicine 
used in NICU10,11. 

There are few drug utilization studies on NICU admitted 
patients. Neonate is a group of patients who are more sus-
ceptible to drug interactions and adverse effects, and special 
care should be taken when prescribing medication to them. 
This study aimed to investigate drug usage in NICU of a ter-
tiary care hospital and possible drug interactions.
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SUMMARY
OBJECTIVE: Neonates are more susceptible to drug interactions and adverse effects, and special care should be taken when prescribing medication 

to them. This study aimed to investigate drug usage in the neonatal intensive care unit of a tertiary care hospital.

METHODS: This prospective observational study was conducted on 98 patients at the Apollo tertiary care hospital (Bannerghatta, Bangalore, India) 

in a period of 6 months. The most common indications for neonatal intensive care unit admission, average number of drugs per patient, the most 

frequently used medication, distribution of patients based on the birth procedure, and possible drug interactions were collected from patient profiles. 

RESULTS: Among the patients, 52% were males and 48% were females. Notably, 38% of patients were preterm, 60% were term, and only 2% were 

post-term. Also, 80.6% were born by cesarean section and 19.4% were born by normal vaginal delivery. The highest mean of drug use was in the 

patient of 1,000–1,500 g (8.06 per patient). Preterm was the most frequent indication for admission in neonatal intensive care unit, followed by 

hyperbilirubinemia and then respiratory distress syndrome. The most frequently used medication was vitamin K (99%) and antibiotics followed by 

dextrose. In different types of antibiotics, amikacin (41%), cefoperazone+sulbactam (35%), cephalosporin (1%), ceftriaxone (0.7%), and amoxicillin 

(0.3%) were commonly administered. There were some possible interactions, such as aminoglycoside with furosemide and calcium gluconate.

CONCLUSION: Premature birth and resulting low birth weight were the main reasons for drug prescription. High administration of antibiotics is 

probably an area of concern and should be seriously considered.
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METHODS
This prospective observational study was conducted on 98 patients 
at the Apollo tertiary care hospital (Bannerghatta, Bangalore, 
India) in a period of 6 months (from December 2019 to May 
2020). Patients of either gender, who aged below 6 months, 
and who were admitted to NICU were included in the study. 
All patients who were admitted other than NICU and neo-
nates who were not receiving any medications other than vac-
cines were excluded from the study. Full details of the cases, 
including gender, age, diagnosis, and drug therapy, were noted 
in the data collection form. All the patients were monitored 
until they shifted from NICU. The most common indications 
for NICU admission, average number of drugs per patient, the 
most frequently used medication, distribution of patients based 
on the birth procedure, and possible drug interactions were col-
lected from patient profiles. Gestational age was defined as fol-
lows: preterm: born before week 37 of pregnancy; term: born 
between weeks 37 and 40 of pregnancy; and post-term: born 
after week 40 of pregnancy. The drug–drug interactions were 
analyzed using www.drugs.com as the resource. The study was 
approved by the Institutional Ethics Committee – Biomedical 

Research (“IEC-BMR”) of Apollo hospital. The data were ana-
lyzed using SPSS version 16.0. and Microsoft Excel. The results 
were expressed in terms of percentages and numbers. 

RESULTS
Among 100 patients enrolled in the study, 48 were females and 
52 were males. Out of 100 patients, 60 were term, 38 were 
preterm, and 2 were post-term. In all 100 patients, preterm 
patients were having the most hospital stay with a mean of 
5.94 days, and post-term patients were having least hospital 
stay with a mean of 3.5 days. Based on birth weight, the high-
est mean of drug use was 8.06 in the group of 1,001–1,500 g, 
followed by 7.67 in the group of 1,501–2,000 g. The least 
mean of drug use was 4.96 in the group of ≥4,000 g (Table 1). 

Out of 98 patients, 79 were born by vaginal delivery, and 
19 were born by cesarean section. Among the patients, 54 were 
appropriate for gestation age (AGA), 42 were small for gesta-
tion age (SGA), and 2 were large for gestational age (LGA). 
In addition, in preterm patients, most of them were SGA and, 
in term patients, AGA patients were most frequent (Figure 1).

Table 1. Mean drug use in different birth weight groups.

Weight (g) 1,001–1,500 1,501–2,000 2,001–2,500 2,501–3,000 3,001–3,500 3,501–4,000 >4,000

Mean of drug use (number) 8.06 7.67 7.03 6.12 5.87 5.24 4.96

Figure 1. (A) Distribution of patients according to gestational age and birth weight. (B) Clinical indications for the neonatal intensive care unit 
admission and (C) different therapeutic class of drug prescribed. CPAP: continues positive airway pressure. 
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Analysis of the clinical indication for admission at the NICU 
showed that neonatal hyperbilirubinemia (NHB) (36%) fol-
lowed by RDS (23 patients), sepsis (10 patients), anemia and 
sepsis (each 1 of the 6 patients), autism spectrum disorder 
(ASD) (5 patients), and hydronephrosis (3 patients) were the 
common clinical disorders (Figure 1B).

The most frequently used drugs in NICU were vitamin K 
and antibiotics [i.e., amikacin (41%), cefoperazone+sulbactam 
(35%), cephalosporin, ceftriaxone, and amoxicillin were the 
most commonly administered] followed by dextrose and pho-
totherapy. Beta-blockers were the least frequently used drugs, 
followed by nasal decongestant (Figure 1C). Some possible 
drug interactions are also shown in Table 2.

DISCUSSION
Drug utilization study is an effective mechanism to identify 
individual variability in drug use and to promote interven-
tions that will improve patient outcomes12. For the individual 
patient, the rational use of a drug implies the prescription of a 
well-documented drug at an optimal dose, together with the 
correct information, at an affordable price. Without the knowl-
edge of how drugs are being prescribed and used, it is difficult 
to initiate a discussion on rational drug use or to suggest mea-
sures to improve prescribing habits. Information on the past 
performance of prescribers is the linchpin of any auditing sys-
tem1. Neonates are a group of patients who are more suscepti-
ble to drug interactions and adverse drug reactions, and there 
are few studies on drug utilization pattern of these patients in 

NICU4,13. This was a prospective study in a tertiary care hos-
pital which was conducted for a period of 6 months to inves-
tigate the utilization pattern of drugs in NICU.

Data indicated that 52% of patients were males and 48% 
were females similar to the results of Kumbhar et al.’s14 (53.17% 
were males and 46.83% were females) and Choure et al.’s15 
(54.3% were males and 45% were females) studies. Among the 
patients, 38% were preterm, 60% were term, and only 2% were 
post-term. Unlike our results, Patel Brijal et al.16 carried out a 
study on 650 neonates in the Government Medical College and 
Hospital, Rajkot, in which 59.85% were preterm and 38.46% 
were term. Regarding the birth weight of patients, 54% were 
AGA, 43% SGA, and only 2% were LGA, according to the 
study by Schlaudecker et al. Distribution of patients based on 
the birth procedure showed that 80.6% were born by cesar-
ean section and 19.4% were born by normal vaginal delivery, 
which is comparable with the study by Gonçalves AC de S et al. 
(39% were vaginal delivery and 56.7% were cesarean section)17.

The most frequent reasons for admission in NICU were 
preterm (39%), followed by hyperbilirubinemia (37%) and 
RDS (23%), which is contrary to the study by Patel Brijal et al. 
(32% sepsis, 27% RDS, and 25% meconium aspiration syn-
drome)16. These results indicate that prenatal care to prevent 
preterm delivery is one of the most important factors in reduc-
ing the rate of hospitalization and treatment costs. 

Results showed that the average number of drugs per patient 
was 2.84. The most frequently used medication was vitamin 
K (99%) and antibiotics, followed by dextrose. The study by 
Neubert et al.18 has reported lower administration of vitamin 

Possible drug interactions

Drug 1 Drug 2 Effect

Aminoglycoside Furosemide Increase risk of nephrotoxicity and ototoxicity

Phenobarbitone Triclofos (sedative) Increase risk of sedation

Benzodiazepine Triclofos (sedative) Increase risk of sedation

Benzodiazepine Aminoglycoside Midazolam decrease effect of aminoglycoside

Dobutamine Caffeine Decrease sedation

Dobutamine Furosemide Decrease serum potassium

Phenobarbitone Benzodiazepine Decrease effect of benzodiazepine

Aminoglycoside Calcium gluconate Decrease calcium gluconate level

Benzodiazepine Morphine Increase sedation

Table 2. Different antibiotics used and possible drug interactions.

Antibiotics Amikacin Sulbactam+cefoperazone Amoxicillin Cephalosporin Ceftriaxone

Frequency 33 28 3 10 6

Percentage 41 35 0.3 1 0.7
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K in neonates (90.06%). Choure et al.15 conducted a study 
on 220 neonates in NICU of Government Medical College, 
Ambajogai, Maharashtra. Near to our results, the total num-
ber of drugs prescribed was 808, and the average number of 
drugs per prescription was 3.6. However, the most frequently 
prescribed therapeutic class of drugs were antimicrobial agents 
(60.64%), followed by vitamin K (26.7%) and aminophylline 
(9.4%). The average number of drug administration should be 
less as much as possible to reduce the chance of drug–drug inter-
action, and adverse effects of drugs, and the cost of treatment. 

The results of this study showed that the infant’s weight is a 
very influential factor in the amount of medication prescribed. 
Out of 98 patients, the highest mean of drug use was 8.06 and 
7.67 in the patients of 1,000–1,500 g and 1,501–2,000 g, respec-
tively, and it was reduced to 4.96 in the patients of >4,000 g. 
Consistent with our results, Kumbhar et al.14 reported that 
the mean of drug use was 8.125 in ≤1,000 g birth weight neo-
nates. Given that one of the main reasons for low birth weight 
is premature birth, prenatal care should be seriously considered.

In the present study, vitamin K was the most frequently 
used medication (99%), and antibiotics were the next followed 
by dextrose. The study of Neubert et al.18 reported lower pre-
scription of vitamin K in neonates (90.06%). Vitamin K defi-
ciency bleeding is of particular concern in neonates as they are 
born with low levels of vitamin K. Current recommendations 
suggest single intramuscular administration of vitamin K as an 
effective, safe, and sustainable approach to prevent vitamin K 
deficiency bleeding. 

Antibiotics were the second most prescribed drugs. In dif-
ferent types of antibiotics, amikacin and cefotaxime were the 

most commonly administered. Previous study by Warrier et al.5 
reported higher exposure to antibiotics like ampicillin (94.22%) 
and cefotaxime. In general, high numbers and doses of antibi-
otics in infants, especially because of the potential for antibiotic 
resistance, should be prescribed more carefully.

The current study had some limitations. It was conducted 
in a short period of time, and it would have been better if it 
had lasted up to a year to prevent the seasonal variation of dis-
ease pattern. Data were collected from only one institute, and 
multicentric studies in this subject are needed. The patient case 
sheets were used for data extraction, which were the secondary 
source of data, and there was a possibility of bias.

CONCLUSIONS
This was a prospective study in a tertiary care hospital which 
was conducted for a period of 6 months to observe the utili-
zation pattern of drug in NICU. Preterm delivery was one of 
the most important factors in the rate of hospitalization and 
treatment costs. Premature birth and resulting low birth weight 
were the main reasons for drug prescription. High administra-
tion of antibiotics is probably an area of concern and should 
be seriously considered. 
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