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Objective: Neonates are more susceptible to infections, as well as medication 
toxicities. This study, therefore, sought to describe the clinical characteristics, 
medication prescription pattern, and treatment outcomes for neonates admitted 
to the neonatal intensive care unit (NICU) of a tertiary health-care facility in 
Ghana. Methods: A retrospective cross-sectional study was conducted to ascertain 
clinical records, conditions for admission, spectrum of medications prescribed, 
and treatment outcomes from neonatal patient folders. Findings: Of 667 folders 
reviewed (51.4% males and 48.6% female), 61.8% were preterm (mean gestational 
age: 34.2 ± 3.6 weeks), 64.6% had low birth weight (LBW) (mean birth weight: 
2.1 ± 0.9 kg), 90.6% were delivered through spontaneous vaginal delivery, and 
57.4% delivered at the tertiary health-care facility. Of the 667 neonates, 70%, 
27.1%, and 2.9% were queried with one, two, or three medical conditions, 
respectively. Respiratory distress, preterm, and pyrexia were common single queried 
conditions (88.5%). LBW, hypothermia, and single queried medical conditions 
were associated (P ≤ 0.0001) with preterm male neonates. The mean duration of 
stay of preterm neonates was 3.5 ± 3.2 days (term babies: 1–2 days [P = 0.0085]). 
Of 1,565 medications prescribed to the 667 neonates, 67.5% were antibacterial, 
with gentamicin (53.0%) being the most prescribed. 98.4% of neonates were 
prescribed at least one medication (i.e., 67.5% were prescribed antibacterial 
medications, 14.6% supplements, 11.0% bronchodilators, and 7.0% antiseizure); 
mean medication combination 2.6 ± 0.8 per neonate. Majority (75.4%) of the 
cases reviewed had treatment success. Conclusion: Respiratory distress and 
preterm deliveries are predominant presenting conditions, with antibacterial 
medication, mainly gentamicin and ampicillin, on prescription. Treatment success 
is significantly high at the NICU.
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Introduction

The neonatal period (≤28 days old) is a critical phase 
of human development with the newborn having 

to adjust considerably to various physiological states in 
its new environment.[1] This presents both the preterm 
and term neonates with a myriad of health conditions 
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necessitating specialized intervention in intensive care 
units. Estimates from the United Nation Inter-agency 
Group for Child Mortality indicate that about 2.5 
million of about 130 million newborns die within the 
first 28 days of their life with the majority of these 
preventable deaths occurring within the 1st week of life.
[2] Considering the peculiarity of the neonate with respect 
to anatomical and physiological development, inapt use 
of medication could be detrimental with a spiraling 
effect as it grows.

Rational prescribing is, therefore, one of the means 
of reducing neonatal morbidity and mortality. This 
is important in achieving Goal 3 of the Sustainable 
Development Goals,[3] aimed, among other things, at 
improving the quality of life and survival of neonates.[4] 
Although prescribing medication to neonates in neonatal 
intensive care units (NICUs) worldwide is regulated by 
guidelines,[5] it is thought that half of the medications 
used in neonatal care facilities may have been 
prescribed and/or dispensed improperly. Due to limited 
report on medication prescription patterns in newborn 
units in Ghana, there is a paucity of data in this area 
of specialization. This study, therefore, was conducted 
to describe the patterns of medications prescribed to 
neonates admitted to the NICU of a tertiary health-care 
facility, Ghana.

Methods
This study was conducted at a NICU of a tertiary 
health-care facility in Ghana. The facility is the only 
tertiary referral hospital in the northern part of Ghana 
and also serves as a training center for health-care 
institutions in that part of the country. It is the only 
health-care facility that provides advanced and 
specialized care to neonates. The facility has six clinical 
departments including the Paediatrics and Child Health 
Department, with the NICU being part of the Paediatrics 
and Child Health Department. The NICU is a 100-bed 
capacity unit with one specialist pediatrician, two 
medical officers, three pediatric nurses, and 37 general 
nurses and has all infrastructure necessary to run the 
unit.[6]

The study population comprised neonates (≤28 days), 
with complete medical history, admitted to the 
NICU from July 2017 to June 2018. Neonates with 
congenital abnormalities and those with incomplete 
medical records were excluded from the study. Ethical 
approval for the study was obtained from the Ethical 
Review Committee (ERC) of the Tamale Teaching 
Hospital, Tamale, Ghana (TTH/ERC/25/06/19/03). 
A thumbprinting consent to participate in the study was 
obtained from all mothers/guardians.

Folders of all neonates within the study period, i.e., 
743, were purposively reviewed for possible enrollment 
in this study, of which 23 folders had congenital 
abnormalities, while 53 had incomplete information. 
In all, 667 folders met the inclusion criteria and were 
hence used in this study.

A retrospective descriptive cross-sectional study using a 
self-designed questionnaire was used to extract data from 
the medical folders of neonates who had been admitted 
to the NICU during the study period. Neonatal clinical 
records such as duration of hospitalization, gestational 
age, the axillary temperature on admission, clinical 
presentation, and diagnosis were extracted. Details of 
medicines that were prescribed and administered were 
categorized as antibiotics, supplements, bronchodilators, 
antiseizure, antipyretics, and others and were recorded. 
Routes of administration and treatment outcomes were 
also extracted.

Gestational age was defined as preterm if the 
baby was delivered before 37 completed weeks 
of gestation and term if the birth occurred ≥37 
completed weeks of gestation as defined by 
the American College of Obstetricians and 
Gynecologists.[7] Birth weights of neonates were classified 
as low birth weight (LBW) (<2.5 kg), normal birth 
weight (2.5–4.0 kg), and high birth weight (>4.0 kg).[8] 
Mode of delivery was classified as spontaneous vaginal 
delivery (SVD) if there was the active onset of labor 
followed by active labor delivery and cesarean section 
if the baby was delivered through an incision in the 
abdominal wall and uterus of the mother.[9] Place 
of delivery of neonates was categorized as home if 
neonate was delivered in the house, primary if delivery 
occurred in a primary health center, secondary if it 
occurred at a secondary health facility, and tertiary if it 
occurred in a tertiary health-care facility. The axillary 
temperature of neonates on admission was classified 
as hypothermia (<36.5°C), normal (36.5–37.5°C), and 
hyperthermia (>37.5°C).[10] Fevers and sepsis were 
recategorized as pyrexia; neonatal distress and asphyxia 
were recategorized as respiratory distress; vomiting, 
swollen abdomen, distended abdomen, constipation, 
upper gastrointestinal obstruction, intussusception, 
omphalocele, and Hirschsprung’s disease were 
recategorized as gastrointestinal disorders (GIDs) and 
clinical presentations; and queries recorded as cough, 
hypoglycemia, severe dehydration, right femoral 
fracture were recategorized as others. Queried clinical 
presentations, treatment patterns, and their outcomes 
were also recorded.

Data obtained were entered and analyzed 
using  Statistical Package for the Social Sciences (SPSS) 
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version 23 (IBM, Chicago, Illinois, USA). The mean 
and standard deviation was reported for continuous 
variables, and for categorical variables, the frequency 
and percentages were reported. Unpaired t-test and 
Chi-square were used to test the association between 
study variables where appropriate. Graphs were 
drawn using  GraphPad Prism Version 7.00 (GraphPad 
Software, San Diego, California, USA). For all 
statistical tests, P ≤ 0.05 was set as the level of 
significance.

Results
For the 667 neonates whose folders were reviewed, 
412 (61.8%) were preterm, while 255 (38.2%) were term 
with the mean gestational age of all the neonates being 
34.2 ± 3.6 weeks. Most (343 [51.4%]) of the neonates 
were male. The mean birth weight of all neonates 
was 2.1 ± 0.9 kg, but the majority (431 [64.6%]) 
were born with LBW. A greater number of these 
neonates (604 [90.6%]) were delivered through SVD 
with majority of these deliveries (383 [57.4%]) occurring 
at the tertiary health-care facility. The average axillary 
temperature on admission was 36.1 ± 1.5°C. LBW, 
hypothermia, and single queried medical conditions 
were found to be significantly associated (P ≤ 0.0001) 
with preterm male neonates. For preterm neonates, 
the mean duration on admission at the NICU was 
3.5 ± 3.2 days, while for term babies, the period was 
1–2 days (P = 0.0085) [ Table 1].

Of the 667 neonates, 467 (70.0%), 181 (27.1%), and 
19 (2.9%) were queried with one, two, or three medical 
conditions, respectively. For neonates who were 
admitted with a single queried condition, majority, i.e., 
196 (42.0%), presented with respiratory distress, followed 
by preterm 126 (27.0%) and pyrexia 91 (19.5%). The 
remaining queried conditions contributed <11.5% (54) to 
the total [Table 2].

Of a total of 1565 medications prescribed to the 667 
neonates during the study period, 1055 (67.5%) were 
antibacterial, with gentamicin (559 [53.0%]) being 
the most prescribed. Out of the total number of 667 
neonates whose records were reviewed, 656 (98.4%) 
were prescribed at least one medication, of these 
443 (67.5%) were prescribed antibacterial, 96 (14.6%) 
prescribed supplements, and 72 (11.0%) bronchodilators. 
Approximately 55 (7.0%) of the neonates were 
prescribed antiseizure medications, antipyretic, and 
medications classified as others. The mean medication 
combination prescribed per neonate was 2.6 ± 0.8 
medications. While only 2 (0.3%) neonates were 
prescribed to a one-medication, 333 (50.8%) were 
prescribed to a combination of a two-medication, 

228 (34.7%) to a three-medication, and 93 (14.2%) to 
four- or more-medication regimen, with the mean number 
of medications prescribed to a neonate being 2.6 ± 0.8 
medications. Most of the medications prescribed to the 
neonates were administered intravenously [Table 1]. 
Of 443 neonates who were prescribed antibacterial, 
235 (53.0%) were prescribed gentamicin, while the 
remaining 178 (40.1%) were prescribed ampicillin. 
Ceftriaxone, flucloxacillin, metronidazole, and 
cefuroxime contributed 6.9% (30) of the total number of 
antibacterial prescribed [Figure 1].

Of the 667 neonates whose medical records were 
reviewed, 467 were queried with a single medical 
condition on admission. Of these, majority, i.e., 
196 (42.0%), presented with conditions recategorized as 
respiratory distress, 91 (19.5%) with pyrexia, 126 (27) 
admitted as preterm, 20 (4.3%) with GID, 17 (3.6%) 
with conditions reclassified as others, 15 (3.2%) with 
neonatal jaundice, and 2 (0.4%) as seizures [Figure 2].

Table 1: Spectrum of medications prescribed to neonates 
and their routes of administration (n=656)

Variable n (%)
Class of medication prescribed

Antibacterial 443 (67.5)
Supplements 96 (14.6)
Bronchodilators 72 (11.0)
Antiseizure medications 24 (3.7)
Antipyretics 1 (0.2)
Others 20 (3.0)

Medication combinations prescribed per neonate  
1 2 (0.3)
2 333 (50.8)
3 228 (34.7)
≥4 93 (14.2)

Routes of administration  
Intravenous 627 (95.6)
Intramuscular 26 (3.9)
Rectal 2 (0.3)
Oral 1 (0.2)

Figure 1: Commonly prescribed antibacterial medications to neonates at 
the neonatal intensive care unit of the tertiary health-care facility
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For neonates queried with pyrexia, 43 (47.3%) were 
treated with only antibacterial, while 34 (37.4%) 
were treated with a combination of antibacterial 
and supplements (e.g., Vitamin K). The remaining 
were treated with a combination of antibacterial, 
bronchodilators (e.g., aminophylline), antiseizure 
medications, or a supplement [Figure 3a]. For 
neonates (196/467) who were queried with only 
respiratory distress on admission, 102 (52.0%) 
were treated with only antibacterial, 41 (20.9%) 
treated with a combination of antibacterial and 
supplement (Vitamin K), 24 (12.2%) with an 
antibacterial and bronchodilator (aminophylline), 
and 12 (6.1%) with a combination of an 
antibacterial, a supplement (Vitamin K), and a 
bronchodilator (aminophylline) [Figure 3b].

Of the neonates who were admitted as preterm, 
54 (42.9%) were treated with only an antibacterial, 

24 (19.0%) treated with both an antibacterial and 
supplement (Vitamin K), 24 (19.0%) treated with both 
an antibacterial and bronchodilator (aminophylline), 
13 (10.3%) with a combination of an antibacterial, 

Table 2: Clinical characteristics of neonates
Variables Total (n=667), n (%) Preterm (n=412), n (%) Term (n=255), n (%) P
Gender 0.0072

Male 343 (51.4) 195 (47.3) 148 (58.0)
Female 324 (48.6) 217 (52.7) 107 (42.0)

Birth weight (kg) <0.0001
Mean±SD 2.1±0.9 1.7±0.8 2.7±0.7
LBW 431 (64.6) 333 (80.8) 98 (38.4)
NBW 234 (35.1) 79 (19.2) 155 (60.8)
HBW 2 (0.3) 0 2 (0.8)

Mode of delivery 0.6019
SVD 604 (90.6) 375 (91.0) 229 (89.8)
Cesarean section 63 (9.4) 37 (9.0) 26 (10.2)

Place of delivery 0.0731
Home 8 (1.2) 4 (1.0) 4 (1.6)
1° facility 78 (11.7) 55 (13.3) 23 (9.0)
2° facility 198 (29.7) 131 (31.8) 67 (36.3)
3° facility 383 (57.4) 222 (53.9) 161 (63.1)

Duration of stay (days) 0.0085
Mean±SD 3.5±3.2 2.9±2.3 3.0±1.4
1-3 483 (72.4) 330 (80.1) 183 (71.8)
4-6 130 (19.5) 64 (15.5) 64 (25.1)
≥7 54 (8.1) 18 (4.4) 8 (3.1)

Axillary temperature (°C) <0.0001
Mean±SD 36.1±1.5 35.7±1.5 36.6±1.4
Hypothermic 350 (52.5) 254 (61.7) 96 (37.6)
Normal 250 (37.5) 137 (33.2) 113 (44.3)
Hyperthermic 67 (10.0) 21 (5.1) 46 (18.0)

Number of queried medical conditions 0.0080
Mean±SD 1.4±0.6 1.4±0.6 1.5±0.6
1 403 (60.4) 268 (65.0) 135 (52.9)
2 235 (35.2) 128 (31.1) 107 (42.0)
≥3 29 (4.3) 16 (3.9) 13 (5.1)

LBW=Low birth weight, NBW=Normal birth weight, HBW=High birth weight, SD=Standard deviation

Figure 2: Distribution of single queried medical conditions in neonates. 
PYR = Pyrexia, RD = Respiratory distress, PTM = Preterm, SZ = Seizures, 
NJ = Neonatal jaundice, GID = Gastrointestinal disorders, OTH = Others
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supplement, and bronchodilator, and 7 (5.6%) treated with 
a combination of antibacterial and an antiseizure [Figure 3c 
and d]. For neonates who were queried and admitted as 
having a single diagnosis of neonatal jaundice, 8 (53.3%) 
were prescribed antibacterial with 4 (26.7%) being 
prescribed a regimen of an antibacterial and a bronchodilator 
with 13.3% (2) and 1 (6.7%) being prescribed a 
medication combination of an antibacterial + supplement 
and an antibacterial + antipyretic, respectively. Majority, 
i.e., 11/20 (55.0%), of neonates who presented with 
conditions classified as GIDs were prescribed an 
antibacterial, with 10/17 (58.8%) of neonates who were 

queried with conditions categorized as others being 
prescribed antibacterial [Figure 4a and b]. The most 
prescribed antibacterial was gentamicin followed by 
ampicillin [Figure 4c].

Majority (510 [75.4%]) of the cases were treated 
successfully; while the remaining 157 (23.5%) ended up 
in mortality.

Discussion
The prescription patterns of medication usage and the 
high exposure of neonates to medications have not been 

Figure 3: Medication combination regimen prescribed for pyrexia (a), respiratory distress (b), preterm birth (c) and siezure (d) presented at the 
neonatal intensive care unit. AB = Antibacterial alone, AB + S = Antibacterial and supplement, AB + AS = Antibacterial and antiseizure, AB + B = 
Antibacterial and bronchodilator, B = Bronchodilator alone, B + S = Bronchodilator and supplement, AB + S + B = Antibacterial and supplement and 
bronchodilator, AB + B + AS = Antibacterial and bronchodilator and antiseizure, AB + AP = Antibacterial and antipyretic

dc

b
a
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well documented in Ghana, and without the regular 
description of such trends in medication usage among 
neonatal patients, discrepancies in the treatment regimen 
may not be noticed.

Multiple medication usage, often referred to as 
polypharmacy, is a common practice in neonatal 
population presenting with multiple morbidities.
[11] Findings from this study point to the extensive 
practice of polypharmacy among the study 
participants. The practice of polypharmacy at NICU 
has been reported by Fadare et al. in Nigeria[12] and 

Suryawanshi et al. in India.[13] Polypharmacy in 
neonates is beneficial in multiple disease states or 
complex disease conditions . However it may lead 
to drug-drug interactions that are associated with 
adverse drug reactions which could overburden the 
healthcare system.[14,15] Bakaki et al. emphasized the 
greater challenge faced by neonates who are exposed 
to such polypharmacy and this is further worsened 
when prescribed to in-patients.[16]

This study provides evidence to support the empirical 
treatment of sick neonates with antibacterial at 
admission as recommended by the WHO established 
guidelines.[17] The prescription of antibacterial for 
neonates admitted to NICUs [Figure 1] was congruent 
with previous studies among neonates in similar 
Ghanaian settings as documented by Acquah et al.[18] 
in Tamale and Labi et al. in Accra.[19] This empirical 
use of antibacterial is mostly justified in neonates 
because of an immature immunological apparatus and 
also because they present with nonspecific fever and 
are at a higher risk of sepsis with associated increased 
risk of complication. In most cases, they receive 
these antibacterial medications before any laboratory 
confirmation of culture samples.[20,21]

The high prescription rate of gentamicin (aminoglycoside) 
to neonates seen in this study was consistent with earlier 
findings by Aku et al. in Ghana[22] and Mabila et al. 
in South Africa.[23] Gentamicin has high antimicrobial 
efficacy and with low cost and thus making it a popular 
medication of choice for clinicians.[24] Despite its wide 
use and availability, it is known to cause ototoxicity and 
a common cause of bilateral vestibulopathy.[25,26]

The findings from this study in which cases of neonatal 
respiratory distress and preterm delivery with its 
associated complications [Figures 2 and 3b, c] are 
presented to NICUs with antibacterial prescription being 
essential in their management were consistent with 
Fadare et al.’s findings, 2015, in Nigeria,[12] and also with 
Girardi et al.’s reports, 2017, on medication prescription 
among newborns in an Italian setup.[27] The prescription 
of antibacterial medications such as the aminoglycosides 
and beta-lactam penicillin in treating neonates has been 
widely reported in clinical practice and consistent with 
the WHO guidelines on the management of neonates.
[12,28] The use of regimens that combine antibiotics and 
supplements [Figure 4] for care in NICU in various 
jurisdictions has been reported earlier[29,30] and was 
confirmed in this study. These medications have 
broad-spectrum activity, readily available, and less 
expensive. Although the high exposure of neonates to 
multiple medications, including antibiotics may come 
with treatment success, it may also lead to long term 

Figure 4: Medication combination regimen prescribed for neonatal 
jaundice (a), GIT disorders (b), as well as other conditions (c) presented 
at the neonatal intensive care unit. AB = Antibacterial alone, AB + S 
=Antibacterial and supplement, AB + AS = Antibacterial and antiseizure, 
AB + B = Antibacterial and bronchodilator, B = Bronchodilator alone, 
B + S = Bronchodilator and supplement, AB + S + B = Antibacterial 
and supplement and bronchodilator, AB + B + AS = Antibacterial and 
bronchodilator and antiseizure, AB + AP = Antibacterial and antipyretic

c

b

a
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damage to organs and organ systems such as the renal 
system.[27]

Respiratory distress and preterm deliveries are 
predominant presenting conditions, with antibacterial, 
mainly gentamicin and ampicillin, on prescription. 
Treatment success is significantly high. On the 
basis of these findings, it is recommended that a 
facility‑specific predictive model be developed to 
identifying possible risk factors for prompt attention 
to improve neonatal treatment outcomes. The current 
study has provided a clear overview of prescription 
patterns among neonates in a tertiary health of a 
middle-income country. The high prescription of 
antibiotics to otherwise neonates with nonbacterial 
infection should be a major concern for neonatal 
care givers. Policies and practices that resulted in the 
relatively good treatment success rate at the facility 
should be strengthened.
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