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Abstract
Objective: To evaluate the costs of antibacterials dispensed to patients admitted in a Neonatal Intensive Care Unit (UTIN) of a
philanthropic hospital, over a one-year period. The total and unitary costs were analysed and the antibacterials were classified according
to the ABC curve method. Methods: Study of direct analysis of therapy costs with injectable antibiotics for intravenous use, carried
out from the assessment of dispensing data obtained from the institution managing software used for the hospital’s central pharmacy
(SALUX System). The study comprised the period from January to December 2020. Results: A total of 191 patients were hospitalized
throughout 2020 and 2.214 ampoules of various antibacterials were distributed, generating a total price of US$ 1.113.25. The drug
cefepime, with a total cost of US$ 394.45 and 67 ampoules dispensed (35.4% of the total cost in antibacterials) reached the highest unit
value. Ampicillin 500 mg and gentamicin 20 mg were the most dispensed drugs with 915 and 575 ampoules, respectively. According
to the ABC curve classification, four antibacterials are grouped in category A and add up to 79.75% of the accumulated percentage
(AP) of total costs. Another four items are in category B (AP of 93.99%), while category C represented less than 10% of the total cost.
Conclusion: The evidence from the study suggests that the prescription and dispensing of antibiotics for the NICU appear to be by
the Pediatric Society guidelines since ampicillin and gentamicin were the most prescribed antibiotics with low cost for the economic
administration of the hospital. Also, according to the global use of antibiotics, they do not show a high economic impact on the total
costs of hospitalization and treatment of patients.
Palavras-chave: pharmacoeconomics, antibacterials, neonatal intensive care unit, costs, cost analysis

Custos da terapia com medicamentos antibacterianos em uma Unidade de Terapia
Intensiva Neonatal de um hospital filantrópico
Resumo
Objetivo: Avaliar os custos com o tratamento antibacteriano em pacientes internados na Unidade de Terapia Intensiva Neonatal (UTIN)
de um hospital filantrópico, pelo período de um ano. Foram analisados os custos unitários e totais e, utilizando-se o método da curva ABC,
foi feita a classificação dos antibacterianos. Métodos: Estudo de análise direta de custos da terapêutica com antibióticos injetáveis de
uso intravenoso, realizado a partir da avaliação dos dados de dispensação obtidos do software de gestão da instituição (Sistema SALUX)
na Farmácia Central do hospital. O estudo compreendeu o período de janeiro a dezembro de 2020. Resultados: Estiveram internados
191 pacientes ao longo de 2020 e foram distribuídas 2.214 ampolas de diversos antibacterianos, a um custo total de US$ 1.113,25. O
medicamento cefepime (67 ampolas) representou um custo de US$ 394,45 (35,4% do custo total em antibacterianos), alcançando o
maior valor unitário. Ampicilina 500 mg e gentamicina 20 mg foram os mais dispensados com 915 e 575 ampolas, respectivamente.
Pela classificação da curva ABC, quatro antibacterianos foram agrupados na categoria A e somaram 79,75% do percentual acumulado
(AP) dos custos totais. Outros quatro itens estão na categoria B (AP de 93,99%); enquanto a categoria C representou menos de 10% do
custo total. Conclusão: As evidências do estudo sugerem que a prescrição e a dispensação de antibióticos para a UTIN parecem estar
de acordo com as orientações da Sociedade Brasileira de Pediatria, uma vez que ampicilina e gentamicina foram os antibióticos mais
prescritos com baixo custo para a administração econômica do hospital. Ainda, de acordo com o uso global de antibióticos, estes não
demonstram ter impacto econômico alto frente aos custos totais de internação e tratamento dos pacientes.
Keywords: farmacoeconomia, antibacterianos, unidade de terapia intensiva neonatal, custos, análise de custos.
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Introduction
Application of health economy has proved to be a relevant tool to
meet the need to rationalize resources in today’s world, allowing
for a reduction in expenditures and maintaining drug quality
through the contribution of physicians, nurses and pharmacists,
contributing benefits to the health services1,2,3.
In hospitals, Intensive Care Units (ICUs) and Neonatal Intensive
Care Units (NICUs) require an economic analysis, as they are
hospital areas for the care of critically-ill patients who need a
large number of medications and interventions, where their costs
represent an important percentage of the hospital budget4,5.
Use of antimicrobials stands out at the hospital level, especially in
NICUs6. Antibiotics are often prescribed to neonates, regardless of
whether they are affected by proven infections, and this pattern
is maintained due to the high risk of neonatal sepsis, considered
the main cause of morbidity and mortality among newborns7.
However, incorrect use of these medications can be detrimental to
the patients’ clinical condition5. In this sense, it becomes essential
to identify the etiological agent to choose the right antibiotic, thus
avoiding therapeutic failures, empirical treatments with various
therapeutic regimens and increased hospital costs8,9-10.
The correct indication needs to be performed precisely, as it is
fundamental to try and minimize the risk of bacterial resistance
induction and the emergence of multidrug-resistant species, as
well as reducing the number of adverse events12.
In order to have greater knowledge of the costs, consumption
and movements, the ABC Curve, also known as Pareto Curve or
80-20 Curve, becomes a good strategy, being possible through it
to sort the items in stock according to their importance or impact,
with the amount used and their unit value11,14. The result of this
classification is stratified into three categories: A, B and C. Curve A
represents 80% of the financial cost and 20% of the items in stock;
Curve B is considered the intermediate zone between A and C;
while Curve C represents 70% of the items and only 20% of the
total cost12. Thus, with the possibility of summarizing as follows:
A items are the most important in financial terms and require
greater care, items classified as B are intermediate and C items are
less important13.
In view of the scarcity of studies comparing the costs regarding
antibiotics and the importance of implementing cost reduction
protocols, it becomes relevant to know their consumption,
which directly or indirectly affects the institution and the health
system by increasing hospitalization times and treatment costs.
Therefore, the objective of the study was to evaluate the cost of
the antibiotics distributed to the patients admitted to the NICU
of a philanthropic hospital, during a one-year period, aiming at
identifying the most frequently prescribed antibiotics, analyzing
the unit and total costs generated for the institution, by using the
ABC Curve.

Methods
This is a study involving direct analysis of the costs of the therapy
with intravenous antibiotics dispensed to a NICU of a philanthropic
hospital on the West border of Rio Grande do Sul, which has nearly
230 beds, of which eight are destined to the NICU. The study locus
was the Central Pharmacy of the hospital, where the medications
dispensed to the NICU from January to December 2020 were
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evaluated through SALUX System, a hospital management program
used by the institution. The associations described in protocols
and most frequently used in the NICUs were also evaluated based
on the available antibiotics.
The data were recorded and organized in a Microsoft Office
Excel 2013® electronic spreadsheet and later on analyzed by
means of tables and graphs. For calculation of the hospital’s
expenditure on antibiotics during this period, the amounts
obtained in the SALUX System were added up, where it provides
the values of the medication purchases by the hospital, in which
open quotations are made, every fifteen days. The monetary
values were converted into US dollars through a mean quotation
from January to December 2020 (US$ 5,383.93).
The data were analyzed by means of the macro-costing or
top-down method, which aims at evaluating aggregated data,
providing a notion of the values as a whole.
The ABC Curve was drawn from the data of antibiotic dispensations;
therefore, the medications were classified into classes A, B and C.
The classification was based on their cost, taking into account
the unit and total costs, as well as the individual and accrued
percentage, so that the classification could be obtained.
The project was submitted to the Information System for Research,
Teaching and Extension Projects of the Federal University of Pampa
(Universidade Federal do Pampa, UNIPAMPA), under registration
number 202021208160046. In accordance with Resolution
No. 510/201615, as this is a research study conducted with a
database whose information is grouped, without the possibility
of individual identification, it waived evaluation by the Research
Ethics Committee (Comitê de Ética em Pesquisa, CEP). Authorization
of the institution to access the system data was previously
deliberated and documented.

Results
In total, 191 patients were hospitalized and 2,214 ampoules of
antibiotics were dispensed between January and December 2020,
accounting for a total cost of US$ 1,113.25. Table 1 displays the
medications, therapeutic classes, total of ampoules administered,
the unit values and their totals.
The most expensive medication was cefepime, which generated a
total cost of US$ 394.45, with 67 ampoules dispensed, representing
35.4% of the total costs in antibiotics during the period analyzed.
On the other hand, it was observed that the most frequently
consumed medications often do not represent the highest costs,
such as ampicillin 500 mg and gentamicin 20 mg, which totaled
915 ampoules with a cost of US$ 362.37 (32.5%) and 575 ampoules
with a cost of US$ 73.79 (6.62%), respectively (Figure 1).
As for the different therapeutic classes, it was noticed that a
set of six different classes were dispensed during this period
(Figure 2), especially the penicillin class (33.3%), followed by the
aminoglycoside class (25%).
Table 2 presents the classification of the antibiotics, according to
the ABC Curve. It was possible to notice that only four items were
classified in category A and that, together, they account for 79.75%
of the total expense on antibiotics during the period. Adding the
percentage spent on items from categories A and B, more than 90%
of the cost is concentrated in eight items (66.6%) of the total in stock,
while category C accounted for less than 10% of the total cost.
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Table 1. Antibiotics used in the NICU between January and December 2020. Uruguaiana, RS, 2021.
Medication

Therapeutic class

Total of ampoules

Unit cost (US$)

Total cost (US$)

Amikacin (100 mg)
Ampicillin (1 g)
Ampicillin (500 mg)
Benzylpenicillin (5,000,000 UI)
Cephazolin (1 g)
Cefepime (1 g)
Gentamicin (20 mg)
Gentamicin (80 mg)
Meropenem (500 mg)
Metronidazole (500 mg)
Oxacillin (500 mg)
Vancomycin (500 mg)

Aminoglycoside
Penicillin
Penicillin
Penicillin
Cephalosporin*
Cephalosporin**
Aminoglycoside
Aminoglycoside
Carbapenem
Nitroimidazole
Penicillin
Glycopeptide

195
27
915
24
10
67
575
7
39
60
147
148

0.12
1.06
0.39
1.09
1.61
5.88
0.12
0.06
1.46
0.80
0.21
0.33

23.94
28.79
362.37
26.34
16.13
394.45
73.79
0.45
57.25
48.42
31.64
49.67

*First generation; **Fourth generation.

Figure 1. Percentage individual cost of the antibiotics dispensed between January and December 2020. Uruguaiana, RS, 2021.

Figure 2. Therapeutic classes of the antibiotics dispensed between January and December 2020. Uruguaiana, RS, 2021.
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Table 2. Classification of the antibiotics used in the NICU between January and December 2020, according to the ABC Curve. Uruguaiana, RS, 2021.
Medication

Total of ampoules

Unit cost
(US$)

Total cost (US$)

Individual percentage (%)

Accrued percentClassification
age (%)

Cefepime (1 g)
Ampicillin (500 mg)
Gentamicin (20 mg)
Meropenem (500 mg)
Vancomycin (500 mg)
Metronidazole (500 mg)
Oxacillin (500 mg)
Ampicillin (1 g)
Benzylpenicillin (5,000,000 UI)
Amikacin (100 mg)
Cephazolin (1 g)
Gentamicin (80 mg)

67
915
575
39
148
60
147
27
24
195
10
7

5.88
0.39
0.12
1.46
0.33
0.80
0.21
1.06
1.09
0.12
1.61
0.06

394.45
362.37
73.79
57.25
49.67
48.42
31.61
28.76
26.34
23.94
16.13
0.45

35.44
32.53
6.62
5.15
4.47
4.35
2.84
2.58
2.37
2.15
1.45
0.04

35.44
67.97
74.59
79.75
84.21
88.56
91.41
93.99
96.36
98.51
99.96
100.00

Discussion
Hospitalizations of neonates in the NICU are due to several reasons,
with early or late neonatal sepsis being the most prevalent problem16.
In this scenario, therapy with antibiotic use becomes essential, where
treatment and correct management can significantly reduce morbidity
and mortality due to neonatal sepsis17. In view of the importance of
these treatments, the evaluation of antibiotics becomes of great value
from the biological and also economic point of view.
In the current study it was possible to notice that ampicillin, amikacin
and gentamicin presented a higher number of dispensations. This
is because they are the antibiotics of choice for early sepsis and
use in empirical treatments18,19. Our data are similar to those of
a study conducted by Oliveira et al. at a philanthropic hospital
in Bahia18, in which the prescriptions of 56 patients who were
admitted to the NICU were analyzed during six months, where
these medications were also the most frequently prescribed,
with frequency in prescriptions of 33 (58.9%), 32 (57.1%) and
27 (48.2%) for gentamicin, ampicillin and amikacin, respectively.
In the cases of late infections in neonates, the first option is
commonly related to an association, where the first choice is
oxacillin and amikacin, which have a recommendation for use
due to low induction of resistance and to high sensitivity of gramnegative rod-shaped bacteria, also offering low cost; while the
second choice in these cases is using vancomycin associated with
cefotaxime or cefepime19,20. It can then be assumed that part of the
patients admitted to the NICU may have undergone treatments
for late sepsis, due to the amount of these antibiotics dispensed.
According to the protocols set forth by the Brazilian Society of
Pediatrics (Sociedade Brasileira de Pediatria, SBP), these antibiotics
are the most used due to their low resistance profile, high
availability and reduced costs18. In agreement with the SBP, our
study observed reduced unit values, with a mean cost of US$ 0.39
for ampicillin 500 mg and US$ 0.12 for gentamicin 20 mg. Based
on this analysis, it is concluded that, in addition to being effective,
these medications do not represent high costs for the treatments.
In general, cefepime was the antibiotic that generated the highest
costs for the hospital, even if it was one of the least dispensed. This
may justify why it is considered the second treatment option for
infections, when there is no response in the first-choice drugs; it is
understood that they may present resistance to the other antibiotics.
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A
A
A
A
B
B
B
B
A
A
A
A

By classifying antibiotics according to the ABC Curve it is
possible to observe the medications with the highest and lowest
consumption and their costs21,22. The ABC classification indicated
that the medications that represented category A were cefepime,
ampicillin, gentamicin and meropenem, which are represented
by higher costs, accounting for almost 80% of the financial cost.
However, ampicillin and gentamicin were the most dispensed and
their unit costs are low. In this sense, it is believed that they only
fall into category A due to the high number of dispensations, as
they represent a large percentage of the items in stock, when
compared to cefepime and meropenem.
For the purpose of evaluating the economic impact generated by
the antibiotics in the treatment process of patients hospitalized
in the NICU, the mean values of the daily expenses and
hospitalization time, US$ 92.93 and 20 days respectively, were
obtained from a direct survey with the hospital’s inpatient sector.
Thus, it is possible to observe that the costs generated by the
antibiotics dispensed for this unit do not contribute significantly
to the increase in the total amount of the expenses related to
the treatment of patients because, on average, US$ 1,879.20
are spent for the 20 hospitalization daily expenses and the total
amount spent for the most costly antibiotics, which belong to
category A (cefepime, ampicillin, gentamicin and meropenem),
in the period of 1 year, reaches a value of US$ 917.10. Thus, for
a period of 20 hospitalization days, the estimated cost for these
antibiotics reaches US$ 50.25, which represents 2.67% of the total
hospitalization cost.

Conclusion
According to the survey of costs generated by the use of antibiotics
in the NICU, it can be concluded that they do not contribute
significantly to the total cost of hospitalization and treatment of
the patients in this unit.
The most frequently dispensed antibiotics are amikacin, ampicillin
and gentamicin, with low purchase values. The antibiotic with the
highest value found was cefepime, which represented the highest
purchase expenditure.
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