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Prescription of off-label and unlicensed medication

for newborns hospitalized in the Intensive Care Unit
PrescricGo de medicamentos off-label e ndo licenciados para
neonafos hospitalizados na Unidade de Terapia Infensiva

Laura Goedel dos Santos®
Kelser de Sousa Kock®

ABSTRACT

Objective: To analyze the prevalence of off-label and unlicensed
prescriptions for a population of neonates admitted to the Neonatal
Intensive Care Unit in a hospital in southern Santa Catarina.
Methods: Observational study with a cross-sectional design. All
neonates admitted to the Intensive Care Unit during the period
from March 2020 to March 2021 were included. Data collection
was performed through a questionnaire made by the authors
and the classification of drugs based on the Electronic Drug
Description (Buldrio Eletrénico) of the Brazilian Health Regulatory
Agency and Drug Dex-Micromedex.

Results: Data from 296 neonates were evaluated. The prevalence
was 50,7% for prescribing off-label medications and 37,2% for
unlicensed medications. The use of drugs was higherin preterm
neonates, with low birth weight, 1stminute Apgar between 6-8,
5th minute Apgar between 7-8, and in need of invasive procedures.
The most used off-label drugs were ampicillin, gentamicin and
fentanyl (92.6, 92.0 and 26.6%, respectively), whereas the
most used unlicensed drugs were caffeine, phenobarbital and
bromopride (78.1, 16.3 and 10.9%, respectively).

Conclusions: This study showed a large percentage of prescriptions
made in the off-label (50.7%) and unlicensed (37.2%) form in the
Neonatal Intensive Care Unit, corroborating the worrying world
scenario. The most exposed neonates were precisely the most
vulnerable ones and, among the most commonly prescribed
medications, ampicillin and gentamicin stood out in off-label
form and caffeine in unlicensed form.

Keywords: Off-label use; Unlicensed use; Drug prescriptions;
Neonatal health; Neonatal intensive care; Drug legislation.
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RESUMO

Objetivo: Analisar a prevaléncia de prescricoes off-label e ndo
licenciadas uma populacdo de neonatos internados na Unidade de
Terapia Intensiva Neonatal em um hospital ao sul de Santa Catarina.
Métodos: Estudo observacional com delineamento transversal. Foram
incluidos todos os neonatos admitidos na Unidade de Terapia Intensiva
durante o periodo de marco de 2020 a marco de 2021. A coleta de
dados foi realizada a partir de questionario elaborado pelos autores,
e a classificacdo dos medicamentos, com base no Bulério Eletrénico
da Agéncia Nacional de Vigildncia Sanitéria e no Drug Dex-Micromedex.
Resultados: Foram avaliados dados de 296 neonatos. A prevaléncia
foi de 50,7% para prescricao de medicacoes off-labele 37,2% para
medicagdes ndo licenciadas. O uso dos farmacos foi maior em neonatos
pré-termo, com baixo peso ao nascer, Apgar de 1° minuto entre 6-8,
Apgar de 5° minuto entre 7-8, e com necessidade de procedimentos
invasivos. Os farmacos off-label mais utilizados foram a ampicilina,
gentamicina e fentanil (92,6, 92 e 26,6%, respectivamente), ja os
farmacos ndo licenciados mais utilizados foram a cafeing, fenobarbital
e bromoprida (78,1, 16,3 e 10,9%, respectivamente).
Conclusodes: O estudo demonstrou grande porcentagem de
prescricoes realizadas de forma off-label (50,7%) e ndo licenciada
(37,2%) na Unidade de Terapia Intensiva Neonatal de analise,
corroborando o preocupante cenério mundial. Os neonatos
mais expostos foram justamente aqueles mais vulneraveis e,
entre as medicacdes mais utilizadas, destacam-se a ampicilina e a
gentamicina de modo off-label e a cafeina de modo nao licenciado.
Palavras-chave: Uso off-label; Uso sem licenca; Prescricdo de
medicamentos; Satde do lactente; Terapia intensiva neonatal;
Legislacdo de medicamentos.
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Usual prescriptions in the Neonatal Infensive Care Unit

INTRODUCTION
Off-label (OL) are defined as those drugs that, despite having

regulatory approval for use in the country, are prescribed differ-
ently from what is indicated on the package insert — whether
in relation to posology, indication, age group, administration
interval, and/or form of administration.! Unlicensed drugs
(UL) have three main definitions:
a. drugs without authorization to be marketed in the country,
b. drugs that do not have an appropriate formulation on
the market, and
c. drugs with preparation and use of extemporaneous for-
mulas, conceived from the grinding of tablets, dilution

of oral liquids, or opening of capsules.'*

The prescription of OL and UL drugs can be considered a
common practice in the pediatric area, both in hospitals and
outpatient clinics.>® This reality is conditioned by the scar-
city of regulations for medications in the pediatric popula-
tion, the disparity in scientific studies on the action of drugs
in pediatrics, and the lack of knowledge of some profession-
als on the subject.” If drug prescription is complex in chil-
dren, the proper use of medications in the neonatal period
— especially in the need for admission to the Intensive Care
Unit — is even more intimidating.®

The neonatal period comprises the first 28 days of a
baby’s life and is considered a phase of vulnerability to the
child health owing to biological, environmental, social, and
cultural factors.” In addition to the risks naturally expected
between the first and 28th day of life, due to the physiologi-
cal peculiarities of this age group, newborns (NBs) who, for
some reason, require intensive care and multiple pharmaceu-
tical treatments are even more exposed to negative outcomes
— among them the increased risk of adverse drug reactions
and prescription errors.®’

Although the administration of OL and UL drugs promotes
risks higher than those already defined for regulated drugs,'
their use is widespread in the management of neonates admitted
to Neonatal Intensive Care Units (NICUs). OL prescriptions
account for 38-99.5% of all drugs used in NICUs*>'""" while
the ULs have a prevalence of use ranging from 1.9-24%.>12141¢
The percentage variation is due to different study designs and
clinical settings, as well as the adopted definition of OL and
UL drugs."* Because of the heterogeneity of results, there is still
no clear definition of the prevalence of these prescriptions in
practice, nor is known the magnitude of the risks to which neo-
nates are actually exposed. The small number of clinical trials
conducted with this population, especially due to ethical and
methodological factors, is responsible for the low evidence of

safety of drug prescriptions."”

The high prevalence of OL and UL prescriptions is also a
reality in our country, corroborating worldwide trends. Brazil,
despite having a regulatory agency for drug registration —
Brazilian Health Regulatory Agency (ANVISA) — still does not
have specific regulations for the neonatal population, making
it impossible to reduce the prevalence of these prescriptions.
The use of these products, even “globalized”, lacks scientific
contributions that allow an adequate understanding of the true
risks and benefits of this practice.

The present study sought to analyze the prevalence of OL
and UL prescriptions in neonates admitted to the NICU of a
regional hospital in southern Santa Catarina, Brazil, besides per-
forming a secondary analysis of the epidemiological profile of
the newborns who received these medications. We believe that
this research can encourage future development of appropriate
drugs, thereby reducing damage to the neonatal population,
especially since newborns are already subject to risks inherent
to the severity of the pathologies that require hospitalization
and treatment at such an early stage of their existence.

METHOD

This is an observational study with cross-sectional design,
through research in secondary databases. The study popula-
tion was composed of neonates admitted to the NICU of the
Hospital Nossa Senhora da Conceigio (HNSC), from March,
2020 to March, 2021, in the city of Tubaro, Santa Catarina
state, Brazil.

The list was provided by the Information Technology Sector
of the HNSC and all neonates admitted to the NICU of this
hospital were included, being initially 397 neonates admitted
to the sector. The defined exclusion criteria were incomplete
or lost socio-demographic data, with 101 newborns consid-
ered as losses.

Data collection was initiated after approval by the Research
Ethics Committee of the Universidade do Sul de Santa Catarina,
under opinion 5,226,515 on February 7, 2022, respecting the
precepts of resolution 466/12 of the National Health Council.
The data were documented in a Data Collection Protocol, pre-
viously prepared by the authors, and were then computerized.

The protocol was composed of three groups of variables:
sociodemographic (gestational age, birth weight, route of deliv-
ery, and Apgar score on the 1st and 5th minutes), prescrip-
tion-related (use of OL and UL medication, total number of
OL and UL prescriptions, main OL and UL medications pre-
scribed), and clinic-related (diagnosis at hospitalization, need
for invasive procedures, invasive procedures used, and outcome).

The invasive procedures evaluated in this study were: uri-

nary catheter, venous dissection, umbilical catheter, parenteral
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nutrition, mechanical ventilation, peripheral venous access,
arterial gasometry and peripherally inserted central catheter.

The variables related to prescriptions were defined based
on the classification of drugs as OL and/or UL for the ana-
lyzed population. This definition was performed according
to national data by ANVISA’s Electronic Drug Description
(Buldrio Eletrénico) and international data by Drug Dex-
Micromedex, allowing the comparison of results with inter-
national institutions.

After collection, data were tabulated in Microsoft Excel 2016
spreadsheet and statistical analysis was performed in Statistical
Package for the Social Sciences (SPSS) software, version 21.0.
Quantitative variables were described using measures of central
tendency and data dispersion, while qualitative variables were
described using absolute and percentage frequency. Differences
in proportions were tested by Pearson’s chi-square (X?) test and
differences in means, by Student’s #-test or non-parametric
equivalents, according to data suitability. The statistical sig-
nificance level adopted was 5% (p-value<0.05).

RESULTS

In this study, 296 records of neonates submitted to care in the
NICU, at Hospital Nossa Senhora da Conceigao, during a
one-year period were evaluated. The mean gestational age was
34.24+4.0 weeks, and the mean birth weight was 2,348.1£942.0
grams. The route of delivery was cesarean section in 216 births
(72.9%) and the Apgar score represented good vitality (>7
points) at the Ist minute in 227 (76.6%) newborns and at the
5th minute in 272 (91.8%). The main admission diagnoses
were respiratory distress (82.9%), prematurity (67.6%), and
risk of early sepsis (39.5%); other less common were congen-

ital pneumonia (4.7%), meconium aspiration syndrome (6,

2%), and congenital heart disease (1%). The need for invasive
procedures was reported in 226 (76.3%) neonates.

The prevalence of OL prescriptions in the study popu-
lation was 50.7%, while the prevalence of UL prescriptions
was 37.2%. The use of OL and UL medications was notably
higher in preterm neonates with low birth weight, 1st and 5th
minute Apgar scores between 68, and with need for invasive
procedures (Table 1). The main route of delivery was cesar-
ean section, performed in 68.7% of all newborns who used
OL medication and 70% of those who used UL medications.

The main pathologies at diagnosis associated with the use
of OL and UL medications for treatment within the NICU
analyzed were respiratory distress, prematurity and risk of early
sepsis (Figure 1). Other less prevalent pathologies, representing
less than 1% of the total, were achondroplasia, atresia of the
choanae, atresia of the esophagus, cyanosis of the lower limbs,
convulsive crisis, severe dehydration, severe jaundice, acute
respiratory failure, cleft lip, cystic adenomatous malforma-
tion of the lung, congenital syphilis, omphalocele, and others.

Concerning the invasive procedures most commonly used in
newborns admitted to the NICU who used OL and UL medi-
cations, we can mention mainly the peripherally inserted cen-
tral venous catheter, arterial gasometry and peripheral venous
access, as shown in Figure 2. Some invasive procedures were
used in minimal prevalence: intrahepatic catheter and ventric-
ular-atrial shunt.

Of the 296 neonates evaluated in the NICU during this
period, 238 used between 0-5 medications and 58 used between
6-19 medications, approved or not. Of the total number of
neonates who received OL prescriptions, 120 used between
1-3 OL medications, and the remaining 30 used between
4-8 medications in this category. Regarding the total number
of neonates who received UL prescriptions, 96 of them used

Table 1. Clinical-demographic profile of the 296 neonates who received off-label or unlicensed medications during
hospitalization in the Neonatal Intensive Care Unit of the Hospital Nossa Senhora da Conceicdo, in Tubardo (SC),
between March 2020 and March 2021.

Use of oFf—label medication Use of unlicensed medication
p-value

p-value
e [ o

GA (weeks) 32 7+4.6 35.712.5 <0.001 31.3+4.2 35.8+2.8 <0.001
Weight (g) 20211969 2684£785 <0.001 17171844 2721787 <0.001
Apgar 1t min. 6.7£2.5 7.781.7 <0.001 6.8+2.3 7.4421 0.02
Apgar 5% min 8.2£1.8 8.9%1.1 <0.001 8.211.6 8.7(x1.5 0.009
Invasive procedures
Yes 150 (100%) 76 (52.1%) <0.001 106 (96.4%) 120 (64.5%) <0.001
No 0 (0%) 70 (47.9%) <0.001 4 (3.6%) 66 (35.5%) <0.001

Values in mean + standard deviation or in number (%); GA: gestational age
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Congenital cardiopathy
Intrauterine growth restriction
Meconium aspiration syndrome
Neonatal anoxia

Congenital pneumonia

Risk of early sepsis

Most common pathologies

Prematurity

Respiratory distress

40 50 60 70 80 90 100

Percentage (%)

. Risk of . Meconium | Intrauterine .
Respiratory . Congenital | Neonatal . Congenital
. Prematurity early . . aspiration growth :
distress . pneumonia | anoxia o cardiopathy
sepsis syndrome | restriction
Unlicensed 88.2 85.5 58.2 3.6 6.4 1.8 4.5 0.9
M Off-label 84.0 76.0 66.0 9.3 6.7 33 2.7 1.3

Figure 1. Main clinical conditions associated with admission to the Neonatal Intensive Care Unit and prescription
of off-label or unlicensed medications at Hospital Nossa Senhora da Conceicdo, in Tubardo (SC), between March

2020 and March 2021.

only one medication from this class and 14 used between 2-3
UL medications.

The most commonly prescribed OL drugs for the neonates
were ampicillin, gentamicin, fentanyl, and vancomycin, and
the most commonly UL drugs were caffeine, phenobarbital,
and bromopride (Table 2).

The outcome of the study neonates was classified as hos-
pital discharge and/or transference or death. Of the total 296
neonates analyzed, 22 (7.4%) died during hospitalization.
Considering the newborns who used OL medications, the
proportion of deaths was 14%, while among those who did
not use OL medications, was only 0.7% (p<0.001). Among
newborns who received UL medications, 11.8% died, and
among those who did not receive, 4.8% died (p=0.027). The
mean number of OL medications used in the neonates who
did not survive was 3.9%1.9 drugs, while the mean number of
UL medications used in this group was 1.240.4. The negative
outcome was more prevalent in neonates who used more than
five medications, regardless of category, representing 72.7% of
deaths recorded in this period, and the mean total number of
medications in this group was 9.0£5.2 drugs.

DISCUSSION
The high prevalence of OL (50.7%) and UL (37.2%) prescrip-

tions used in neonates demonstrated in this study corroborates
some previously published national and international data. In
a cohort study conducted in Natal (RN), 49.3% of neonates
received OL prescriptions and 24.6% received UL prescrip-
tions during hospitalization.'® In a Spanish cohort study, it was
found that 57.1% of neonates received OL medications, while
32.1% received at least one UL medication.”

Demonstrating even higher prevalence when only the pre-
mature population was analyzed, a recent noncompeting cohort
study conducted in Vitéria da Conquista (BA), found a preva-
lence 0f 79% for OL use and 55.5% for UL use in infants born
at less than 37 weeks gestational age.”” Another study, cited
above, showed a 100% frequency of OL use of medications in
extreme preterm (<28 weeks) and very preterm (between 28-31
weeks) infants.! This data confirms the most prevalent mean
age for use of these medications in the present study.

A cross-sectional study conducted in the NICU of an Italian
hospital showed that 93.4% of neonates received OL prescrip-
tions and 46.7% received UL.?' Another analysis, this time in
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Most associated invasive procedures
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Unlicensed 57.5 68.9 61.3 40.6 443 20.8 7.5 5.7
M Off-label 64.7 64 58.7 44 37.3 24.6 10 6

Figure 2. Main invasive procedures associated with admission to the Neonatal Intensive Care Unit and prescription
of off-label or unlicensed medications at Hospital Nossa Senhora da Conceicdo, in Tubardo (SC), between March

2020 and March 2021.

Indian, showed that only 12.3% of prescriptions were used in
OL form in the NICU.?? The great divergence between the
data may be due to the different standardization of medica-
tions, based on the Drug Regulatory Agencies of each country
— in Italy, the European Medicines Agency and, in India, the
British Regulatory Agency.

In addition to the classifications according to national
regulations, different definitions can be used when referring
to OL and UL medications. It is even possible to group them
into a large group defined only as OL, as performed in the arti-
cles cited below. A cross-sectional study carried out in a high-
risk maternity hospital in Aracaju (SE) showed that 98.1% of
neonates used OL therapy — including drugs not licensed by
ANVISA’ Another study, a six-month retrospective cohort,
also in Brazil, showed that 95.6% of prescriptions in the NICU
were OL.? The difference in nomenclature and classification
of the drugs hinders the comparison of this article with some
other previously published studies.

Regarding the epidemiological clinical profile, as in this
study, some authors have already demonstrated that the

newborns that most received OL and UL prescriptions were
preterm infants, with low birth weight, and 1stand 5th minute
Apgar scores between 6-8. In a retrospective Brazilian study,
unapproved prescriptions were notably higher (100% OL
and 20.5% UL) in neonates with a gestational age <31 weeks,
with a mean 1st minute Apgar score of 5.9 (standard deviation
SD+2.0), mean 5th minute Apgar score of 7.9 (SD%1.3), and
mean birth weight of 1,078.4g (SD+268.6)."* Furthermore, a
Brazilian cohort study, also non-competing, showed an asso-
ciation of OL prescriptions with very preterm (28-31 weeks),
extreme preterm (<28 weeks), low birth weight (<2,500 g),
and 5th minute Apgar score <7. For UL use, the association
was greater in very preterm infants, with birth weight between
1,000-1,500 g, and 5th minute Apgar score <7.%°

The main diagnoses performed in the NICU that required
the use of unapproved or different treatment from the regulations
were precisely those most prevalent in the sector. A Brazilian
cross-sectional study showed that respiratory syndrome and sep-
sis accounted for 56.9% of the diagnoses of newborns admitted
to the NICU."® Another study showed that prematurity was
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Table 2. Frequency of off-label and unlicensed
medications most used in the 296 neonates admitted
to the Neonatal Intensive Care Unit of the Hospital
Nossa Senhora da Conceicdo, in Tubardo (SC), between
2020 and 2021.

Off-label use
Ampicillin 139 92.6
Gentamicin 138 92.0
Fentanyl 40 26.6
Vancomycin 32 21.3
Amikacin 20 13.3
Cefepime 13 8.6
Fluconazole 9 6.0
Meropenem 8 5.3
Metronidazole 7 4.6

Medication Prescriptions (n) %

86

Caffeine 78.1
Phenobarbital 18 16.3
Bromopride 12 10.9
Dipyrone 6 5.4
Spironolactone 1 0.9
Captopril 1 0.9

responsible for 48% of the admissions, while respiratory dys-
function was responsible for 18.9%.% This article, based on
secondary data collection, considered only the diagnosis that
led to admission of the newborn to the NICU. One of its lim-
itations, therefore, is the fact that it cannot include relevant
pathologies that may have emerged during continued care or
coexisted with the main pathology — with delayed diagnosis
— since they may have influenced the definition of treatment.

The profile of neonates who required invasive procedures
during hospitalization corresponds, almost in totality, with
the profile of neonates who used the OL and UL medications
(96.4% of those who used UL and 100% of those who used
OL; p<0.001 in both) — a finding that confirms the exposure
of the most fragile infants to the less studied drugs. The inva-
sive procedures most associated with the concomitant use of
the studied medications were peripheral venous access, arterial
gasometry, and peripherally inserted central catheter.

In the present study, the most prescribed OL drugs were
ampicillin, gentamicin, and fentanyl. Fentanyl, classified as an
opioid, ranked 3rd among the OL drugs most prescribed in the
hospital’s NICU, and is widely used for neonatal pain control,

although it is only allowed for pediatric use above 2 years of
age.” The drug belongs to the highest alert group, because if
administered incorrectly it can culminate in serious outcomes.”
Ampicillin and gentamicin, in turn, are anti-infectives for sys-
temic use and were the main drugs prescribed, accounting for
92.6 and 92% of neonates receiving OL medications, respec-
tively. The percentage difference may have occurred because of
an error in data collection — since the two medications are used
in association in the NICU for the treatment of early neonatal
sepsis — or due to the isolated use of ampicillin in one neonate.
Ampicillin, the main OL medication prescribed in this study,
is only approved for pediatrics over 1 year of age. However, it is
indicated by the guidelines for neonatal use, both for prophylaxis
and treatment.”* Gentamicin, in turn, despite being approved
for use in newborns, must be prescribed at 8- or 12-hour inter-
vals according to ANVISA.” In the reality of NICUs, the drug is
prescribed every 24, 36 or 48 hours, according to the indication
of neonatal protocols.”® A Brazilian study also demonstrated the
main prevalence of amikacin use, but did not consider gentami-
cin as OL, despite being administered differently from the pack-
age insert in relation to the administration time between doses.”
Studies in other centers confirmed the class of anti-infectives as the
main OL prescribed, but there were differences among the most
prevalent antibiotics: amikacin, tobramycin, meropenem, cefo-
taxime and vancomycin, that were cited in different results.''>%
Regarding the most prescribed UL drugs, caffeine stood out in
prevalence. Caffeine citrate, despite not being regulated by ANVISA,
is used for the prevention and treatment of primary apnea of pre-
maturity, acting on the central nervous system.” In a survey car-
ried out in Spain,'® caffeine, although being the most prescribed
UL drug, had a prevalence of 33.3% — while in the present study
it was responsible for 78.1% of the UL prescriptions. Another
research, conducted in Bahia, had a prevalence of caffeine use of
75.5% among neonates submitted to UL drugs, which corroborates
the prevalence found in this article.!” Other UL drugs prescribed,
but in smaller amounts, were intravenous phenobarbital — a bar-
biturate allowed only orally by ANVISA — and bromopride —
an antiemetic contraindicated for infants below one year of age.
Among newborns who used OL and/or UL medication,
14 and 11.8% respectively, died. The negative outcome was
more prevalent in neonates who required more than five med-
ications, regardless of drug class. In a Korean study,” the mean
number of OL and UL medications used was also higher in
neonates who did not survive; however, it was not possible to
directly associate the two variables. Although there is statistical
significance between the number of medications used and the
negative outcome, it is not possible to determine a cause-con-
sequence relationship, since disease severity is related to the

number of prescriptions received and also to the cause of death.
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In conclusion, the current study demonstrated the high per-
centage of prescriptions made of OL (50.7%) or UL (37.2%)
drugs in the NICU analyzed. The most vulnerable neonates
to these prescriptions were those with low birth weight, born
before 37 weeks of gestational age, with Apgar score between
6-8 and in need of invasive procedures. Among the most com-
monly used medications were ampicillin and gentamicin in an
OL form and caffeine in UL. The results show a worrisome
scenario, in agreement with worldwide data, which makes it
essential to carry out further studies in the area, thus seeking to
achieve greater safety and quality drug therapy in neonatology.
In view of the ethical difficulty of performing clinical trials in
this population, retrospective studies are of great value, since
they can be used by drug regulatory agencies, whether national
or not, to review drug package inserts.

REFERENCES

1. Aronson JK, Ferner RE. Unlicensed and off-label uses of
medicines: definitions and clarification of terminology. Br J
Clin Pharmacol. 2017;83:2615-25. https://doi.org/10.1111/
bcp.13394

2. KoutiL, Aletayeb M, Aletayeb SM, Hardani AK, Eslami K.
Pattern and extent of off-label and unlicensed drug use in

neonatalintensive care unitsin Iran. BMC Pediatr. 2019;19:3.
https://doi.org/10.1186/512887-018-1370-x

3. Pandolfini C, Bonati M. A review of the literature on of f-label

drug use in children. Eur J Pediatr. 2005;164:552-8. https://
doi.org/10.1007/s00431-005-1698-8

4. ShakeelS, Iffat W, Nesar S, Zaidi H, Jamshed S. Exploratory
findings of prescribing unlicensed and off-label medicines

among children and neonates. Integr Pharm Res Pract.
2020;9:33-9. https://doi.org/10.2147/IPRP.5231134

5. KoszmaEl, Bispo AJ, Santana IA, Santos CN. Use of off-label
medications in a neonatal intensive care unit. Rev Paul
Pediatr. 2021;39:€2020063. https://doi.org/10.1590/1984-
0462/2021/39/2020063

6. Kumar P, Walker JK, Hurt KM, Bennett KM, Grosshans N,

Fotis MA. Medication use in the neonatal intensive care
unit: current patterns and off-label parenteral medication.
J Pediatr (Rio J). 2008;152:412-5. https://doi.org/10.1016/j.
jpeds.2007.07.050

7.  Brazil. Ministério da Satide [homepage da Internet]. Secretaria
de Atencdo a Salide. Departamento de A¢des Programaticas
Estratégicas. Atencdo a salde do recém-nascido: guia para
os profissionais de salde. Brasilia: Ministério da Satde; 2014
[cited 2022 Aug 16]. Available from: https://bvsms.saude.gov.
br/bvs/publicacoes/atencao_saude_recem_nascido_v1.pdf

Funding
This study did not receive any funding.

Conflict of inferests
The authors declare there is no conflict of interests.

Authors’ contribuitions

Study design: Santos LG, Santos ]G, Iser BM, Koch KS, Dal
B6 K. Data collection: Santos LG. Data analysis: Iser BM,
Koch KS. Manuscripr writing: Santos LG, Santos JG, Dal Bo
K. Manuscripr revision: Iser BM. Study supervision: Dal B6 K.

Declaration
The database that originated the article is available with the

corresponding author.

8.  SultanaJ,Zaccarina C, Lisa R, Rossi F, Capuano A, Ferrajolo C.
Good pharmacovigilance practice in paediatrics: an overview
of the updated European Medicines Agency Guidelines.
Pediatr Drugs. 2019;21:317-21. https://doi.org/10.1007/
s40272-019-00350-w

9. Cavell GF, Mandaliya D. Magnitude of error: a review
of wrong dose medication incidents reported to a UK
hospital voluntary incident reporting system. Eur J
Hosp Pharm. 2021;28:260-5. https://doi.org/10.1136/
ejhpharm-2019-001987

10. Guimaraes CR, Sousa EF, Pinto RR. Riscos e beneficios do
uso de off label de medicamentos: revisdo de literatura.
Braz J Dev. 2021;7:104149-57. https://doi.org/10.34117/

bjdv7n11-166

11. NeubertA, LukasK, Leis T, Dormann H, Brune K, Rascher W.
Drug utilisation on a preterm and neonatal intensive care
unit in Germany: a prospective cohort-based analysis. Eur
JClinPharmacol. 2010;66:88-95. https://doi.org/10.1007/
s00228-009-0722-8

Kieran EA, O'Callaghan N, O'Donnell CP. Unlicensed and
off-label drug use in an Irish neonatal intensive care unit: a
prospective cohort study. Acta Paediatr. 2014;103:e139-42.
https://doi.org/10.1111/apa.12541

Souza Jr AS, Santos DB, Rey LC, Medeiros MG, Vieira MG,
Coelho HL. Off-label use and harmful potential of drugsina
NICU in Brazil: a descriptive study. BMC Pediatr. 2016;16:13.
https://doi.org/10.1186/512887-016-0551-8

Costa HT, Costa TX, Martins RR, Oliveira AG. Use of off-label
and unlicensed medicines in neonatal intensive care. PLoS
One. 2018;13:20204427. https://doi.org/10.1371/journal.
pone.0204427

12.

13.

14.

7

Rev Paul Pediatr. 2024;42:€2023023


https://doi.org/10.1111/bcp.13394
https://doi.org/10.1111/bcp.13394
https://doi.org/10.1186/s12887-018-1370-x
https://doi.org/10.1007/s00431-005-1698-8
https://doi.org/10.1007/s00431-005-1698-8
https://doi.org/10.2147/IPRP.S231134
https://doi.org/10.1590/1984-0462/2021/39/2020063
https://doi.org/10.1590/1984-0462/2021/39/2020063
https://doi.org/10.1016/j.jpeds.2007.07.050
https://doi.org/10.1016/j.jpeds.2007.07.050
https://bvsms.saude.gov.br/bvs/publicacoes/atencao_saude_recem_nascido_v1.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/atencao_saude_recem_nascido_v1.pdf
https://doi.org/10.1007/s40272-019-00350-w
https://doi.org/10.1007/s40272-019-00350-w
https://doi.org/10.1136/ejhpharm-2019-001987
https://doi.org/10.1136/ejhpharm-2019-001987
https://doi.org/10.34117/bjdv7n11-166
https://doi.org/10.34117/bjdv7n11-166
https://doi.org/10.1007/s00228-009-0722-8
https://doi.org/10.1007/s00228-009-0722-8
https://doi.org/10.1111/apa.12541
https://doi.org/10.1186/s12887-016-0551-8
https://doi.org/10.1371/journal.pone.0204427
https://doi.org/10.1371/journal.pone.0204427

Usual prescriptions in the Neonatal Infensive Care Unit

15.

16.

17.

18.

19.

20.

21.

Laforgia N, Nuccio MM, Schettini F, Dell’Aera M, Gasbarro AR,
DellErba A, et al. Off-label and unlicensed drug use among
neonatal intensive care units in southern Italy. Pediatric Int.
2014;56:57-9. https://doi.org/10.1111/ped.12190

Casaf VA, Escribano BC, Garrido-Corro B, Murie MC, Alvarez
MJ, Rubia Nieto MA. Off-label and unlicensed drug use in a
Spanish neonatalintensive care unit. Farm Hosp. 2017;41:371-
81. https://doi.org/10.7399/fh.2017.41.3.10691

Davis JM, Connor EM, Wood AJ. The need for rigorous
evidence on medication use in premature infants: is it time
for a neonatal rule? JAMA. 2012;308:1435-6. https://doi.
org/10.1001/jama.2012.12883

Silva SC, Martins LM, Bernardino FB, Freitas BH, Pinto FA, Gaiva
MA. Perfil clinico de neonatos admitidos em uma unidade
de terapia intensiva neonatal. Braz J Dev. 2021;7:119510-
21. https://doi.org/10.34117/bjdv7n12-626

Sucasas Alonso A, Avila-Alvarez A, Combarro Eiriz M
Martinez Roca C, Yanez Gémez P, Codias Lépez A, et al.
Use of off-label drugs in neonatal intensive care. An Pediatr
(Engl Ed). 2019;91:237-43. https://doi.org/10.1016/].
anpedi.2018.12.015

Vieira VC, Costa RS, Lima RC, Queiroz DB, Medeiros DS.
Prescription of off-label and unlicensed drug for premature
infants in neonatal intensive care unit. Rev Bras Ter
Intensiva. 2021;33:266-75. https://doi.org/10.5935/0103-
507X.20210034

Cuzzolin L, Agostino R. Off-label and unlicensed drug
treatments in Neonatal Intensive Care Units: an Italian
multicentre study. Eur J Clin Pharmacol. 2016;72:117-123.
https://doi.org/10.1007/s00228-015-1962-4

22.

23.

24.

25.

26.

217.

28.

29.

Chauthankar AS, Marathe PA, Potey AV, Nanavati RN. Drug
utilization in Neonatal Intensive Care Unit of a tertiary-care
hospital in Mumbai, India. Indian Pediatr. 2017;54:931-4.
https://doi.org/10.1007/s13312-017-1184-1

Silva AG, Cardoso AS, Oliveira CB, Moura HO. Principais
causas deinternacbes emu ma unidade neonatal no extreme
norte do Brasil. Braz J Hea Rev. 2020;3:12416-30. https://
doi.org/10.34119/bjhrv3n5-086

Antibidticos do Brasil [homepage on the Internet]. Fentanil
(citrate de fentanila) [cited 2022 Oct 03]. Available from:
https://www.ablbrasil.com.br/wp-content/uploads/2021/
laudos/Fentanil-Bula%20Profissional.pdf.

Institute for Safe Medication Practices [homepage on
the internet]. ISMP list of high alert medications in acute
care settings [cited 2022 Oct 03]. Available from: https://
www.ismp.org/sites/default/files/attachments/2018-08/
highAlert2018-Acute-Final.pdf

Taketomo CK, Hodding JH, Kraus DM. Manual of pediatric

and neonatal dosage with index of international trade
names. Sdo Paulo: Lexi-Comp; 2014.

Santisa Laboratério Farmacéutico [homepage on the internet].
Sulfato de gentamicina [cited 2022 Oct 10]. Available from:
https://guiadafarmaciadigital.com.br/arquivos-uploads/
bula/bula_027188_1.pdf

Al-Turkait A, Szatkowski L, Choonara |, Ojha S. Review of drug
utilization studies in neonatal units: a global perspective.
Int J Environ Res Public Health. 2020;17:5669. https://doi.
org/10.3390/ijerph17165669

Kaminsky SK, Fisberg M. Metabolism of caffeine and apnea
newborn infant. Rev Paul Pediatr. 1991;9:3-9.

© 2024 Sociedade de Pediatria de Sdo Paulo. Published by Zeppelini Publishers.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

8

Rev Paul Pediatr. 2024;42:2023023


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1111/ped.12190
https://doi.org/10.7399/fh.2017.41.3.10691
https://doi.org/10.1001/jama.2012.12883
https://doi.org/10.1001/jama.2012.12883
https://doi.org/10.34117/bjdv7n12-626
https://doi.org/10.1016/j.anpedi.2018.12.015
https://doi.org/10.1016/j.anpedi.2018.12.015
https://doi.org/10.5935/0103-507X.20210034
https://doi.org/10.5935/0103-507X.20210034
https://doi.org/10.1007/s00228-015-1962-4
https://doi.org/10.1007/s13312-017-1184-1
https://doi.org/10.34119/bjhrv3n5-086
https://doi.org/10.34119/bjhrv3n5-086
https://www.ablbrasil.com.br/wp-content/uploads/2021/laudos/Fentanil-Bula%20Profissional.pdf
https://www.ablbrasil.com.br/wp-content/uploads/2021/laudos/Fentanil-Bula%20Profissional.pdf
https://www.ismp.org/sites/default/files/attachments/2018-08/highAlert2018-Acute-Final.pdf
https://www.ismp.org/sites/default/files/attachments/2018-08/highAlert2018-Acute-Final.pdf
https://www.ismp.org/sites/default/files/attachments/2018-08/highAlert2018-Acute-Final.pdf
https://guiadafarmaciadigital.com.br/arquivos-uploads/bula/bula_027188_1.pdf
https://guiadafarmaciadigital.com.br/arquivos-uploads/bula/bula_027188_1.pdf
https://doi.org/10.3390/ijerph17165669
https://doi.org/10.3390/ijerph17165669

