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ABSTRACT

Objective: to analyze the prevalence and factors associated with acute kidney injury in
preterm newborns. Method: a cross-sectional study based on records data of preterm
newborns hospitalized in two neonatal units in northwest Parand State in 2015. For data
analysis, the logistic regression model was used by the stepwise forward method and
Fisher’s Exact Test. Results: 132 preterm newborns, with a prevalence of 7.5% of acute
kidney injury, were hospitalized. Majority of males, extremely preterm and very low birth
weight. Associated factors were the use of non-nephrotoxic antibiotics and the presence
of mechanical pulmonary ventilation, increasing the chance of developing acute kidney
damage by 2.98 and 1.33/day, respectively. Hospitalization days constituted a protection
factor. Conclusion: this study was able to identify the prevalence, and outline the variables
associated with acute kidney injury in preterm newborns in a particular care situation.
Descriptors: Acute Kidney Injury; Infant; Premature; Intensive Care Units; Neonatal; Newborn;
Child Health Services.

RESUMO

Objetivo: analisar a prevaléncia e fatores associados a lesao renal aguda em recém-nascidos
prematuros. Método: estudo transversal realizado a partir de dados de prontuérios de recém-
nascidos prematuros internados em duas unidades neonatais do noroeste paranaense
em 2015. Para analise dos dados, utilizou-se o modelo de regressao logistica pelo método
stepwise forward e Teste Exato de Fisher. Resultados: foram internados 132 prematuros, com
prevaléncia de 7,5% de lesao renal aguda. Maioria do sexo masculino, prematuros extremos
e com muito baixo peso ao nascer. Os fatores associados foram o uso de antibiéticos ndo
nefrotoxicos e a presenca de ventilacdo pulmonar mecanica, aumentando em 2,98 e
1,33/dia a chance do desenvolvimento de lesdo renal aguda, respectivamente. Os dias
de hospitalizagdo constituiram fator de protecdo. Conclusdo: este estudo foi capaz de
identificar a prevaléncia e delinear as variaveis associadas a ocorréncia de lesao renal aguda
em recém-nascidos prematuros numa determinada realidade assistencial.

Descritores: Lesdo Renal Aguda; Recém-Nascido Prematuro; Unidade de Terapia Intensiva
Neonatal; Recém-Nascido; Servicos de Saude da Crianca.

RESUMEN

Objetivo: analizar la prevalenciay factores asociados a la lesion renal aguda en recién nacidos
prematuros. Método: estudio transversal realizado a partir de datos de prontuarios de recién
nacidos prematuros internados en 2 unidades neonatales del noroeste del estado de Parana
en 2015. Para el analisis de los datos, se utilizé el modelo de regresion logistica por el método
stepwise forwardy Test Exacto de Fisher. Resultados: fueron internados 132 prematuros, con
prevalencia del 7,5% de lesion renal aguda. La mayoria era del sexo masculino, prematuros
extremos y con muy bajo peso al nacer. Los factores asociados fueron el uso de antibiéticos
no nefrotdxicos y la presencia de ventilacién pulmonar mecénica, aumentando en 2,98 y
1,33/dia la posibilidad del desarrollo de lesién renal aguda, respectivamente. Los dias de
hospitalizacion constituyeron un factor de proteccién. Conclusion: este estudio fue capaz
de identificar la prevalencia y delinear las variables asociadas a la ocurrencia de lesion renal
aguda en recién nacidos prematuros en una determinada realidad asistencial.
Descriptores: Lesion Renal Aguda; Recién Nacido Prematuro; Unidad de Cuidado Intensivo
Neonatal; Recién Nacido; Servicios de Salud Infantil.
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INTRODUCTION

About 15 million infants are born preterm every year, represent-
ing more than one in ten births. Prematurity and its complica-
tions generate health problems, both short-term and long-term,
constituting an important predictor of neonatal morbidity and
mortality?. Preterm birth increases the risk of adaptation to
extrauterine life, which can lead to a number of complications
after birth, such as changes in neurological development, motor,
cognitive alterations, language delay, behavioral and social prob-
lems, poor school performance®, as well as readmissions during
the first year of life and higher morbidity and mortality rates®.

Among the complications of preterm birth, there is the Acute
Kidney Injury (AKl) enhanced by anatomic-physiological immatu-
rity of the preterm kidney. AKl is defined as the decrease in renal
function that incapacitates the kidney to maintain its endocrine
and exocrine activities, as well as the elimination of compounds
discarded by filtration. Thus, the functions of urinary production
and concentration, homeostasis of body fluids, maintenance of the
basic acid balance of the organism and associated with an acute
decrease in the glomerular filtration rate and renal tubular function.
In newborns (NB), the condition is characterized laboratorially by
the progressive and reversible increase in serum creatinine levels®?.

AKlis a multifactorial pathology of origin, whose origin in preterm
newborns (PTNB) is related to numerous risk factors, including low
birth weight (<2,500 g)""%, low Apgar score, intubation at birth,
respiratory distress syndrome, cardiac congestion, congenital
anomalies"”, administration of certain medicines"?, persistent
ductus arteriosus, neonatal sepsis, shock?”, hyperbilirubinemia‘™,
surgical interventions¥, renal anomalies, among others®.

Studies show that AKI develops in approximately 8 to 24% of
all infants admitted to the Neonatal Intensive Care Unit (NICU),
and mortality rates can reach between 14 and 73% of cases(%'"'3),

Considering AKI characteristics in NB, its prevention consists in
avoiding measures that may potentiate its appearance, and special
attention should be paid to the numerous medications used by
PTNB, avoiding dehydration conditions and optimizing the patient’s
favorable clinical conditions"?. Its treatment is based on nutritional
support, medication administration minimizing risk factors whenever
possible, and aiming to reestablish renal function and understand-
ing the need for measurements of creatinine and urinary volume™,

In this setting, knowing the factors related to the occurrence of
AKlin preterm infants is important to improve the understanding
about this pathology and its implications, thus reducing the clinical
repercussions that may affect the survival and quality of life of PTNB.

OBJECTIVE

To analyze the prevalence and factors associated with the
development of AKI in NBTP.

METHOD
Ethical aspects

This research respected all the ethical precepts of Resolution
466/12 of the Brazilian Health Board (Conselho Nacional de Saude),
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which deals with research involving human beings, having ethical
approval of the project, according to Opinion 1,453,690/2016.Because
it was a documentary research, it was requested and authorized the
exemption of the Free and Informed Consent Term (FICT).

Design, place of study and period

This is a quantitative, cross-sectional and retrospective study
based on the data obtained from PTNB records hospitalized in
two Intensive Care Units located in the Northwest region of
Parand State, from January 1 to December 31, 2015. Data collec-
tion took place in the first half of 2016. In the region, there are
three reference NICUs for assistance to the sick and/or preterm
neonate, but one did not accept to participate in the research.

Hospital A is a public and educational institution with 123 beds,
regional reference for various specialties. The NICU of this hospital
was inaugurated in 1998, currently has six beds of Neonatal Intensive
Care and four of Semi-Intensive Unit. Hospital B is a philanthropic
entity with 180 beds, and the Neonatal/Pediatric UTI of this service
currently has 12 beds to care for infants and children up to 12 years old.

Population and eligibility criteria

The PTNB'that met the following eligibility criteria were ana-
lyzed: preterm (gestational age less than 37 weeks) and hospital-
ized in the Intensive Care Units studied in the year 2015. There
were no exclusion criteria, since all PTNB below 37 weeks had
the data from their charts analyzed for the research purposes.

Study protocol

To investigate the AKI outcome/dependent variable, the ex-
istence or absence of AKI during hospitalization was considered.
The independent variables regarding birth history and PTNB
evolution during hospitalization were: gender (female and male),
type of delivery (vaginal and cesarean), maternal age, number of
prenatal consultations, gestational age (preterm infants <28 weeks,
very preterm - 28 to <32 weeks; moderate to late preterm - 32 to
<37 weeks), birth weight (<1,500 grams, 1,500 to <2,500 grams,
> 2,500 grams), Apgar at the fifth minute (<7 and >7), performing
a resuscitation maneuver at the reception at birth (recording of
any maneuvers performed at birth - yes and no), days in use of
mechanical pulmonary ventilation (MPV), days in supplemental
oxygen use, days in use with umbilical catheter, days in use of
Peripherally Inserted Central Catheter (PICC), use of antibiotic (yes
and no) and for how long was used, time of hospitalization in days,
Gestationally Corrected Age (GCA) (GCA record on discharge) and
high weight (final weight record, acquired during hospitalization).

The data collected from the medical records were recorded in
a specific tool prepared by the authors, specifically for the study.
In order to maintain the organization of the data, they were
transferred to Microsoft Excel version 2013 worksheet.

Analysis of results, and statistics

For the data analysis, the multiple binary logistic regression
model was used. The stepwise forward method (univariate analysis,
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model comparison and diagnostic analysis) was used® by means
of the SAS and R software, in order to obtain the adjusted odds
ratios (adjOR), with a 95% confidence interval. For the categorical
variables, Fisher’s Exact Test was performed, since the observed
frequencies were less than five.

RESULTS

Data from the PTNB admitted to the NICU of the two hospitals
studied in 2015 (132 preterm infants) were analyzed. In hospital A,
106 newborns were hospitalized, 72 of which were PTNB (54.5%)).
In hospital B, 168 patients (NB and infants) were hospitalized, 60
of whom were PTNB (45.4%). In this study, 10 preterm infants pre-
sented AKI, representing a prevalence of 7.5%, equivalent to 5.3% of
PTNB with AKlin hospital A and 2.2% of NTP with AKlin hospital B.

Regarding the characteristics of PTNB, 58.3% were male,
60.6% were moderate/late prematurity, followed by very preterm
(22.0%) and extreme preterm NB (13.6%), and 6.8% presented
Apgar below 7 in the fifth minute of life. Among the infants with
AKI, 70% were male, 90% were classified as underweight and 20%
presented Apgar less than 7 in the fifth minute of life (Table 1).

Regarding the descriptive measures of the quantitative variables,
infants diagnosed with AKI were hospitalized for an average of 47.6
days, with a coefficient of variation of 93.0%. On the other hand,
the infants without the disease had an average of 26.39 days of
hospitalization. Regarding birth weight, the mean weight of infants
with AKlwas 1,394.5 grams, while among infants without AKI, it was
1,846.8 grams (Table 2).
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Regarding the characteristics of the pregnant woman, the mothers
who had AKl infants had a mean age of 21.7 years, while the moth-
ers of the infants without the disease had a mean age of 25.6 years.
The mean number of prenatal follow-up consultations performed
by PTNB mothers with AKI was only 4.6 visits, while PTNB mothers
without the condition had an average of 6.9 prenatal consultations.

Table 1 - Characteristics of preterm newborns, according to Acute Kidney
Injury diagnosis, Maringa, Parang, Brazil, 2016

Without
AKI AKI Total

n % n % n %

Gender

Female 3 30.0 52 426 55 417
Male 7 700 70 574 77 583
Gestational age

Moderate/late preterm 3 30.0 77 63.1 80 60.6
Very preterm 1 100 28 23.0 29 220
Extreme preterm 6 13.6

60.0 12 98 18

Gestational age not numerically described* 5 41 5 38

Weight at birth

<1,500 6 60.0 33 27.0 39 295
1,500 to <2,500 3 30.0 68 55.7 71 538
>2,500 1 100 19 156 20 15.2
Ignored - - 2 16 2 16
Apgar at the fifth minute
>7 8 80.0 113 856 121 91.6
<7 2 200 7 53 9 68
Ignored - - 2 15 2 15

Note: AKI - Acute Kidney Injury; *Gestational age was not numerically described, but it was re-
corded that the newborns was preterm newborns.

Table 2 - Descriptive measures of quantitative variables, according to the presence or absence of Acute Kidney Injury in preterm newborns, Maringa,

Parana, Brazil, 2016

Variables Mean Median Variation CV% Minimum Maximum
PTNB with AKI
Maternal age 21.7 19.50 34.79 2412 17.00 32.00
Prenatal consultation number 4.67 4.0 9.33 65.47 2.00 8.00
Gestational age 29.3 27.8 27.5 17.9 224 36.4
Birth weight 1394.5 1135 684363.6 89.8 530.0 2915.0
MPV* 18.4 11 2729 89.8 0.0 47.0
Umbilical cateter 2.8 2 11.2 120.5 0.0 9.0
PICC** 20.8 18 223.6 721 0.0 45.0
GCA*** 35.7 38 31.7 15.7 251 39.7
Discharge weight 2288.1 2485 574453.8 331 756.0 3086.0
Days of hospitalization 47.6 27 1958.5 93.0 2.0 122.0
Nephrotoxic antibiotic 1.6 1 1.2 67.2 0.0 3.0
Non-nephrotoxic antibiotic 33 3 5.6 71.5 1.0 8.0
PTNB without AKI

Maternal age 25.63 26.00 44.76 26.10 14.00 38.00
Prenatal consultation number 6.91 7.00 7.14 38.64 3.00 13.00
Gestational age 32.2 33.0 10.5 10.1 24.0 36.0
Birth weight 1846.8 1867.0 396533.6 341 440.0 3020.0
MPV* 4.2 1.0 79.9 2125 0.0 59.0
Umbilical cateter 1.7 0.0 57 141.0 0.0 8.0
PICC** 8.6 7.0 94.2 112.8 0.0 49.0
GCA*** 343 36.4 69.6 243 0.4 39.7
Discharge weight 2086.6 254.5 3409.6 241 440.0 4230.0
Days of hospitalization 26.4 20.5 511.8 85.7 1.0 112.0
Nephrotoxic antibiotic 0.9 1.0 0.8 102.8 0.0 4.0
Non-nephrotoxic antibiotic 1.2 1.0 1.8 110.4 0.0 6.0

Note: PTNB - preterm newborns; AKI - Acute Kidney Injury; * MPV - Mechanical Pulmonary Ventilation; ** PICC- Peripherally Inserted Central Catheter, *** GCA- Gestationally Corrected Age.
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Table 3 - Univariate analysis of the characteristics of birth and evolution of preterm newborns during hospitalization, Maringd, Parand, Brazil, 2016

Standards Estimate Standard Error Statistics test p value
Gestational age -0.0296 0.0122 5.87 0.0154
Birth weight -0.0011 0.0005 4.15 0.0416"
MPV** 0.0693 0.0213 10.63 0.0011"
Use of exygen 0.0513 0.0300 2.91 0.0879"
PICC*** 0.0777 0.0282 7.56 0.0060"
Days of hospitalization 0.0239 0.0101 5.58 0.0182"
Nephrotoxic antibiotic 0.7257 03122 5.40 0.0201"
Non-nephrotoxic antibiotic 0.6484 0.1896 11.70 0.0006"
Maternal age -0.0995 0.0649 235 0.1254t
Umbilical cateter 0.1538 0.1251 1.51 0.2191F

Note: * p value <0.05. t p value <0.25.
** MPV- Mechanical Pulmonary Ventilation/*** PICC- Peripherally Inserted Central Catheter.

Table 4 - Logistic regression of factors associated with Acute Kidney Injury
in preterm infants, Maringa, Parand, Brazil, 2016

95%(Cl
impe P Lower Upper
adjoR value limitof limit of
95%Cl  95%Cl
Mechanical Pulmonary Ventilation  1.33 1.0787 1.6317
Days of hospitalization 0.89 0.8186 0.9754
Non-nephrotoxic antibiotics 2.98 1.2901 6.9005

Note: * Model adjusted by hospital of origin.

In this study, it was possible to verify that the great majority
of PTNB patients (70.4%) used antibiotics during hospitaliza-
tion. Regarding the PTNB with AKI, all of them used antibiotics.
The minimum use was of one type of antibiotic per infant, and
the maximum was found of eight different antibiotics used by
the same preterm infant. Virtually all PTNB with AKI (90%) used
nephrotoxic antibiotics (Table 2).

The use of medication was analyzed separately, classifying
the antibiotics as nephrotoxic and non-nephrotoxic. The most
commonly used nephrotoxic antibiotics among PTNB were gen-
tamicin (aminoglycoside), amikacin (aminoglycoside), cefepime
(cephalosporin), and vancomycin (glycopeptide). The other an-
timicrobials used by PTNB were penicillin, aztreonan, oxacillin,
meropenen, tazocin, ampicillin, linezolid, teicoplanin, metroni-
dazole, fluconazole and micafungin (data not shown in table).

In the present study, it was verified that, during the year 2015,
there were 18 deaths (13.6%) among the 132 PTNB surveyed. Of
these deaths, three (16.6%) had AKl as the cause of death, as well
as pulmonary hemorrhage and multiple organ failure (data not
shown in the table).

After the independent variables were performed, Fisher’s
Exact Test was used to calculate the probability of association
of the characteristics under analysis. In the univariate analysis,
AKI, gestational age, birth weight, MPV, oxygen use, PICC, days
of hospitalization, nephrotoxic antibiotics and non-nephrotoxic
antibiotics were associated. In addition, the umbilical catheter
and maternal age variables were also included in the multiple
model, since they presented p value less than 0.25.

After logistic regression analysis, significantindependent factors
associated with the development of AKI in PTNB were: use of non-
nephrotoxic antibiotics (adjOR=2.98; Cl=1.2901-6.9005), that is, an

additional amount of non-nephrotoxic antibiotic increases by 2.98 the
chance that the infant will have AKI; presence of MPV (adjOR=1.32;
Cl=1.0787-1.6317), showing that with each additional day of use
of MPV, there is an increase of 1.33 chance of having AKI. On the
other hand, the days of hospital stay constituted a protection factor,
demonstrating that the addition of a day of stay or hospitalization
reduced the probability of presenting AKI by 0.89. Regarding the
origin covariate, although it was not considered significant, it was
maintained in the model. This option occurred when it was verified
that, with the presence of the same, the standard error of the others
decreased, that is, this variable adjusted the model.

DISCUSSION

In the present study, the rate of PTNB with AKI was 7.5%, a
value that is similar to most international studies that indicate a
prevalence of AKlin neonates, ranging from 6.3% to 8.4%"8""'4, |t
is worth mentioning that the great majority of the investigations
thatinvestigated the presence of AKl in the neonatal population
did so without classifying the NB according to gestational age.

From the results analysis of this study, it was observed that the
prevalence of AKI was more present in extreme preterm infants, that
is, less than 28 weeks of gestational age and in PTNB less than 1,500
grams. It was also found that the use of MPV and non-nephrotoxic
antibiotics are factors that increase the chance of prematurity hav-
ing AKI. On the other hand, it was verified that to have more days
of stay during hospitalization represented a protection factor in
relation to AKI, that is, in this study, the longer the PTNB remained
hospitalized, the lower the chances of developing AKI.

When looking to relate gestational age to the diagnosis of
AKI, it was possible to verify that the highest prevalence of AKI
was found among those prematurely classified as extreme (60%),
that is, the lower the gestational age, the greater the risk caused
by the immaturity of the systems. This finding can be confirmed
by the literature, which establishes that preterm infants less
than 28 weeks of age are more susceptible to the disease due
to renal immaturity!"?. The lowest gestational age found in the
investigated population was 22 weeks and 3 days, while the
highest was 36 weeks and 6 days. Prematurity causes discontinu-
ation of organogenesis, thereby impairing natural adaptation to
extrauterine life, which may trigger immediate short-term and
long-term repercussions‘”.
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Due to prematurity, the immature kidney is more exposed to
the effects of hypoperfusion and high rates of vascular resistance.
Thus, renal flow is considerably reduced in preterm infants,
which increases the chance of this population presenting AKI
as a result of renal ischemia®. It should be emphasized that
renal immaturity, from the anatomical and physiological point
of view, makes extrauterine life difficult, sometimes hampered
by malnutrition, drug nephrotoxicity and other complications
present during hospitalization.

When comparing the two groups of preterm infants (PTNB),
thatis, a group formed by PTNB diagnosed with AKI and another
group without this diagnosis, with regard to gestational age, it is
possible to notice that AKI was more present in preterm infants
with lower gestational age and also with low birth weight. The
data from this study made it possible to infer that the lower the
gestational age and the lower the birth weight, the worse the
prognosis and the chances of the PTNB to develop AKI.

Low birth weight is defined as birth weight of less than 2,500
grams, which may result from Intrauterine Growth Restriction and/
or preterm birth. Both the PTNB and the NB with low birth weight
present difficulties in the digestion process and lose more weight
in the first days of life due to the lack of appropriate nutritional
intake due to the immaturity of the digestive system. NB with
low birth weight and gestational age less than 32 weeks pres-
ent a high risk of renal diseases due to the reduced number of
nephrons. Studies also indicate that these same infants are also
more vulnerable to hypertension in adulthood*2%,

Regarding the procedures related to resuscitation maneuvers,
the implementation of such conducts was verified in 60% of NB
with AKI. Among these, it was found that 33.3% were still intu-
bated in the delivery room. It is noted in the present study that
NB with AKl remained longer in the use of MPV when compared
to NB without the pathology.

According to the literature, the reduced number of resuscita-
tions in NB is considered a protective factor for the infant, since
resuscitation can cause serious complications and damages, such as
pneumothorax, hemothorax, liver and esophageal lacerations, rib
fractures and hemorrhages, besides predisposing to the occurrence
of long-term pathologies, such as bronchopulmonary dysplasia,
retinopathy of prematurity and periventricular leukomalacia®".
These data indicate the need for more attention on the part of
the services that assist this population, since in the majority of
the assistance situations in which more than half of the infants
with AKI end up needing resuscitation, such maneuvers seem to
be largely implemented in intensive care practice.

Literature also shows that renal and pulmonary injury may be
interrelated in infants, since the kidney exerts a great influence on
the systemic balance of cytokines, a group of proteins responsible
for cell growth, and that renal ischemia causes systemic inflam-
mation. Moreover, an inflammatory response occurs in other
organs, especially in the immature lung. In addition, it is worth
mentioning that PTNB in MPV presents hemodynamic instability,
which impairs cardiac output and worsens renal perfusion®?,

Regarding the length of stay variable, infants diagnosed with
AKI were hospitalized for an average of 47.6 days, with a coef-
ficient of variation of 92.97%. On the other hand, NB without the
disease had an average of 26.39 days of hospitalization and a
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coefficient of variation of 85.72%. In addition, it was found that,
with the increase in the days of hospitalization, the chances of
the infant having AKl decreased. This episode could be explained
by the fact that the longer the hospitalization time in a NICU, the
longer the immature and fragile patient would be being assisted
by the technological devices necessary for their survival, in addi-
tion to having a team trained and specialized staff ready to offer
immediate and qualified care.

Contrary to these findings, a study conducted in Espirito
Santo State revealed that length of hospital stay would be sig-
nificantly associated with the appearance of skin lesions caused
by prolonged use of CPAP. It was also observed that the lower
the gestational age and the birth weight, the greater the chances
for a prolonged hospitalization time due to the immaturity of
the organs®®®. Another study carried out in Sdo Paulo State with
preterm infants showed that PTNB hospitalized for more than 34
days had delayed neuromotor development, in other words, the
longer the hospitalization time for preterm infants, the greater
the impairment of motor functions®,

PTNB are more prone to infections due to their immaturity.
In these infants, immunity is impaired by decreased cytokine
production, reduced neutrophils in the expression of adhesion
molecules, and also by reduced response by chemotactic factors.
Another important factor is the transplacental passage of antibod-
ies, which starts from the second trimester of gestation, reaching
maximum levels in the third trimester. As a consequence, preterm
infants have a reduced humoral response, sometimes requiring
the use of antibiotics®. In this regard, the results found in the
present study demonstrated that the vast majority of PTNB with
AKI made use of antibiotics, drugs known to cause toxic effects
on the kidney, further damaging the immature kidney.

Study limitations

Among the limitations of this study, the limited number of
the sample, combined with the incompleteness of the hospital
records and the impossibility of collecting data regarding ma-
ternal health during pregnancy, are not included in the records
of the PTNB. As a study with the use of medical records data as
the main source of data, it was possible to highlight the various
gaps and registry failures that still persist in our environment,
which makes it difficult to evaluate the activities performed cor-
rectly and, consequently, the proposition of assertive corrective
measures based on reliable clinical evidence.

In addition, in the case of a pre-term study, the maternal data
analyzed were the data present exclusively on the NB’s birth
certificate, soitis understood that the lack of maternal data may
be considered a limitation of the present research

Contributions to Nursing

The performance of this study made it possible to note the
importance of investigations that have as motto the AKlin PTNB,
since it is a clinical affront that has in this clientele a population
of indisputable vulnerability and with potential for the estab-
lishment of unfavorable evolutions that include from sequels
developmental stages to death.
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Thus, the in-depth recognition of the factors involved in the
development of this condition are important elements for propos-
ing changes in practices aimed at reducing the high morbidity
and mortality rates of the neonatal population.

In this setting, the results found contribute to nursing by
bringing to the surface elements that outline the neonatal care
context, from a point-of-view perspective and focused on the
attention to PTNB who have AKI. Thus, it allowed a reflection on
the behaviors currently adopted in the neonatology services in
the care destined to this clientele. Thus, although it was not the
focus of the study, the evaluation of neonatal care protocols, as
well as nursing care in the administration of medications, requires
special attention, indicating the need for future studies in favor of
a care practice capable of preventing or reduce iatrogenies and,
thus, qualify integral care in the setting of neonatal intensive care.

CONCLUSION

The present study brought to the center of the debates the
importance of investigating AKl in PTNB, through the design of the
variables responsible for its appearance in a specific care reality.
Despite the typical limits of a localized study, the study was also
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able to outline how the neonatal intensive care for preterm infants
is being implemented, from a very particular perspective, which
were the cases diagnosed with AKI and its relation with clinical
and care. This refers to the need of nursing and multidisciplinary
teams to discuss and revise protocols and routines, such as the
administration of antibiotics and the monitoring of ventilatory
support, due to its association with the increased risk for the
development of this disease.

Other studies that deal with the subject of AKI in neonatol-
ogy, as well as other aspects of this complex reality of care that
is the NICU, are necessary, in order to elucidate the remaining
gaps in care, and in the sense of bringing scientific evidence
that propitiates the proposition of improvements to routines
currently installed.
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