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EVALUATING CAUSES OF ACUTE RENAL
FAILURE IN NEWBORN INFANTS

Gharehbaghi MM1, Peirovifar A MD2

ABSTRACT
Objective: Acute renal failure (ARF) is a common problem in admitted neonates in intensive care
units. In most patients ARF accompanies with a predisposing factor such as sepsis, heart failure,
perinatal asphyxia or prematurity. The objective of this study was to determine the causes and
outcome of ARF in hospitalized newborn infants.
Methodology: In a descriptive cross sectional study we evaluated neonates with ARF who had
been hospitalized in Tabriz Children Hospital from March 2004 to September 2005.
Results: There were 85 cases with diagnosed ARF in 3000 hospitalized neonates (2.83%).The
male to female ratio in patients with ARF was 2.03:1. Most of involved patients were term
(70.6%). The prevalence of renal, pre renal and post renal causes of ARF was 49.4%, 43.5% and
7.1% respectively. The most common predisposing factors for ARF in our study were surgery
(43.5%), perinatal asphyxia (36.5%), sepsis (32.9%), respiratory distress syndrome (25.9%), heart
failure (20%) and feeding problems (20%). All patients had more than one predisposing factor.
Among admitted neonates with ARF mortality rate was 20% and it was significantly higher in
patients with assisted ventilation and sepsis (P<0.05).
Conclusion: Early recognition of risk factors such as sepsis, perinatal asphyxia or, perioperative
problems and rapid effective treatment of contributing conditions will reduce ARF in neonatal
period.
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INTRODUCTION

Acute renal failure (ARF) is defined as an
acute deterioration in ability of the kidneys to
maintain homeostasis of body fluids, electro-
lytes and is associated with acute decrease in
the rate of glumerolar filtration (GFR) that leads

to retention of wasted and toxic metabolic end
products.1,2 Neonatal ARF in first few days of
life is suggested by a progressive increase in
the infants plasma creatinine (Pcr) above nor-
mal values for age in the context of normal ma-
ternal renal function.2 Most reports estimate
the incidence of ARF in hospitalized neonatal
population to be 8-24%.1-7 Normal urine out-
put is found in approximately one-third of neo-
nates with ARF, although low urine output
may occur in the absence of ARF. So, if urine
output alone is used to assess renal function,
ARF often will be either overlooked or over
diagnosed.

The incidence of intrinsic oliguric ARF in
newborn infants admitted to the NICU ranges
between 1-6% in retrospective studies and
6-8% in prospective studies.2 The serum crea-
tinine level is the simplest and most commonly
used indicator of neonatal kidney function. The
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Pcr concentration immediately after birth
reflects the maternal creatinine concentration.
The Pcr level gradually decreases from 1.1mg/
dl in term infants (1.3mg/dl in preterm infants)
to a mean value of 0.4mg/dl within the first
two weeks of life. In general each doubling of
the serum creatinine level represents a 50% re-
duction in GFR.1,2 Although the criteria for
ARF has varied between studies. ARF is char-
acterized by decreased GFR and renal tubular
function compared to normal values for post
conceptional age. In term neonates diagnosis
of ARF is strongly suggested by increased Pcr
concentrations above 1.5mg/dl at least for
24-48 hours. Thus measuring GFR or follow-
ing Pcr over time is required to diagnose ARF
in a newborn infant.1,2,6,7 A rising of >0.3mg/
dl/day in Pcr concentration has been proposed
to improve the definition of ARF. The plasma
concentration of creatinine can not reflect GFR
in preterm infants during first days of life
because of the effect of maternal creatinine load
on creatinine concentration, tubular secretion
of creatinine and its passive back diffusion
across leaky tubules in extremely preterm
infants. In these infants Pcr increases in the first
36 to 96 hours of life and then decreases gradu-
ally within the first two weeks.2,8

A wide variety of predisposing factors such
as sepsis, congenital heart diseases, metabolic
disorders, perinatal asphyxia may cause neo-
natal renal failure. This study was performed
to determine the causes and outcome of ARF
in hospitalized newborn infants.

METHODOLOGY

The study was conducted in a referral neo-
natal intensive care unit of a teaching hospital
in north east of Iran admitting out born neo-
nates. Three thousand out born newborn in-
fants that were referred and admitted in Tabriz
Children Hospital form March 2004 to Septem-
ber 2005 were evaluated for presence of acute
renal failure. ARF was defined as Pcr concen-
tration >1.5mg/dl and blood urea nitrogen
(BUN) >20mg/dl on two separate test at least
12 hours apart. Oliguria was defined as urine
output less than 1ml/kg/h. During the 18

months of study period ARF was diagnosed in
85 patients. Data were collected through
detailed questionnaires including demographic
information of newborn infant, predisposing
conditions, clinical course and outcome of
ARF. Statistical analysis was performed using
the statistical package for social sciences for
windows (SPSS 12). P. Value < 0.05 consid-
ered statistically significant.

RESULTS

ARF was diagnosed in 2.83% (85 cases) of
admitted newborn infants of which 57 cases
(67%) were male and 28(33%) female. The
male to female ratio was 2.03:1. Most of the
patients with ARF were term (60 cases or
70.6%). Twenty two cases (25.9%) had prema-
turity and three cases (3.5%) were post term.
Demographic characteristics and renal func-
tion tests of newborn infants are summarized
in Table-I.

Oliguric ARF was found in 28 cases (32.8%)
the prevalence of renal, prerenal and post
renal types of ARF were 49.4%, 43.5% and
7.1% respectively. Predisposing factors for ARF
are shown in Table-II. There were more than
one predisposing factor in all patients.

Congenital renal anomalies were determined
in six patients which include renal hypoplasia
in three cases, polycystic kidney in two and
multicystic dysplastic kidney in one patient.
Obstructive uropathy was diagnosed in six
patients, three cases of them had uretropelvic
junction obstruction (upjo) and three neonates
had posterior urethral value. Mortality among
hospitalized neonates with ARF was 20% (17
cases). Male to female ratio of them was 7:10.
Mortality in girls was significantly higher than

Table-I: Demographic characteristics and renal
function tests of hospitalized neonates

Mean ± SD min max

Age (days) 5.26 ± 6.2 2 28
Gestational 37.35 ± 3.66 28 42
   age (wk)
Weight (gr) 2682.58 ± 629.33 1100 4600
Pcr (mg/dl) 3.4 ± 1.5 1.6 7.9
BUN (mg/dl) 67.42 ± 21.29 28 169
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boys (P=0.01). Patients with positive blood cul-
ture sepsis (P=0.003), clinical sepsis (P=0.01)
and infants on assisted ventilation (P=0.002)
had significantly higher mortality rate.

DISCUSSION

A wide variety of malformations or prena-
tal, perinatal and postnatal events may cause
ARF. The commonest type of ARF in neonates
is prerenal which is characterized by inad-
equate renal perfusion. Immediate and aggres-
sive management of pre renal azotemia often
leads to rapid improvement of renal function
and urinary output.1,2,7

In this study, there was 43.5% pre renal
azotemia which is less than renal type. This
may be due to delayed hospitalization and
management which may cause aggregation of
renal injury. The most common intrinsic renal
failure is acute tubular necrosis (ATN).
Although ATN may be precipitated by a single
event, its progression is multifactorial and in-
volves vascular (hemodynamic), nephronal or
cellular (metabolic) factors. Decreased renal
blood flow may result from multiple mecha-
nisms such as hypotension, heart failure and
vasoconstriction.1,2,7 In this study 2.83% of
hospitalized neonates had ARF. As in other

studies, the commonest predisposing factors for
ARF in our patients were surgical procedures,
Asphyxia and sepsis.4,6,7,9,10 The risk and sever-
ity of ARF increases with the severity of as-
phyxia. ARF associated with asphyxia is pre-
dominantly nonoliguric. Thus, if plasma crea-
tinine is not monitored daily in severely as-
phyxiated neonate, renal failure will be easily
missed. Oligoanuria in these infants may re-
sult from pre renal failure mediated by
endothelin, intrinsic renal failure (ATN) or syn-
drome of inappropriate secretion of ADH
(SIADH). In our study 31 newborn infants
were moderately to severely asphyxiated and
their ARF was non oliguric in 28 cases.

The prevalence of ARF in boys is more than
girls (male to female ratio 1.34-3.3:1) in sev-
eral studies7,11,12 and it was same in our pa-
tients. It assumes that predisposing factors of
ARF such as sepsis and respiratory distress
syndrome are more common in boys than girls.
There were 28 (32.9%) oliguric renal failures
in this study which is less than other reports.2,4

This may be due to high prevalence of asphyxia
in our patients which predispose to nonoliguric
ARF.

Short term prognosis for neonatal ARF
depends on general condition and status of all
major organ systems of infant. In some stud-
ies, the mortality rate in oliguric ARF due to
aquired conditions such as asphyxia and sep-
sis was 60% and there are reports of higher
mortality rate in the presence of heart disease.
The prognosis for nonoliguric renal failure or
for prerenal failure is excellent, unless major
arrhythmia secondary to hyperkalemia or
multiorgan failure develops.2,7 In this study,
mortality in hospitalized neonates with ARF
was 17 cases (20%) and the most important
risk factors for mortality were sepsis and
assisted ventilation. Mortality in girls was
significantly higher than boys.

RECOMMENDATIONS

The first step for prevention and treatment
of neonatal ARF is to identify infants at high
risk for renal failure and detection of oliguria
immediately after predisposing events. For this

Table-II: Predisposing factors for ARF
Number Percent

Surgical procedure 37 43.5

Asphyxia 31 36.5

Sepsis* 28 32.9

Respiratory 22 25.9

  distress syndrome

Congenital 20 23.5

  anomalies+

Heart failure 17 20

Feeding problems 17 20

Meconium aspiration 13 15.3

* Sepsis confirmed with positive blood culture in
13 cases. There was clinical sepsis in 15 patients

+ Anomalies include skeletal, renal, cardiac and
urinary tract.
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infants urine output, vital signs, electrolytes
and renal function should be followed serially.
If urinary tract anomalies are suspected, a com-
plete urologic work up should be considered.
Early recognition of risk factors and rapid
effective treatment of contributing conditions
will reduce mortality and morbidity in
neonatal ARF.

CONCLUSIONS

In high risk newborn infants with positive
history of predisposing factors for ARF, cor-
rection of any abnormality of oxygenation, ven-
tilation, cardiac output, blood pressure and
early treatment of sepsis is needed for preven-
tion and effective management of ARF.
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