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A B S T R A C T  
Objective:  The objective of this study was to evaluate the predisposing 
factors and outcome of ARF in hospitalized newborn infants. 
Place and Duration: Federal Government Polyclinic Post Graduate Medical 
Institute Islamabad from Jan 2014 to June 2016. 
Materials and Methods: In a descriptive cross sectional study One 
thousand nine hundred and forty nine neonates were admitted in 
neonatal intensive care unit. 
Results: There were 30 cases with diagnosed ARF out of 1949 
hospitalized neonates (1.54%). The male to female ratio in patients 
with ARF was (1:1.6). Most of involved patients were term (96.6%). 
Out of 30 cases  14 (46.6%)were  low birth weight. The prevalence 
of renal and pre renal failure was (27.6%) and (72.4%) respectively. 
The predisposing factors for ARF in our study were NNS (65.5%), 
gastroenteritis (10.3%), Congenital Adrenal Hyperplasia (6.7%), 
Hypoxic Ischemic Encephalopathy (6.9%), feeding problem (3.4%), 
congenital anomaly (3.4%) and diabetes insipidus (3.4%). Among 
admitted neonates with ARF mortality rate was (3.4 %). 
Conclusion: High level of suspicion on part of physician, early 
recognition of risk factors and prompt therapy will reduce the incidence 
of ARF in neonates. 
Keywords: Acute renal failure, newborn, Predisposing factors, outcome. 
 
 
 
 
 
 
 
 
 
 
 

Introduction 
 

Acute renal failure is not an uncommon clinical condition 
in NICU. There is wide variation in the incidence of ARF 

across studies. Neonatal acute renal failure (ARF) is 
defined as sudden, severe derangement of glomerular 
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filtration and tubular function. It is diagnosed when 
serum creatinine is greater than 1.5 mg/dl regardless of 
the rate of urine output. 1,2,3 Overall incidence of neonatal 
ARF is approximately 20% of all NICU admissions.1  
Most reports estimate the incidence of ARF in 
hospitalized neonatal population to be 8-24% 1,2,3,4  

Neonatal ARF can be suspected in neonates in whom 
plasma creatinine fails  to decline from that of maternal 
levels in the first five to seven days or it is rising  
0.3mg/dl/day or faster postnatally. 5,6,7 Pre renal ARF is 
the most common form of renal failure  in the newborns. 
The renal hormonal and hemodynamic changes i.e. 
secretion of rennin-angiotensin-aldosterone system, 
vasopressin , endotheline secretions and increased renal 
sympathetic nerves lead to oliguria. However in some 
newborn oliguria dose not develop because pituitary 
release of or renal responsiveness to vasopressin is 
decreased.5,8 Thus oliguria has less diagnostic value 
rather it has important prognostic value. Mortality and 
morbidity is more in oliguric patients. Non oliguric acute 
renal failure has excellent prognosis.3 normal urine output 
is found in one third of neonates with renal failure. Non 
oliguric ARF is being increasingly diagnosed although 
oliguric ARF is still common. 9,10 Considering high rate 
of ARF (8-24%) in hospitalized neonates and the high 
mortality rate (20-50%) of this disease it is one of the 
most important diseases managed in NICU. 3,10,11,12,13,14 

Treatment  modalities of ARF includes conservative 
therapy, dialysis and rarely surgery of urinary tract 
obstruction.15,16 Outcomes observed in ARF of neonates 
includes death and discharge usually after prolonged 
hospitalization due to various complications. Incidence of 
intrinsic oliguric ARF in newborn infants admitted to 
NICU ranges between 1-6% in retrospective studies and 
6-8% in prospective studies.5 Serum creatinine level is 
the simplest and most commonly used indicator of   
neonatal kidney function. In general each doubling of 
plasma creatinine ( Pcrt) level represents a 50% decrease 
in GFR, thus measuring GFR or following Pcrt  over time 
can be used to diagnose ARF in a new born infant.5 
A variety of predisposing factors can lead to ARF in 
neonates such as neonatal sepsis, birth asphyxia, feeding 
problems or dehydration from any cause etc. This study 
was conducted to evaluate the incidence, causes of 
neonatal ARF and its outcome in hospitalized neonates. 

Materials and Methods 
The study was conducted in neonatal intensive care unit 
of Federal Government Polyclinic post graduate institute  
Islamabad. One thousand nine hundred and forty nine 

neonates were admitted in neonatal intensive care unit 
from 1st Jan 2014 to 30th  June 2016. All patients of either 
sex and all gestation reporting to NICU with suspected 
sepsis, HIE prematurity, low birth weight or dehydration 
due to any cause were investigated for renal function. All 
those with Pcrt level equal to or>1.5mg/dl were included 
in the study. Of these 30 patients were diagnosed as 
having acute renal failure .ARF was defined as Plasma 
creatinine concentration equal to or >1.5mg/dl. Oliguria 
was defined as urine output less than 1ml/kg/hr. 
Fractional excretion of sodium (FeENa) >3 was used to 
confirm intrinsic renal failure .For each patient data was 
collected on demographics, clinical features, laboratory 
findings presence of other associated conditions including 
neonatal sepsis, feeding problems, birth asphyxia, 
congenital anomalies etc and outcome. The data was 
analyzed using IBM SPSS software(statistical package 
for social sciences, version 21.0) Mean and Standard 
deviation was calculated for numerical variables where as 
frequency and percentage for the categorical variables. 
Comparison between groups was performed by applying 
independent samples t test. Association between 
categorical variables was done by applying chi square 
test. A p value of less than or equal to 0.05 was 
considered to be significant. 

Results  
Out of 1949 neonatal admissions during study time 
period, 30 were diagnosed with acute renal failure 
(1.54%). There were 11 (36.7%) males and 19 (63.3%) 
females. Out of 30 neonates, 29 (96.7%) were full term 
and only 1 (3.3%) was preterm. Table I demonstrates the 
age, weight and plasma creatinine of the neonates with 
acute renal failure.  
 

Table I: Demographic characteristics and 
laboratory findings of neonates with ARF (n=30) 
Patient 
Characteristics 

Mean ± SD Range 

Age (days) 8.93 ± 6.01 1 - 23 
Weight (g) 2.47 ± 0.49 1.2 - 3.6 
Plasma Cr (mg/dl) 3.02 ± 1.77 1.5 - 8.3 

 
The most common contributing factor associated with 
acute renal failure was neonatal sepsis (63.3%), followed 
by gastrointestinal problems (13.3%), congenital adrenal 
hyperplasia (6.7%), birth asphyxia (6.7%) and others 
(6.7%). Table II shows the frequency and percentage of 
each associated contributing factor. 
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Table II: Contributing factors associated with ARF 
in neonate (n=30) 
Contributing Factors  n (%) 
Neonatal sepsis 19 (63.3%) 
Gastrointestinal problems 4 (13.3%) 
Congenital adrenal hyperplasia 2 (6.7%) 
Birth asphyxia 2 (6.7%) 
Feeding problems 1 (3.3%) 
Other congenital anomalies 2 (6.7%) 

 
In 22 (73.3%) and 8 (26.7%) patients, the cause of acute 
renal failure was pre-renal and renal respectively. 
Oliguria was observed in 8 (26.7%) patient while 
22(73.3%) were non oliguric. Oliguria was significantly 
more frequent in patients with intrinsic renal failure than 
pre-renal kidney failure (87.5% vs 12.5% respectively) 
with a p value of 0.001. Oliguria is also found to develop 
more frequently in patients with acute renal failure during 
their first week of life (4.88 ± 4.1 days vs 10.4 ± 5.9 
days) with 95% confidence interval of -9.5 to -1.4 and a p 
value of 0.01. 

Discussion 
A number of factors can lead to neonatal ARF, the 
commonest being pre renal ARF. The cause of pre renal 
ARF is usually systemic hypotension leading to renal 
hypo perfusion or due to selective decrease in renal blood 
flow in response to tissue hypoxia without significant 
systemic hypotension and  Auto regulation fails to 
maintain renal blood flow and GFR in physiological 
range. Timely correction of underlying cause restores the 
renal function. However prolonged or severe hypo 
perfusion can lead to permanent renal parenchymal 
damage converting pre renal failure to intrinsic renal 
failure with resulting increase in morbidity and mortality. 
1,2,11 
In our study there were 73.3% cases with pre renal failure 
and 26.7% had intrinsic renal failure. No case had post 
renal failure as our centre does not have facility of 
pediatric surger. Cases are referred to pediatric surgical 
unit of other tertiary care hospital at early stages If 
surgical cause is identified. An Iranian study showed 
incidence of pre renal and intrinsic renal failure to be 
52.3% and 42.4% respectively. 12 Another study showed 
it to be 96.3% and 3.7% respectively.17 Persistence of 
insult can convert pre renal failure to intrinsic renal 
failure. 

Among several indices that are available for 
differentiating pre renal failure from intrinsic renal failure 
fractional excretion of sodium is the preferred index. A 
fractional excretion of Na >3 was used to diagnose 
intrinsic renal failure which was present in 8 (26.7%) 
cases in our study. 
Incidence of ARF in neonates ranges from 2.6% to 25% 
of all NICU admissions.19 In our study out of 1949 
neonates 30 ( 1.54%) had ARF which is same as shown 
in study conducted  on 3177 neonates of whom 
49(1.54%) had ARF. 20 
Commonest predisposing factor for ARF in our study 
was neonatal sepsis(63.3%)it ranged from 28% to 63% in 
other studies 17,12 Birth asphyxia was reported in( 6.7%) 
cases in our study while it was reported from 18.5% to 
29.8% cases in other studies 12,17,19 The risk and severity 
of intrinsic renal failure due to sepsis increased with 
hypotension ( vascular instability) or dehydration as in 
cases of gastroenteritis, diabetes incipidus, congenital 
adrenal hyperplasia and feeding problems. If plasma 
creatinine is not monitored daily in these patients or those 
with birth asphyxia renal failure can be missed easily. 
Endothelien secretion or syndrome of SIADH can lead to 
oliguria and thus pre renal failure in infants with G/E, 
NNS, Birth asphyxia or any other cause leading to 
dehydration. Oliguria was present in 26.7% cases in our 
study and it ranged from 26.9% , 65.9% to 72.2% in other 
studies.12,17,19 
The prevalence of ARF in female was more than male 
(1.6:1) in our study while it was (1.3-3.3: 1) in other 
studies.5,11 14(46.6%) low birth weight neonates had ARF 
in our study. 
Multi organ involvement and development of 
complications dictates the short term prognosis for 
neonatal ARF. In some studies mortality rate  in oliguric 
ARF due to sepsis was 60% which further increased in 
the presence of heart disease in other studies. 9 In the 
absence of complications, prognosis for non oliguric  pre 
renal failure is excellent  5.In our study mortality was 
3.4% and most important risk factor for mortality was 
sepsis 
RECOMMENDATIONS 
Low birth weight infants and the ones with sepsis, dehydration or birth 
asphyxia should be carefully followed for development of ARF. Serial 
recordings of vital signs, urine output, serum electrolytes and renal 
functions should be done. Early recognition and prompt treatment of 
underlying cause as well as correction of ongoing metabolic 
derangements due to renal failure can lead to a better outcome of 
neonates with ARF. 
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Conclusion 
In high risk new born infants especially the ones with 
predisposition to ARF e.g. birth asphyxia, sepsis, 
dehydration and low birth weight, early correction of 
oxygenation, judicious use of antibiotics, correction of 
hydration,  maintenance of blood pressure and control of 
DIC helps reduce morbidity and mortality. 
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