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Abstract

Introduction: There is a high incidence of acute kidney injury (AKI) among asphyxiated term. AKI manifests by
changes in urine output and blood chemistries & can have serious clinical consequences. Oliguria has been reported in
higher number of neonates affecting nearly 25%- 70% babies. Methodology: This study was undertaken to study renal
failure in asphyxiated neonates. This is a prospective case controlled study done over a period of two years. Various
clinical, biochemical and radiographic parameters pertaining to renal injury among asphyxiated neonates were studied.
Results: About 64 asphyxiated newborns were studied. Majority (53.12%) was term weighing between 2.5-3 kg & most
of them were in HIE-2 grade (43.75%). Oliguria was mostly noted among HIE - 3 (31.57%). Birth asphyxia and
subsequent acute renal failure was more in babies delivered vaginally. Biochemical parameters also showed correlation
with the severity of asphyxia. Premature babies were more prone to develop renal failure secondary to asphyxia.
Mortality was directly related to severity of perinatal asphyxia and presence of oliguria. Conclusion: The incidence of
acute renal failure due to perinatal asphyxia was high. Incidence with oliguria was high in severe asphyxia. Prevention of
asphyxia & prompt management of morbidities like ARF can improve the outcome of perinatal asphyxia.
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Introduction

) o ] to be kidneys in 50%, central nervous system in 28%,
Perinatal asphyxia is defined by the world health cardiovascular system in 25% and lungs in 23% cases
organization (WHO) as “Failure to initiate and sustain 5]

breathing at birth”. It is an insult to the fetus/ newborn
due to hypoxia and/or ischemia to various organs of
sufficient magnitude and duration to produce deranged
function and/or biochemical changes. There is a high
incidence of acute kidney injury (AKI) among

Acute Kidney injury manifests by changes in urine
output and blood chemistries & can have serious
clinical consequences [6]. Oliguria has been reported in

asphyxiated term infants [1,2]. The presence of
perinatal asphyxia and its severity appears to correlate
with increasing incidence of AKI [1,3]. Asphyxia is an
important cause of acute kidney injury (AKI) and
transient kidney impairment particularly in the first five
days of birth [4]. Hypoxia and ischemia can cause
damage to almost every tissue and organ of the body
and various target organs involved have been reported
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higher number of neonates affecting nearly 25%- 70%
babies [7]. Early recognition of renal failure is
important in babies with Hypoxic Ischemic
Encephalopathy (HIE) is vital.

This study is undertaken to study renal failure in
asphyxiated neonates.

Aims & Objectives

To know the incidence of acute renal failure in
asphyxiated newborn. To correlate the severity of acute
renal failure with grade of HIE.
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Materials and Methods

This is a prospective case controlled study in Department of Pediatrics in close association with Department of Obstetrics
and Gynaecology, S.C.B. Medical College and Hospital, Cuttack over a period of two years from study September 2014
to August 2016. Total case studied is 64.

Inclusion criteria: Asphyxiated babies received from labour room and operation theatre with an Apgar score [8] 7 or
less at 5 minutes and received within 24 hrs of birth & those babies who required immediate neonatal resuscitation
including bag and mask ventilation or intubations. Abnormal neurological examination including the presence of any two
or more of the following i) alteration of muscle tone either hypotonia/ hypertonia, 2) Abnormal neonatal reflexes
including Moro, rooting and sucking, 3) Failure to arouse the infant even after vigorous stimulation, 4) Presence of
convulsion. All neonates with HIE included in this study were classified according to Sarnat and Sarnat classification.
The gestational age was assessed by Dubowitz criteria [9]. All the babies with birth asphyxia were clinically examined
on admission and repeated at 6hr, 12hr, 24hr, 48-72 hrs till 1 week or date of discharge.

The criteria for diagnosing a case to be of renal failure as Urine output < 0.5 ml/kg/hr, Blood urea > 40 mg/dl, Serum
creatinine > 1.5 mg/ dl, Presence of significant hematuria and / or proteinuria on routine and microscopic examination[1].
These criteria were implemented on day 3 of life and if 3 of the 4 criteria were present the case was picked up for study.

Exclusion criteria: An USG of abdomen and pelvis for KUB was done as and when the condition of the baby stabilised
to rule out any congenital anomaly of urinary system .baby with congenital kidney anomaly were not included in study.

Renal function parameters such as blood urea, serum creatinine, electrolytes, urinary sodium and creatinine were
monitored initially within 24hrs of birth and then on day 3 of life. After 3 days those babies having abnormal renal
function had their laboratory parameters monitored every alternate day till discharge. Neonates who were diagnosed to be
suffering from acute renal failure were managed as per department protocol. EGG, calculation of fractional excretion of
sodium (FeNa) were done as and when required. Every fortnightly a non asphyxiated baby with no other confounding
factor believed to alter renal function, such as RDS, NEC, septicemia or major congenital anomaly was picked up to
serve as control.

Neonates with renal failure were followed up to 6 months with serial biochemical and radiological evaluation. All the
neonates with incipient renal failure were initially checked for bladder retention and if bladder was found to be empty
clinically, fluid challenge followed by a single dose of Frusemide in a dose of 1mg/kg I.V. was given and if still no
urination occurred the patient was monitored presumptively waiting for biochemical report.

Serum creatinine was determined by photometric determination of creatinine based Jaffe kinetic method with
deproteinisation. Serum urea determination was clone by photometric determination according to urease GLDH metod.
Serum and urinary electrolytes were estimated by using chloride kit (Thiocyanate method), Elyte 2 kit (Na & K
colorimeter).The ultrasonographic examination performed in the study was done using gray scale real time machine
(Nebula 402) employing a 5 to 7 MHz transducer. All the cases were studied with the help of direct contact. All the
ultrasonography were done in the department of radiodiagnosis.

All the details of the case was recorded in the proforma and analysed. The proforma included details of the baby, HIE
grading [3,4,5] investigations including serum creatinine, blood urea, urine routine microscopy, serum and urinary
electrolytes, treatment received and findings on imaging study.

Observation: Total number of newborn developing oliguria and / or increase in creatinine value in first 72 hours were
170 (59.44%). The number of patients recovering after bolus IV normal saline followed by intravenous frusemide if
required is 106 (62.35%) cases. So the number of cases taken up as study group were 64.
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Figure -1: Newborn Received From O&G In Asphyxiated Condition And Developing Acute Renal Failure.
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About 20% of babies with HIE Grade I developed ARF, whereas 22.22% with HIE-II & 25% with HIE-III developed
ARF

Figure-2: Number Of Control And Asphyxiated Newborn In Both Study Group According To Sex
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About 53.13% of asphyxiated babues with ARF & 54% of control were male .
Table-1: Distribution of study group according to gestational age
S1. No. Gest.atlonal Asphyxiated ARF
age in week No. %
1 28 -32 10 15-62
2 33-37 14 21.87
3 Term 40 62-50

The table clearly depicts that the term neonates had the highest incidence of acute renal failure due to perinatal asphyxia.

Table-2: Distribution of neonates developing Oliguria due to ARF with HIE grading

Sl. No. Oliguria HIE-1 HIE-2 HIE-3 TOTAL
1 Number of neonates 17 28 19 64
2 Oliguria present 0 5 6 11
3 Percentage 0 17.85 31.57 17.18

None of the HIE - 1 babies developed oliguria whereas 17.85% of HIE —II & 31.57% of HIE-III babies developed
oliguria.
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Table-3: Mean value of serum creatinine blood urea in different group of gestational age on day 3.

SI. No. Gestational age in Weeks S. Creatinine in mg/dl Blood Urea in mg/dl
1 28-32 2.02 48.11
2 33-37 1.43 43.93
3 Term 1.31 43.03

The serum creatinine values in preterm asphyxiated babies was higher than in term babies the serum creatinine values in
term babies .The same trend has been reflected in the values of blood urea.

Figure-3Development Of Acute Renal Failure In Relation To Mode Of Delivery
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Majority of the babies with HIE-II were delivered by vaginal route

Table-4: Renal ParametersIn Different Grades of HIE

SL HIE S. Blood proteinuria hematuria Both FENA
No. grade | creatinine | urea in proteinuria
in mg/dl mg/dl &
hematuria
1 1 1.47 42.1 9 5 2 1.38
2 2 1.54 43.2 9 13 6 1.40
3 3 1.91 45.6 3 7 10 1.62
Serucreatinine , blood urea & FENA was high amog babies with HIE-III.
Table-5: Mortality association with HIE grade in neonates developing ARF
SI. No. Grade of HIE No. of neonates Death Percentage
1 1 16 1 6.25%
2 2 28 3 10.7%
3 3 20 2 10%

Death rate of neonates developing ARF due to HIE- 2 was 10.7%. The death rate among the HIE - 3 was 10%.

Table-6: Value of fena (frational excretion of sodium) on day 3 in relation to gestational age

SI. No. Gestational age in weeks Value of FeNa
1 28-32 1.56

2 33-37 1.2

3 Term 1.13

International Journal of Medical Research and Review Available online at: www.ijmrr.in 408 | Page



April, 2017/ Vol 5/Issue 04

ISSN- 2321-127X

Original Research Article

The table shows the value of FeNa in relation to gestational age it depicts the values in preterm to be higher than in term

neonates. The term babies had a mean value of 1.13.

Table-7: Distribution of mortality associated with oliguria

SL No. | Oliguria Death Percentage Outcome

Present Absent Recovery Residual
1 11 4 36 6 1
2 53 2 3.7 51 0

The distribution shows that oliguria was present in 11 of the 64 neonates. The mortality was higher in the oliguria group.
Out of 6 deaths 4 occurred in the oliguria group and 2 in non-oliguria group. The percentage of death in oliguria group

was 36.3% whereas in non oliguria group was 3.7%.
Discussion

This study was performed on 64 neonates who
developed acute renal failure due to perinatal asphyxia.
The total number of babies received from obstetrics and
Gynaecology department was 286 out of which 170
(59-44%) developed oliguria and / or increase in serum
creatinine values in first 72 hours. The number of
patients who recovered after bolus iv normal saline
followed by intravenous frusemide if required was 106
cases. So the number of cases taken up for the study
after 3 days were 64 (37.64%).

Taking into consideration the above figures it was
apparent that more than 60% of babies thought to be in
renal failure, were in incipient stage and improved due
to bolus IV fluid and IV Frusemide. Other studies also
had recommended the criteria of giving the asphyxiated
babies iv bolus NS before declaring them as having
intrinsic renal failure [8,9]. In present study males were
slightly more than the females, but were equally
matched with control group.

The babies in HIE - 1 were 20%, in HIE -2 were
22.22% and in HIE -3 were 25%. Babies who had
higher grade HIE had higher incidence of acute renal
failure secondary to prenatal asphyxia. In the
asphyxiated renal failure group HIE-2 were highest in
number 43.75%, as the highest number of babies were
in HIE -2. In our study term neonates contributed 62.5%
of the total test group whereas grossly premature
contributed 15.62% & near term group contributed
21.87% which was similar to other study [1]. About
17.18% of the asphyxiated newborns developed oliguria
due to acute renal failure. None of the HIE-1 babies
developed oliguria whereas 31.57% of the HIE -3
babies developed oliguria.

The babies in HIF-1 were equally delivered by LSCS
and vaginal route, where as the babies who developed
HIE-2 were delivered more by vaginal route (18) than
by LSCS (10). The babies who developed HIE-3 were
delivered equally by LSCS and vaginal route. From the
observation it may be assumed that incidence of
asphyxia was more in infants born by vaginal delivery
than LSCS which was similar to other studies [10.11] .

Mean serum creatinine & blood urea values in preterm
babies suffering from asphyxia were higher than in the
term babies suffering from asphyxia. This inverse
relationship was also noted in other studies[12,13] . The
study has depicted that the serum creatinine values
increase in direct proportion to severity of perinatal
asphyxia. The babies in HIE 3 had the highest serum
creatinine and blood urea values which was comparable
to other studies [1,8, 14,15].

Both proteinuria and hematuria were significantly found
in the severe grade of hypoxia (HIE-3) which was
comparable to other studies [1,16,17,18]. The value of
FeNa was found to be higher in preterm neonates and
its value bear direct relationship to severity of perinatal
asphyxia which was similar to other studies [1,19]. The
mortality rate due to renal failure in HIE 2 group was
found to be 10.7% and in HIE 3 group was 10%. In this
study it has been found that death in the oliguric group
was much higher than non-oliguric group which was
similar to other studies [1,9]. The mortality in neonates
with oliguric renal failure was 30-50% [1,9,21,22].

Conclusion

The incidence of acute renal failure due to perinatal
asphyxia was high. Incidence with oliguria was high in

International Journal of Medical Research and Review

Available online at: www.ijmrr.in 409 | Page



April, 2017/ Vol 5/Issue 04

ISSN- 2321-127X

severe asphyxia. Biochemical parameters also showed
correlation with the severity of asphyxia. Premature
babies were more prone to develop renal failure
secondary to perinatal asphyxia, implying the
immaturity of premature renal system. Mortality was
directly related to the severity of perinatal asphyxia and
presence of oliguria. Prevention of asphyxia & prompt
management of morbidities like ARF can improve the
outcome of perinatal asphyxia.
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