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ABSTRACT

Introduction: Normally neonates lose 5-7% of their birth weight in the first week of life. Inadequate
breastfeeding resulting from different factors may result in dehydration and excessive weight loss.
Hypernatremic dehydration leading to acute kidney injury (AKI) is a well-known complication of
lactational insufficiency in exclusively breast-fed babies progresses from pre-renal to intrinsic renal injury,
if persistent. Acute kidney injury (AKI) is a complex disorder which has a clinical manifestations ranging
from mild dysfunction to complete anuric kidney failure.

Aim: To evaluate renal function tests (RFT) in term neonates with more than 10% weight loss within 7
days of life.

Primary O bjective: To determine the frequency of acute kidney injury in term neonates with more than
10% weight loss within 7 days of life.

Secondary Objectives : 1: To determine type of acute kidney injury (Prerenal, Renal); 2: Assess the
percentage of dehydration in terms of percentage of weight loss (more than 10%, more than 15%); 3:
Assess type of dehydration (hypernatremic, isonatremic, hyponatremic); 4: To assess type of dehydration
with acute kidney injury.

Material and Methods: A hospital based prospective study was conducted on term neonates in a tertiary
care hospital for period of 12 months from July 2019 to June 2020. Daily weight of all the neonates was
recorded using electronic weighing machine. 103 new-borns presenting with weight loss of more than 10 %
of birth weight within 7 days of life were enrolled as per convenient sampling technique without any bias.
Neonates with congenital anomalies of kidney, sepsis, birth asphyxia and diabetes insipidus were excluded.
Neonates were assessed by performing renal function test as a marker of dehydration.

Observation and Results: One hundred and three neonates with weight loss of more than 10% were
enrolled in the study. Among them, 88 (85.4%) had prerenal AKI and 15 (14.5%) had renal AKI; 68(66%)
neonates had dehydration of 10-15% while, 35 (34%) had dehydration of more than 15%. Most of the
neonates 75(73.4%) had hypernatremic dehydration while 25(25%) and 3(1.5%) had isonatremic and
hyponatremic dehydration respectively. 69, 16 and 3 neonates with prerenal AKI had Hypernatremia,
isonatremia and hyponatremia respectively while 5 and 9 neonates with renal AKI had Hypernatremia
and isonatremia respectively. None of the neonate had renal AKI with hyponatremia.

Conclusion: Hypernatremia is severe enough to cause prerenal AKI progressing to renal AKI in exclusively
breast-fed babies without any associated comorbidities. Training of mothers, care givers and doctors and
weight monitoring of breast-fed babies to identify at risk neonates is important in early diagnosis.
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1. Introduction

Normally neonates lose 5-7% of their birth weight
in the first week ie within first 7 days of life.!
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Unsatisfactory breastfeeding resulting from different factors
may result in dehydration and excessive weight loss.
Hypernatremic dehydration leading to acute kidney injury
(AK]I) is a notable complication of lactational insufficiency
in exclusively breast-fed babies progresses from pre-
renal to intrinsic renal injury, if persistent.! Acute
kidney injury (AKI) is a complex disorder which has
a clinical presentations ranging from mild dysfunction
to complete anuric kidney causing failure.? Although
successful breastfeeding provides intense advantages to
infants and mothers, inadequate breastfeeding may result in
life threatening hypernatremic dehydration leading to AKI.?
During the first postnatal days, newborns are at excessive
risk of developing AKI because they are born with low
GFR, high renal vascular resistance, decreased intercortical
perfusion, high plasma rennin activity, and decreased
reabsorption of sodium in the proximal tubules.* Neonatal
AKI can have a absolute recovery or may have residual renal
damage which may have consequences in later life such as
hypertension and chronic renal insufficient.’

Present study was conducted to find out the renal
functions among term neonates with weight loss of more
than 10% in first 7 days of life and to determine type of AKI
and dehydration, percentage of dehydration and to correlate
type of dehydration with AKI

2. Materials and Methods

A hospital based prospective study was conducted on
term neonates in a tertiary care hospital for period of
12 months from July 2019 to June 2020. The study was
approved by ethics committee of the hospital. Daily weight
of all the neonates was recorded using electronic weighing
machine. 103 new-borns presenting with weight loss of
more than 10% of birth weight within 7 days of life
were enrolled as per convenient sampling technique without
any bias. Neonates with congenital anomalies of kidney,
sepsis, birth asphyxia and diabetes insipidus were excluded.
Neonates were assessed by performing renal function test
as a marker of dehydration by Beckman Coulter AU480
chemistry analyzer (Siemens ADVIA 2400). Type of AKI
was determined by calculating blood urea to creatinine
ratio. Ratio of more than 20:1 had prerenal while less
than 20:1 had renal AKI. Dehydration was diagnosed
if weight loss after birth was more than 10% in term
neonates. Percentage of weight loss was divided in two
groups as weight loss of 10-15% and more than 15%.Type
of dehydration was assessed depending of serum sodium
levels and were tabulated in three groups as hypernatremic,
isonatremic and hyponatraemic dehydration as per serum
sodium levels of more than 145, 130-145 and less than 130
meq/dl respectively. Type of dehydration was then assessed
with type of AKI. Severity of AKI was evaluated using
nRIFLE criteria.

2.1. Operational Defeniation

1. Acute kidney Injury (AKI): Acute kidney injury is
characterized by a sudden (within 48 hrs) impairment
in kidney function that results in the retention of
nitrogenous waste products (e.g., urea) and alters the
regulation of extracellular fluid volume, electrolytes
and acid base homeostasis.

2. Hypernatremic dehydration: Hypernatremia was
defined as serum sodium >145 mEq/L.!

3. nRIFLE criteria: The RIFLE defines 3 grades of
increasing severity of ARD as risk (R), injury (I), and
failure (F) as well as the 2 outcome variables of loss
(L) and end-stage kidney disease.’

CREATININE OR GFR CRITERIA URINE OUTPUT
CRITERIA

RISK INCRESED Cr X 1.5 OR GFR DECREASES ~ UO <I.5ML/HR *24 HOURS
>25%

INJURY INCREASED Cr X 2 OR GFR DECREASES

>50 %

UO <1 ML/KG/HR *12
HOURS

FAILURE INCREASED Cr X 3 OR GFR DECREASES  UO <0.7 ML/KG/HR X 24
>75% OR Cr >=4MG/DL HOURS OR
ANURIA X 12 HOURS
LOSS PERSISTENT ARF = COMPLETE LOSS OF
RENAL FUNCTION FOR >4 WEEKS
ESRD END STAGE RENAL DISEASE
(persistent failure >3 months)
3. Results

One hundred and three neonates with weight loss of
more than 10% were enrolled in the study. Among
them, 88 (85.4%) had prerenal AKI and 15 (14.5%)
had renal AKI; 68(66%) neonates had dehydration of
10-15% while, 35 (34%) had dehydration of more than
15%. Most of the neonates 75(73.4%) had hypernatremic
dehydration while 25(25%) and 3(1.5%) had isonatremic
and hyponatremic dehydration respectively. 69, 16 and 3
neonates with prerenal AKI had Hypernatremia, isonatremia
and hyponatremia respectively while 5 and 9 neonates with
renal AKI had Hypernatremia and isonatremia respectively.
None of the neonate had renal AKI with hyponatremia.
Severity of AKI using RIFLE criteria suggested that
42(40.7%) 45(43.6%) and 16(15.5%) neonates were in stage
1, 2 and 3 i.e. in risk, injury and failure respectively

Table 1: Type of AKI

Type of AKI No. %0

Prerenal 88 85.4
Renal 15 14.5
Total 103 100
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Table 2: Percentage of dehydration in terms of percentage of
weight loss

% of weight loss No. %0
10-15% 68 66
More than 15% 35 34
Total 103 100

Table 3: Type of dehydration

Type of dehydration No. %
Hypernatremic 75 73.4
Isonatremic 25 25
Hyponatremic 3 1.6
Total 103 100

Table 4: To assess type of dehydration with AKI

Hypernatremic Isonatremic Hyponatraemic
Prerenal 69 16 3
Renal 6 9 0
Table S: Severity of AKI as per RIFLE criteria
No. %
Risk(stagel) 42 40.7
Injury(stage2) 45 43.6
Failure(stage3) 16 15.5
Total 103 100

4. Discussion

Dehydration in neonates is very common and may undergo
renal impairment due to its late diagnosis. Exclusive
breastfeeding is the universal recommendation till 6 months
of life which has health benefits to both infant and
mother.Many mothers continue breast feeding without a
good watch on its adequacy and weight gain in the
baby. Most neonates start gaining their weight by the
10th day of life if sufficiently breast fed. Dehydration
in neonates is hazardous and if not looked upon and
discovered in its early stage it may lead to complications like
cerebral oedema, cerebral vessel thrombosis, intracerebral
hemorrhage, seizures, and Disseminated intravascular
coagulation prior to death.! The main objective of our
study is to know the burden of AKI in term neonates with
dehydration without any associated comorbidity within first
7 days of life.

A total of one hundred and three term neonates with
weight loss of more than 10% were enrolled in the study.
Among the study population, 88(85.4%) neonates had
prerenal AKI while 15 (14.5%) had renal i.e., intrinsic AKI.
This is comparable to the study conducted by Maralihalli
et al where incidence of prerenal AKI 11(35.7%) was more
than renal AKI 7(23.3%).8 The renal functions are affected
due to prerenal cause of low intravascular volume, but as the
severity of dehydration increases, it leads to acute kidney
injury causing deranged renal functions and sometimes

neonates land into acute renal failure and some of them may
require dialysis too. !

In this study, 68(66%) neonates had dehydration of 10-
15% while, 35 (34%) had dehydration of more than 15%.
This finding was similar to the results obtained by Sunny
Malvia at al were he found 170 (62.5%) had weight loss
10-15% after birth and remaining 102(37.5%) had weight
loss of more than 15%.! Dehydration was probably because
of decreased intake due to inadequate and faulty technique
of breast feeding or sometimes due to excessive insensible
losses through lungs and skin during summers.

In present study most common type of dehydration was
hypernatremic 75(73.4%) followed by isonatremic 25(25%)
and hyponatraemic 3(1.5%). Susana Castilho at al’® also
found Hypernatremia in 44.7% (n = 146) of the total sample
(329) in her study.156 (57.4%)out of 272 neonates had
hypernatremic dehydration at admission in the study results
of Sunny Malvia at al.! Main cause of Hypernatremia
in neonates is water deprivation which is secondary to
insufficient breast feeding and also due to excess of water
loss through skin and lungs when ambient temperature is
high. Previously it was thought that high concentration of
sodium in breast milk is the cause of hypernatremia in
neonates. As most of the neonates are insufficiently breast
fed and this low quantity of breast milk would not increase
serum sodium levels to that levels found in dehydrated
neonates. !

As per our study maximum neonates with hypernatremic
dehydration (69) had prerenal AKI. There are not many
studies which has observed the Correlation of type of
dehydration with AKI.

Severity of AKI in our study was studied using RIFLE
criteria according to which 42(40.7%) 45(43.6%) and
16(15.5%) neonates were in stage 1, 2 and 3 i.e., in risk,
injury and failure respectively. But as per the study of
Shobha Sharma et al !° the findings were that 75% (12) had
stage III AKI and 12.5% each with stage IT and I.

5. Limitation

Major limitation of the study lies in small sample size.
Also, this was a single-center observational study in a
tertiary NICU and thus, the present findings may not be
representative of the situation in other NICUs as patient
populations and clinical practices may vary.

6. Conclusion

Hypernatremia is severe enough to cause prerenal AKI
progressing to renal AKI in exclusively breast-fed babies
without any associated comorbidities. Hence it is important
to have high index of suspicion of AKI in all the neonates
with significant weight loss and dehydration.

Training of mothers, care givers and doctors and weight
monitoring of breast-fed babies to identify at risk neonates
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is important in early diagnosis.

These neonates may merit long term follow-up for
possible sequelae. Therefore, there is an urgent need for
follow-up studies of such babies into childhood as well as in
adulthood to look for unrecognized sequelae of such insult.
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