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Clinical Profile and Outcome of Neonates with Hypernatremic
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ABSTRACT
Introduction: Neonatal hypernatremic dehydration is a
medical emergency. Early diagnosis and appropriate treatment
is crucial for survival and better prognosis. However, diagnosis
is often difficult due to apparent well being and dehydration is
underestimated. The aim of our study was to see the outcome
of neonates admitted with hypernatremic dehydration in our
hospital
Material and Methods: The study was conducted in
neonatology of Postgraduate Department of Pediatrics, in
GB Pant Hospital, an associated hospital of Government
Medical College Srinagar. It was a hospital based prospective
observational study conducted for 1 year, from March 2016
to February 2017. A total of 67 neonates were enrolled in our
study.
Results: The results showed mean age of presentation 18
days, females were 37(55.5%), mean birth order was 1.6,44
(65.7%) cases were from rural background,62 (92.5%) of
our cases were term babies, an average weight loss of 14.6%
was found. There was a significant statistical relation in the
percentage of weight loss, incidence of shock, incidence of
AKI and sodium levels(p value<0.001).

Conclusion: Women should be educated about the
proper technique of breast feeding during prenatal visits
and after the delivery of the newborn. Mothers should be
informed about ‘ten steps of successful breast feeding’.
All breast-fed infant should be weighed at least once
several days after discharge.
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INTRODUCTION
Hypernatraemic dehydration is a potentially lethal condition
and is associated with complications like cerebral oedema,
intracranial haemorrhage, hydrocephalus and, disseminated
intravascular coagulation and seizures.1
The infant’s plasma sodium concentration is elevated
predominantly due to loss of extracellular water. In the past,
hypernatraemia occurred most frequently when artificial
feeds of too high a sodium concentration were fed to
babies.2 Breastfeeding, as opposed to formula feeding, is
considered the better option and undoubtedly provides health
advantages to both infant and mother. Adequate breast milk
intake depends on several interdependent processes: normal
mammogenesis, lactogenesis, and galactopoiesis as well as
effective milk delivery to the infant. The latter depends on
effective maternal breast feeding techniques, combined with
an intact milk-ejection reflex. The volume of human milk
consumed daily by a neonate depends on the frequency and
duration of feeds. Normal neonatal feeding is usually on

demand every 2-4 hours, with a range of 10-70 ml per feed
over a period of 5-20 minute.2-5
A number of studies have documented the occurrence of
hypernatraemic dehydration in breastfed infants.6-14 The age
of presentation of hypernatraemic dehydration is usually
around ten days with a range quoted in the literature from
3 to 21 days.15 It is normal over the first week of life for
the neonate to lose as much as 5-7% of its birth weight.
Neonates should regain their birth weight by the tenth day
of life.1,2 The parents may fail to identify that the infant is
ill, and professionals may also be falsely reassured by the
infant’s apparent well-being.15 Signs may be non-specific,
including lethargy and irritability.16-22
The aim of our study was to see the outcome of neonates
admitted with hypernatremic dehydration in our hospital

MATERIAL AND METHODS
The study was conducted at GB Pant hospital Srinagar,
Pediatric Department of Government Medical College
Srinagar, a tertiary care hospital, which is a referral institute
for the region. 67 neonates with normal perinatal history
who subsequently got admitted for being sick and were
found to have hypernatremic dehydration were recruited
as cases after taking an informed consent from the parents.
Serum sodium concentration and weight loss were the key
parameters in our study. Special investigations were done to
rule out any specific cause of hypernatremia. Patients were
followed up at regular intervals for 6 months for assessment
of clinical and neurodevelopmental parameters. Duration of
study was around one year from March 2016 to April 2017.
The study was given clearance by the ethical committee of
the institution

STATISTICAL ANALYSIS
Categorical values were summarized as counts and
percentages, chi square test was used to analyze the
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relationship between categorical variables. 2 sided p values
were reported and p values less than 0.05 were considered
significant

RESULTS
A total of 5123 neonates were admitted during the study
period, which extended from 1st march 2016 to 28th
February 2017. Out of these, 67 patients were diagnosed
to have neonatal hypernatremic dehydration. A hospital
based prevalence of 1.3% was thus observed. The mean
age of presentation was 18 days with minimum 5 days and
maximum 28 days. There were 37 (55.2%) female babies
and 30 (44.8%) male babies. Majority of the patients i:e
39 (58.2%) were first born. 44 (65.7%) babies belonged
to rural areas.44.8% babies presented during the summer
months while the remaining presented almost equally during
the rest of the seasons. The presenting symptoms included
refusal of feeds (58.2%), decreased urination (43.2%),
Number of patients
67
Mean age of presentation
18 days
Male/Females
30(44.8%)/37(55.2%)
Mean age mother
27.5 years
1st/2nd Birth order
39(58.2%)/17(25.2%)
Term
62(92.5%)
Rural
44(65%)
Both parents non matriculate
43(65%)
Exclusively breastfed
56(83.6%)
Mean weight loss
14.6%
Mean Sodium levels
169 mmol/dl
Shock on admission
27(60%)
Complications
33(49.2%)
Table-1: Important clinical and demographic features
Shock present
Shock absent
<160 mmol/l
6
16
160-170 mmol/l
3
17
>170 mmol/l
18
7
Total
27
40
Table-2: Shock in relation to sodium levels, p=0.002

Percentage

Frequency

Need for
Peritoneal dialysis
Percentage

AKI
Frequency
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<160 mmol/l
1/22
4.5%
0/22
160-170 mmol/l
1/20
5%
0/20
>170 mmol/l
19/25
76%
7/25
28%
Table-3: Relation of AKI with sodium level, p=<0.001
Frequency
Percentage
Faulty feeding
36 + 11
70.1
Congenital abnormality
11
16.4
Sepsis
24
35.8
Table-4: Factors contributing to hypernatremic dehydration
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hypothermia (25.3%), jaundice (19.4%), excessive crying
(47.7%), decreased activity (38.8%). 67.5% patients had
greater than 10% weight loss.25(37.3%) patients had sodium
levels greater than 170 mmol/L. More than half (13) of these
patients were born to primigravidas. Table 1 summarizes the
important clinical and demographic features
27(59.7%) presented with shock at admission. Out of these,
18 babies had sodium levels of greater than 170mmol/L
(table 2). Acute kidney injury(AKI) was seen in 21
(31.3%) babies out of which 19 had sodium levels greater
than 170mmol/L (table 3). Other complications that were
observed were seizures (5.9%), intra cranial hemorrhage
(1.4%), hyperkalemia (11.9%), DIC (1.4%).
Majority of the babies (56) were exclusively breast fed with
most of them having feeding problems due to faulty feeding
technique, breast engorgement or inverted nipples Sepsis was
found in 24(35.4%) babies. Congenital abnormalities were
present in 11 babies including cleft palate, ankyloglossia and
congenital heart disease (table 4).
Six babies expired and six were found to have developmental
delay on follow up.

DISCUSSION
The study was conducted in neonatology section of the
Postgraduate Department of Pediatrics at G.B.Pant hospital
Srinagar, an associated hospital of Government Medical
College Srinagar. It was a prospective observational study
conducted for 1 year, from March 2016 to February 2017. A
total of 67 neonates were enrolled in our study.
The mean age of presentation was 18 days with minimum 5
days and maximum 28 days. This observation was different
from the reference studies, with mean age of around 10 days
in related studies, Verity H. Livingstone et al21 (8 days),
Hassan Boskabadi et al23 (9 days). The neonates in our setup
were brought late or referred to our hospital in case of severe
illness, (37% of our cases were having severe hypernatremia),
our hospital being the only tertiary care referral center for a
large geographical area, less severe cases presenting earlier
being managed by the SNCUs set up by government in
recent years to strengthen the peripheral healthcare.
There was a slight preponderance of females (55%) over
males (45%), which was not in agreement with study
conducted by Hassan Boskabadi et al23 (44% females),
Michael L. Moritz et al21 (48% females).This is due to lower
number of males getting admitted during our study period. In
addition, we studied the relationship of gender distribution
in relation to sodium levels, but there was no statistically
significant difference in the distribution (p = 0.620).
58.2% of our patients were 1st born. These results were
comparable with Michael L. Moritz et al21 with 66.9% first
born. We also studied the frequency of different birth orders
in relation to different sodium levels, however there was no
statistically significant difference for the same.
The seasonal variation in our study was in accordance with
study conducted by Swarna Rakha et al22 in which incidence
was higher in warmer months. This is due to the fact that
during warm seasons neonates lose more body fluids in
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the form of insensible losses due to greater surface area. In
our study 44.8% cases presented during summer while no
other season had more than 25% of total cases. No other
study under our consideration has studied hypernatremic
dehydration in neonates in relation to seasons.
65% of our cases belonged to rural areas. There were also
more cases of severe hypernatremia belonging to the rural
areas indicating that they had sought medical attention at
later stages or that they were referred to us late due to poor
recognition of their condition by healthcare personnel. This
could be due to the fact that hypernatremic dehydration is
known to show mild signs of dehydration despite a huge
water loss from body because of preserved intravascular
volume, secondary to shift from intravascular compartment.
Educational status of the parents in majority of our cases
was poor. >60% of parents were below matriculation/high
school.
The incidence of shock had a direct relation with sodium
levels with 66% of cases with sodium >170 having shock
at presentation vs 11.1% in cases with sodium levels
<160mmol/l (p < 0.001).
There was also a direct relationship between incidence of AKI
and sodium levels, with >90% of patients with AKI having
sodium levels >170mmol/l. This difference in frequency
of AKI in relation to sodium levels was also statistically
significant (p<0.001). The same trend was followed by need
for peritoneal dialysis, but this difference of frequency was
not statistically significant.
Survival rate in our study was 91%. However all the
patients who expired belonged to complicated cases with
survival rate in non-complicated being 100% vs 81.9%
among complicated cases, however this difference was not
statistically significant (p = 0.074). No other study in our
consideration had studied outcome.
In our study, we found that the faulty feeding/improper
breast feeding was the most common factor (70%) associated
with hypernatremic dehydration in neonates. This finding
was in accordance with all studies done for hypernatremic
dehydration so far, Verity H. Livingtone et al21, Hassan
Boskabadi et al23, Swarna rekha bhat et al.22 In addition we
found sepsis was associated with 35.8% of cases while 16.4%
had congenital abnormalities affecting feeding directly or
indirectly like cleft palate, ankyloglossia, and CHDs.
Among patients with faulty feeding 50% were having
improper attachment/latching, while Hassan boskabadi et
al23 had found it to be in 32% only. 27% had inverted nipples
while breast engorgement and crackled nipples were in 5.5%
and 16.6% respectively. These problems are usually found in
combination due to their direct relationship with each other.
For example, if a mother is having improper attachment of
newborn with her breasts, she is likely to develop breast
engorgement and sore nipple. Also 23.4% were associated
with feeding other than breast milk, many of whom were
given improperly diluted formula feeds or undiluted cow’s

milk.
On follow up we could track only 54 cases. We found
developmental delay in 6 patients (11.1%) using TDS charts,
which is a screening method. These were referred for detailed
neurodevelopmental examination and follow up.

CONCLUSION
Neonatal hypernatremic dehydration is a medical emergency.
Early diagnosis and appropriate treatment is crucial for
survival and better prognosis. However, diagnosis is often
difficult due to apparent well being and dehydration is
underestimated. Due to association between breast feeding
and neonatal hypernatremic dehydration, breastfeeding
practice is not to be discouraged, instead mothers need
counseling for proper breastfeeding. Follow-up visit of
mother and newborns treated for hypernatremic dehydration
is to be conducted to reinforce the practice of proper breastfeeding.

REFERENCES
1.

Kaplan JA, Siegler RW, Schmunk GA. Fatal
hypernatremic dehydration in exclusively breast-fed
newborn infants due to maternal lactation failure. Am J
Forensic Med Pathol 1998; 19: 19-22.
2. Clarke TA, Markarian M, Griswold W, Mendoza S.
Hypernatremic dehydration resulting from inadequate
breastfeeding. Pediatrics 1979; 63: 931-2.
3. Adelman RD, Solhang M J Pathophysiology of Body
Fluid and Fluid therapy – sodium. In Behrman RE,
Kliegman RM, Jenson HB, eds. NELSON Text Book
th
of Pediatrics, 16 edn. WB Saunders Company, 2000;
193-196.
4. Bajpai A, Aggarwal R, Deorari AK, Paul, VK. Neonatal
hypernatremia due to high breast milk sodium. Indian
Pediatr 2002; 39: 193-196.
5. Cooper WO, Atherton HD, Kahana M, Kotagal
UR. Increased incidence of severe breast feeding
malnutrition and hypernatremia in a metropolitan area.
Pediatr 1995; 96: 957960.
6. Rowland TW, Zori RT, Lafleur WR, Reiter EO.
Malnutrition and hypernatremic dehydration in breastfed infants. JAMA 1982; 247: 1016-7.
7. Thullen JD. Management of hypernatremic dehydration
due to insufficient lactation. Clin Pediatr 1988; 27: 3702.
8. Jaffe KM, Kraemer MJ, Robison MC. Hypernatremia
in breast-fed newborns. West J Med 1981; 135: 54-5.
9. Roddey OF Jr, Martin ES, Swetenburg RL. Critical
weight loss and malnutrition in breast-fed infants. Am
J Dis Child 1981; 135: 597-9.
10. Marino R, Gourji S, Rosenfeld W. Neonatal metabolic
casebook. Hypernatremia and breast feeding. J Perinatol
1989; 9: 451-3.
11. Ng PC, Chan HB, Fok TF, Lee CH, Chan KM, Wong
W, et al. Early onset of hypernatraemic dehydration and
fever in exclusively breast-fed infants. J Paediatr Child
Health 1999; 35: 585-7.
12. Oddie S, Richmond S, Coulthard M. Hypernatraemic

International Journal of Contemporary Medical Research
ISSN (Online): 2393-915X; (Print): 2454-7379 | ICV: 77.83 |

Volume 6 | Issue 2 |February 2019

B3

Section: Pediatrics

Bhat, et al.

Section: Pediatrics

Bhat, et al.

13.

14.

15.

16.

17.

18.
19.

Clinical Profile and Outcome of Neonates with Hypernatremic Dehydration

dehydration and breast feeding: a population study.
Arch Dis Child 2001; 85: 318-20.
Livingstone VH, Willis CE, Abdel-Wareth LO, Thiessen
P, Lockitch G. Neonatal hypernatremic dehydration
associated with breast-feeding malnutrition: a
retrospective survey. Can Med Assoc J 2000; 162: 64752.
Cooper WO, Atherton HD, Kahana M, Kotagal UR.
Increased incidence of severe breastfeeding malnutrition
and hypernatremia in a metropolitan area. Pediatrics
1995; 96: 957-60.
Chilton LA. Prevention and management of
hypernatremic dehydration in breast-fed infants. West J
Med 1995; 163: 74-6.
Peters JM. Hypernatremia in breast-fed infants due to
elevated breast milk sodium. J Am Osteopath Assoc
1989; 89: 1165-70.
Anand SK, Sandborg C, Robinson RG, Lieberman
E. Neonatal hypernatremia associated with elevated
sodium concentration of breast milk. J Pediatri 1980;
96: 66-8.
Laing IA. Acta Pharmacol Sin 2002 Oct; 23 Supplement:
48-51.
Rosa Manganaro, Carmelo Mamì, Teresa Marrone.

Incidence of dehydration and hypernatremia
in exclusively breast-fed infants. Journal of
Pediatrics 2001; 139: 673-5.

20. S Oddie, S Richmond, M Coulthard. Hypernatraemic
dehydration and breast feeding: a population study.
Arch Dis Child 2001; 85: 318-320.
21. Michael L. Moritz, Mioara D. Manole, Debra L. Bogen,
J. Carlos Ayus. Breastfeeding-associated hypernatremia:
are we missing the diagnosis? Pediatrics Sept. 2005; Vol.
116, Issue 3: 6:e343–e347.
22. Swarna Rekha Bhat, Patricia Lewis, Angela David,
Sr. Maria Liza. Dehydration and hypernatremia in
breast-fed term healthy neonates. The Indian Journal
of Pediatrics January 2006;73:39-41.
23. Boskabadi Hassan, Maamouri Gholamali, Ebrahimi
Mansour, Ghayour-Mobarhan Majid, Esmaeily Habib,
Sahebkar, Amirhossein, Ferns, Gordon AA. Neonatal
Hypernatremia and Dehydration in Infants Receiving
Inadequate Breastfeeding. Asia Pacific Journal of
Clinical Nutrition Sept. 2010;19: 301-307.
Source of Support: Nil; Conflict of Interest: None
Submitted: 21-12-2018; Accepted: 20-01-2019; Published: 03-02-2019

B4

International Journal of Contemporary Medical Research
Volume 6 | Issue 2 | February 2019 | ICV: 77.83 |

ISSN (Online): 2393-915X; (Print): 2454-7379

