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Abstract

Background: Fever and hypernatremia are often found in neonates with excessive weight loss. In low-risk full-
term infants, fever with no other symptoms during the first days of life is primarily related to dehydration and breast-
feeding, Hypernatremia occurs primarily because of water deprivation and secondarily because of an accumulation
of sodium in an attempt to maintain a proper circulating volume. Azotemia occurs in these patients as a
consequence of impaired renal blood flow or decreased perfusion resulting from decreased blood volume. As the
literature regarding the association between dehydration, dyselectrolytemia, hyperthermia and azotemia is less, a
study on this subject would help in early detection, prevention and better management.

Objectives: To study the clinical, biochemical profile and outcome of neonates who presented with dehydration
and hyperthermia to a tertiary care centre.

Methodology: All neonates admitted with dehydration and hyperthermia during the study period of 18 months,
were enrolled for the study. Results: In this study of 241 neonates, most common symptom found were decreased
voiding of urine (27.71%), followed by fever (26.29%), refusal to feed (24.29%), jaundice (19.43%) and convulsions
(2.29%) and the most common biochemical derangement observed were Azotemia (69.52%), followed by
hypernatremia (56.19) and hyperbilirubinemia (30.95%). 38.2% of the study subjects had sodium in the range of
151-160 mEq/L, followed by 26.1% (<150 mEq/L). The mean birth weight in the present study was 3+0.31 kg and
the mean weight at presentation was 2.64+0.37 kg. The percentage of weight loss was 11.9%.

Conclusion: The results of our study provide support for the hypothesis that one of the main cause of fever
during the first days of life is from dehydration resulting from difficulties at the initiation of breast feeding.
Hypernatremic dehydration can be prevented by education of mothers regarding breastfeeding techniques,
beginning in the antenatal period. Those with identifiable problems should be referred promptly for lactation
management and supportive counselling. Also, close follow-up of infants should be done within the first week after
hospital discharge for checking weight gain and adequate hydration.
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Introduction
Fever is a common symptom and sign of neonatal illness. Between 1

to 2.5% of all newborn admitted in the nursery have fever judged from
rectal or axillary temperature. There is no universally accepted
definition of neonatal fever. Craig1 defined neonatal pyrexia as a rectal
(core body) temperature higher than 37.4°C. For the purpose of
present study fever is defined as skin temperature of 37.5°C or more
[1,2].

The elevations in temperature (38-39°C) are occasionally noted on
the 2nd - 3rd day of life in infants whose clinical course has been
otherwise satisfactory [3,4]. This disturbance occurs in breast fed
infants whose fluid intake is lowered or exposed to high environmental
temperatures. In neonatal care we should provide a thermal range,
which does not stress the infant to produce or lose large amounts of
heat, in addition to early initiation of effective breastfeeding [5].

Fever during the neonatal period is considered an alarming sign of
systemic infection. Only a few studies have tried to identify infants
with fever yet with a low risk of serious bacterial infection [2,3,6]. In
these studies, normal physical examination and laboratory tests were
correlated with low risk for serious bacterial infection. In some of the
studies, low risk babies were treated on ambulatory basis, and no
antibiotic treatment was given [7]. The dehydration fever in the
newborn has been accepted as a clinical entity to identify low risk
babies with fever during the first days of life. Von resus [8] referred this
condition as transitory fever which he described as a short duration of
fever that may be remittent over a period of a few days. According to
Stone [9] dehydration fever is intermittent or remittent type, coming
rather suddenly in the first week. Sanford and Greene JW3 suggested
increased concern with infection in the newborn thus lessening
interest in recent years in dehydration fever. Appleton and Foo [10]
described the phenomenon of dehydration fever in large breast fed
babies on day 3-4 of life. Singh et al. [11] discussed the possible
pathogenesis of this phenomenon, suggesting that fever may be caused
by environmental temperature rather than dehydration [12]. While
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MC Kay and Smith [13] referred it to rise in temperature to 100-104°F
on the second or third day. Whereas a clinical Study by Yadav [14]
found that dehydration fever was second commonest cause of neonatal
fever after sepsis.

Breastfeeding is universally considered to be the best and the safest
way to feed neonates. Most of the babies lose atleast 10% of body
weight in the early days after birth. A steady state increase in weight
gain is observed provided the neonate is fed with adequate breast milk.
A very small number of breast-fed neonates do not establish an
adequate milk intake, continue to lose weight and may develop
hypernatremic dehydration [15,16]. Azotemia occurs in these patients
as a consequence of impaired renal blood flow or decreased perfusion
resulting from decreased blood volume. The association of
hypernatremia with significant hyperbilirubinemia, might enhance the
risk of bilirubin encephalopathy [17].

As the literature regarding the association between dehydration,
dyselectrolytemia, hyperthermia and azotemia is less, a study on this
subject would help in early detection, prevention and better
management.

Objectives
To study the clinical, biochemical profile and outcome of neonates

who presented with dehydration and hyperthermia to a tertiary care
centre.

Materials and Methods

After obtaining institute ethical committee clearance, with level IV
evidence, a descriptive study was performed from 2016 to 2018 in the
department of Paediatrics, NICU of BCH and RI, CGH and WCH
attached to JJM Medical College, Davangere, Karnataka, India. The
cases for this study were recruited by convenient sampling technique.
All 241 neonates admitted with dehydration and hyperthermia during
the study period of 18 months will be enrolled for the study. A pre
structured proforma were used to record the relevant information
from individual case selected for the study. All cases were taken into
consideration for statistical analysis (IBM SPSS Statistics for Windows,
Version 20.0, IBM Corp, Chicago, IL).

The neonates with signs and symptoms of dehydration such as
decrease urine output, irritability, poor feeding, lethargy and
hyperthermia, neonates born to gestational age of >34 weeks and
neonates with birth weight of >1.8 kg were included in the study. The
neonates with infection, shock, on IV fluids, CNS infections and
congenital anomalies, gestational age of <34 weeks, birth weight of
<1.8 kg, neonates of retarded intrauterine growth, twin neonates and
neonates born to infants of diabetic mother were excluded from the
study (Figure 1 and 2).

Figure 1: 14 days old neonate brought with complaints of refusal of
feeds and decreased voiding of urine.

Figure 2: The neonate four days after treatment.
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Results
A total of 241 cases were enrolled in the study and the treatments

were instituted as per our study protocol. The descriptive statistics were
reported as mean (SD) for continuous variables, frequencies
(percentage) for categorical variables. Data were statistically evaluated
with IBM SPSS Statistics for Windows, Version 20.0, IBM Corp,
Chicago, IL. The association between categorical data were analysed by
using chi square test and p value <0.05 were considered statistically
significant.

In our study, males (n=126, 52.3%) outnumbered females (n=115,
47.4%). A total of 169 cases (70.1%) of the study subjects were outborn
patients and 72 cases (29.9%) were inborn. Among the study subjects
(n=241), the majority cases belong to greater than 5 days (47.3%)
followed by 4 (19.1%), 3 (15.4%), 5 (17%) and 2 days (1.2%) (Figure 3).

Figure 3: Distribution of patients according to days of presentation.

In our study, the percentage of primigravida was more (n=160,
66.4%) compared to multigravida (n=81, 33.6%) in the present study.
A total of 161 (66.8%) patients were born out of lower segment
caesarean section and 80 (33.2%) patients were born out of normal
vaginal delivery. Out of 241 cases, 61.8% of the study subjects (n=149)
had temperature <37.5°C and around 27.8% of the subjects (n=67) had
38.5-39.5°C (Figure 4).

Figure 4: Distribution of patients based on temperature.

Among the study subjects, 17.8% had mean temperature of
35.63+2.97 in the month of April, followed by 13.7% (35.1+3.04). The
highest temperature noted in our study was in the month of November

(36.12+3.10) by 7.1%, followed by December (35.21+2.95) by 4.6% of
the study subjects.

Around 38.2% (n=92) of the study subjects had sodium in the range
of 151-160 mEq/L, followed by 26.1% (n=63) in ≤150 mEq/L (Figure
5).

Figure 5: Distribution of patients according to serum sodium level.

The mean birth weight in the present study was 3+0.31 kg and the
mean weight at presentation was 2.64+0.37 kg. The percentage of
weight loss was 11.9. The most common symptom found were
decreased voiding of urine (n=97, 27.71%), followed by fever (n=92,
26.29%), refusal to feed (n=85, 24.29%), jaundice (n=68, 19.43%) and
convulsions (n=8, 2.29%). The most common biochemical
derangement observed were azotaemia in 146 patients (69.52%),
followed by hypernatremia in 118 patients (56.19%) and
hyperbilirubinemia in 65 patients (30.95%) (Figure 6).

Figure 6: Biochemical derangements in dehydration fever.

In our study, there was a significant statistical difference between
the association of fever during the first few days of life and
dehydration, dyselectrolytemia, hyperthermia, azotemia and weight
loss (p<0.05).

Discussion
Breastfeeding has more advantages on health to both infant and

mother. Adequate breast milk intake depends on several inter-
dependent processes namely mammogenesis, lactogenesis and
galactopoiesis and effective milk delivery to the infant which depends
on effective maternal breastfeeding techniques, combined with an
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intact milk-ejection reflex. The volume of human milk consumed daily
by a neonate depends on the frequency and duration of feeds and the
pattern of breast use [9,18,19].

Due to the low availability of sodium in the human breast milk, the
possible development of hypernatremia in breastfed neonates is
inevitable [20]. Various studies showed a mean sodium concentration
of 64.8 ± 4.4 mmol/L after delivery, dropping to 21.4 ± 2.3 mmol/L by
the third postpartum day (colostrum), and levelling off at a value of 7.0
± 2.0 mmol/L by week two in mature milk [21]. Compared with cow’s
milk, mature human milk contains considerably less sodium,
potassium, and chloride [22].

The lactation failure and reduction in feeding frequency are
associated with the higher concentrations of sodium in breast milk
[23]. It has been shown that insufficient breast milk production is the
most important factor in the induction of neonatal hypernatremic
dehydatrion which is a potentially lethal condition through induction
of cerebral edema, intracranial haemorrhage, seizures, disseminated
intravascular coagulation and finally death [24-27].

In the present study, total of 241 neonates were admitted to the
study site in which majority of them were males (n=126, 52.3%) and
females were (n=115, 47.4%). The majority of the cases belong to
greater than 5 days (47.3%) of age, followed by 4 (19.1%), 3 (15.4%), 5
(17%) and 2 days (1.2%). So, the age of presentation in dehydration
fever was 2nd day onwards. The maximum numbers of neonate
admitted were on 5th day or greater than 5th day of postnatal life.
Criag et al. reported that dehydration fever developed at any time in
the first fortnight whereas Livingstone  et al. [9]  and Laing  [28] et al.
found that the age of presentation from 3 to 14 day and around 10 days
respectively. Our study findings also were in correlation with the
reported studies. This difference in presentation may be attributed to
the different study settings.

In the present study, a total of 169 cases (70.1%) of the study
subjects were outborn patients and 72 cases (29.9%) were inborn.
Majority of the neonates were delivered through LSCS (66.8%) and
33.2% were normal vaginal delivery. Maayan-Metzgera et al. [29] and
Yaseen et al. [27] have reported that dehydration fever was associated
with Caesarean section. Caesarean section appears to be an important
risk factor for dehydration as it is related to failure of effective lactation
and was also found to delay initiation of breast feeding. Significant
delay of first breast feeding after caesarean section deliveries was also
reported in studies of Newman and Manganaro [30] which may be
attributed to postoperative painful conditions and post-anaesthesia
state. It has also been found that volume of breast milk transferred to
the infant was less than that transferred to the infant born by normal
vaginal delivery over the first 6 days of life according to Donald et al.
[26] and Evans et al. [31]. Studies by Oddies [32] and Dewey [33]
showed that by day 6, only 20% of infants in the caesarean group
regained their birth weight compared with 40% in the normal vaginal
group.

The percentage of primigravida was more (n=160, 66.4%) compared
to multigravida (n=81, 33.6%) in the present study. Therefore, it is
suggested that primigravida mothers should receive more reassurance
and practical advice in the technique of breast feeding and should be
trained about how to correctly position the baby appropriately attach it
to the breast and observe that suckling is successful.

In the present study, 61.8% of the neonates had temperature of
<37.5°C and around 27.8% of neonates had 38.5-39.5°C. Almost
similar findings were reported in the study conducted by Appleton et

al. [10] in which the temperature range in dehydration fever was
37.8°C to 40.0°C. Zacharissen et al. [34] reported the admission
temperature was 37.6°C to 39.7°C in 64% of cases.

It has been reported that environmental factors could also be a
factor in the formation of dehydration because of increased insensible
water loss. In the present study, majority of the cases (43) were
admitted in the month of April and recorded mean temperature of
35.63+2.97. This is because of tropical country like India, during
summer months the environment will be very hot and there are more
chances of dehydration in the neonates.

In our study, the mean birth weight was 3 ± 0.31 kg and the mean
weight at presentation was 2.64 ± 0.37 kg. The percentage of weight
loss was 11.9%. Approximately similar weight loss was found in studies
conducted by Boskabadi et al. [35] i.e. 16.2 ± 5.95% and Jain et al. [36]
i.e 15.74 ± 5%. In Appleton et al. [10] and Zachariassen et al. [34]
studies, the percentage weight loss was approximately 10% and 8% of
their birth weight respectively. Similarly, Yaseen et al. [27] and Tiker et
al. [37] found that percentage weight loss was 12% and 8% of their
birth weight respectively.

In the present study, the most common symptom found was
decreased voiding of urine (27.71%), followed by fever (26.29%),
refusal to feed (24.29%), jaundice (19.43%) and convulsions (2.29%).
Similar kind of findings was also observed in the studies conducted by
Craig et al. [1], Meharban Singh [38] and Bhat et al. [39], Boskabadi et
al. [35] reported that convulsions was found in 22.6% of cases. The
convulsion in dehydration fever may be due to hypernatremia leading
to cerebral edema, intracranial haemorrhage and disseminated
intravascular coagulation.

In our study, 38.2% of the study subjects had sodium in the range of
151–160 mEq/L, followed by 26.1% (<150 mg/dl). The most common
biochemical derangement observed was Azotaemia (69.52%), followed
by hypernatremia (56.19) and hyperbilirubinemia (30.95%). In the
study conducted by Bhat et al. [39], hypernatremia and
hyperbilirubinemia was found in 31.8% and 28% of cases respectively.
Caqlar et al. [40] also observed hypernatremia in 33.3% of cases.
Neonatal hypernatremia dehydration results from inadequate transfer
of breast milk from mother to infant. Furthermore, poor milk
discharge from the breast results in persistence of high milk sodium
concentrations. The occurrence of hyperbilirubinemia in dehydration
fever is due to dehydration itself which increases enterohepatic
circulation of bilirubin. In our study, azotaemia was a predominant
bio-chemical derangement observed in 65.4% of cases. Azotaemia was
possibly pre renal in origin, as in all cases it recovered to normal after
rehydration.

Conclusion
The dehydration fever is an important cause of neonatal fever in

tropical countries like India especially during summer months. Our
study provides support for the hypothesis that one of the main cause of
fever during the first days of life is from dehydration resulting from
difficulties at the initiation of breast feeding. We believe there is a need
for early intervention to educate and instruct primi mothers about
breast feeding, particularly those who have given birth by caesarean
section. Hypernatremic dehydration can be prevented by education of
mothers regarding breastfeeding techniques, beginning in the
antenatal period. Those with identifiable problems should be referred
promptly for lactation management and supportive counselling. Also,
close follow-up of infants should be done within the first week after
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hospital discharge for checking weight gain and adequate hydration.
This will help in prevention of Hypernatremic dehydration.
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