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SEVERE HYPERNATREMIC DEHYDRATION IN A BREASTFED INFANT
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Objective — To report a rare case of hypernatremic dehydration in an
exclusively breastfed infant. Case report — We present a term new-
born, 14-day-old boy, exclusively breastfed, who was lethargic and
severely dehydrated upon admission (35% birth weight loss). The
newborn was found to have severe hypernatremic dehydration (Na*
197 mmol/l), acute renal insufficiency (Creatinine 273 pumol/l) and
metabolic acidosis. Also, the blood culture result was positive. Intra-
venous rehydration and antibiotic therapy were started. After 22 days
of hospitalization, the infant was discharged home in a good general
condition. Now the child is 13 months old, he is healthy and no neu-
rologic sequelae are noticed. Conclusion — Hypernatremic dehydra-
tion in newborns is a rare complication, which is dangerous, but also
preventable. Prevention consists in educating mothers about success-
ful breastfeeding techniques, and also early newborn reassessment af-

Newborn = Breastfeeding.

Introduction

Breast milk is the best nutritional choice for
the newborn. Breastfeeding is a natural pro-
cess, yet it is new for both the mother and
baby, and many need help to prevent failure
and the consequent complications. Hyper-
natremic dehydration might be a complica-
tion of such a failure, which, if not treated
promptly, may lead to acute renal failure and
the need for peritoneal dialysis (1).
Hypernatremic ~ dehydration
borns occurs more often than hyponatremic

in new-

dehydration, but more rarely compared to
isonatremic dehydration. It manifests with
very poor clinical features and has a worse out-
come than other types of dehydration. In re-
cent years a higher incidence of hypernatremic
dehydration in neonates has been reported.
Inadequate breastfeeding techniques might
be responsible, hence it has been noticed
more often in primiparous mothers (2-4).

ter discharge from the hospital is mandatory.

This report describes an exclusively
breast-fed infant with severe hypernatremic
dehydration.

Case report

A 14-day-old male infant was admitted to
the ICU of the Neonatology Clinic due to
breastfeeding refusal, irritability and de-
creased urine output in previous days. He
was born at term (40 gestational weeks) to
a 24 year old, healthy, primiparous mother,
by vaginal delivery, at a regional hospital. His
birth weight was 3700 g, Apgar score 8/9 and
no complications were noticed. Likewise, the
infant was discharged from hospital in the
second day following birth. The mother de-
nies having had mastitis or any drug use, and
also denies the presence of vomiting or diar-
thea in the infant. The infant was exclusively
breast fed 8-10 times a day. During this pe-
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riod, the mother was not aware of inadequate
breastfeeding and the risk posed to her mal-
nourished infant. Furthermore, in the fol-
lowing days the infant was apathetic, sleepy,
suckling poorly and had a poor urinary out-
put. At that point, the mother sought medi-
cal help at the regional hospital, which im-
mediately transferred the infant to our clinic.

Upon admission, the infant was afebrile
(36.5 °C), eupneic, had no convulsions, cya-
nosis or jaundice. His heart rate was 160/
min and blood pressure was not measurable.
His respiratory rate was 40/min and oxygen
saturation measured by pulse oximetry was
96%. Physical examination revealed a sick in-
fant, lethargic and severely dehydrated. Body
weight was 2400 g, i.e., a 35% below the body
weight at birth. A sunken anterior fontanelle,
dry mucous membranes and a 4 second capil-
lary refill time were found (Fig. 1).

Neurological examination revealed a le-
thargic and sleepy infant, while primitive
reflexes were preserved. Cranial ultrasound
results were normal. Abdominal ultrasound
showed slightly hyper-echogenic kidneys.
An intravenous line was started, and blood
was drawn for culture, electrolytes, complete
blood count, random glucose, urea, cre-
atinine and liver function tests. Laboratory
findings were as follows: pH 7.29, pCO, 40
mmHg, Na* 197 mmol/l, K* 5.2 mmol/l,
HCO, 19.2 mmol/l, Urea 95.6 mmol/l (576
mg/dl), Creatinine 273 pmol/l (3.08 mg/dl),
AST 112 U/I, ALT 61 U/, blood glucose 3.9
mmol/l, WBC 8500/mm?, Hgb 19.1 g/dl,
HCT 60.4% and PLT 38.000/mm?°.

A bolus of 10 ml/kg normal saline was
administered and repeated twice until he-
modynamic stability was achieved. Shortly
after that, the administration of 5% dextrose

Fig. 1 Infant shortly after admission.




solution with 0.45% saline was started for
the next 96 hours (7.61 ml/kg/h). Intrave-
nous ceftriaxone was started together with
inotropic support (dopamine). Fresh plasma
was also administered because of the severe
hypovolemia and septic appearance of the
infant. Urine output on the first day of hos-
pitalization was 0.8 ml/kg/h. On the second
day of hospitalization, the infant manifested
respiratory failure (apnea, gasping, O, satu-
ration <85%), hence intubation and me-
chanical ventilation was required for the next
five days. Sepsis was postulated as a possible
cause, since the chest X-ray showed insignifi-
cant changes. On the third day, the blood
culture came back positive for Enterobacter.
Antibiotic therapy was changed based on the
antibiotic sensitivity tests (meropenem and
ampicillin + sulbactam). Urine was latex ag-
glutination negative, culture sterile and cere-
brospinal fluid sterile. Rehydration contin-
ued until correction of the sodium level was
achieved, while taking care not to overcorrect
the sodium concentration; i.e. not faster than

E Krasniqi et al. » Severe hypernatremic dehydration in a breastfed infant

10-12 mEq/24 h (5). Enteral feeding started
on the fourth day, increasing day by day to
fully enteral on the 10* day. Urea and Cre-
atinine normalized on the 10" day of hos-
pitalization (1.92 mmol/l and 50.2 pmol/l,
respectively) (Table 1).

On the 22" hospital day the infant was
discharged from the clinic. The mother re-
ceived instructions on adequate breast-feed-
ing, as well as supplementing with formula.
The baby’s weight on discharge was 3755 g.
Now the child is 13 months old, he is healthy
and no neurologic sequelae are noticed, how-
ever regular consultations with a Pediatric —
Neurologist are advised.

Discussion

Breastfeeding is undoubtedly the best, saf-
est and healthiest way to feed an infant.
Hypernatremic dehydration was thought to
be unusual in exclusively breastfed infants.
However, reports on this issue have been in-
creasingly frequent over the last two decades.

Table 1 Laboratory results of the patient by days

Days
Laboratory findings

1 2 3h 4h 5 6" 7% 8 9 10%
pH 7.29 7.49 7.6 7.46 7.44 7.48 7.36 7.38 7.36 7.41
pCO, (mmHg) 40 26 18 31 30 32 39 51 42 46
Na* (mmol/l) 197 191 180 167 152 148 138 135 139 138
K+ (mmol/l) 5.2 4.0 4.6 5.3 4.6 4.2 4.3 4.1 5.1 4.4
Ca** (mmol/l) 1.36 1.35 1.43 131 1.23 1.21 1.16 1.17 1.21 1.1
HCO, (mmol/l) 19.2 19.8 17.7 22.0 24.1 23.3 21.2 30.2 26.3 28.2
Urea (mmol/l) 95.6 90.8 66.2 57.7 - - - 18.2 = 1.9
Creatinine (umol/l) 273 274 345 277 - - - 123 - 50.2
AST (U/]) 112 - - - - - - 22 - 54
ALT (U/) 61 - - - - - - 62 - 32
WBC (mm?’x10%) 8.5 - 12.7 - - - - 5.3 - 8.8
RBC (mm?®x10°) 591 - 5.9 = = = = 5.23 = 4.44
HCT (%) 60.4 - 59.8 - - - - 48.4 - 41
PLT (mm?x10°) 38 - 23 - = - - 60 - 221
CRP (mg/l) 68.1 - 25.2 - - 17.6 - 3.2 - -
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Manganaro et al. found that 7.7% of healthy
newborns lost more than 10% of their weight
in the first week of life, 36% of which had
hypernatremic dehydration (6). Oddie et al.
showed that weight loss at presentation was
significantly associated with age and serum
sodium at presentation (4). However, severe
life threating hypernatremic dehydration is
usually reported anecdotally in case studies
(7, 8), often with fatal outcome (9, 10).

Hypernatremic dehydration in exclusively
breastfed infants usually occurs between the
first and the third week of life, and can be
difficult to recognize clinically (11). Most
infants are reported to present with jaundice
or are lethargic, septic and irritable. Since in-
fants with hypernatremic dehydration have
better preserved extracellular volume (12),
clinical signs of dehydration are usually no-
ticed only in severely dehydrated patients.
Mothers are usually primiparous women and
very motivated to breastfeed. They usually
describe their infants as sleepy, lazy and not
willing to breastfeed, hence in the end the
baby’s nutritional needs are not adequately
met (13). Likewise, the mothers are prone to
delay seeking medical help.

It is very important to assure successful
breastfeeding before discharge. Breast con-
ditions associated with breast-feeding difh-
culties (flat or inverted or large nipples and
huge, engorged breasts), primiparity, pink di-
aper, delay of initiation of first breast giving,
birth by cesarean section, extra heater usage,
and mean uric acid concentration in neo-
nates with pink diaper, were all significantly
related to hypernatremic dehydration (14).
Hence, delayed discharge and additional
help for these cases must be considered, until
successful breastfeeding is established. More-
over, the mother’s persistence on exclusively
breastfeeding her baby might expose the in-
fant to such a risk, thus consulting a pediatri-
cian early after discharge is important.

Neurologic sequelae are described among
children with hypernatremia (15). Moreover,

a recent prospective study revealed abnormal
neurological development in more than half
the infants admitted due to breastfeeding-
associated hypernatremia (16). Thus, careful
and long follow up for eventual neurologic
sequelae should be conducted.

It is important to be open-minded when
dealing with severely sick infants. A positive
blood culture shows that we should not at-
tribute all symptoms to hypernatremic de-
hydration. Thus, a full clinical work-up is
needed in these infants.

Conclusion

Hypernatremic dehydration in exclusively
breastfed infants is preventable. Neonates
with the aforementioned risk factors should
be discharged only after successful breast-
feeding has been established. Also, close fol-
low-up of infants within the first week after
discharge to check weight gain will help in
preventing and early identification of hyper-
natremic dehydration.
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