Brazilian Journal of Medical and Biological Research (2006) 39: 539-544

ISSN 0100-879X

M.K. Caglar, I. Ozer
and F.S. Altugan

Correspondence

M.K. Caglar
Gaziosmanpasa Universitesi
Tip Fakiiltesi Hastanesi
Cocuk Sagligi ve Hastaliklari
Anabilim Dali

Tokat

Turkey

Fax: +90-356-212-8031
E-mail: mkc@ttnet.net.tr

Received March 10, 2005
Accepted December 16, 2005

Risk factors for excess weight loss and
hypernatremia in exclusively breast-fed

infants

Department of Pediatrics, Faculty of Medicine, Gaziosmanpasa University,

Tokat, Turkey

Abstract

Data were prospectively obtained from exclusively breast-fed healthy
term neonates at birth and from healthy mothers with no obstetric
complication to determine risk factors for excess weight loss and
hypernatremia in exclusively breast-fed infants. Thirty-four neonates
with a weight loss 210% were diagnosed between April 2001 and
January 2005. Six of 18 infants who were eligible for the study had
hypernatremia. Breast conditions associated with breast-feeding diffi-
culties (P < 0.05), primiparity (P < 0.005), less than four stools (P <
0.001), pink diaper (P <0.001), delay at initiation of first breast giving
(P <0.01), birth by cesarean section (P < 0.05), extra heater usage (P
< 0.005), extra heater usage among mothers who had appropriate
conditions associated with breast-feeding (P < 0.001), mean weight
loss in neonates with pink diaper (P < 0.05), mean uric acid concentra-
tion in neonates with pink diaper (P < 0.0001), fever in hypernatremic
neonates (P <0.02), and the correlation of weight loss with both serum
sodium and uric acid concentrations (P < 0.02) were determined.
Excessive weight loss occurs in exclusively breast-fed infants and can
be complicated by hypernatremia and other morbidities. Prompt
initiation of breast-feeding after delivery and prompt intervention if
problems occur with breast-feeding, in particular poor breast attach-
ment, breast engorgement, delayed breast milk “coming in”, and
nipple problems will help promote successful breast-feeding. Careful
follow-up of breast-feeding dyads after discharge from hospital, espe-
cially regarding infant weight, is important to help detect inadequate
breast-feeding. Environmental factors such as heaters may exacerbate
infant dehydration.
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Introduction

Weight loss in the first few days of life of
newborn babies is a well-known clinical en-
tity. Mean weight loss is approximately 6%
of birth weight in well babies during the first
3 days (1-3). In a recent report (4), the me-
dian and 95th percentiles for weight loss

have been defined as 6.6 and 11.8%, respec-
tively, in exclusively breast-fed infants.
Breast-feeding undoubtedly provides health
advantages to both infant and mother. Weight
loss up to an acceptable degree (<10%) is a
physiological event unless a negative imbal-
ance occurs between weight loss and milk
production. Not uncommonly, this can result
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in catastrophic outcomes for exclusively
breast-fed infants. Both anecdotal reports
(5-9) and recent retrospective (10-13) and
prospective (14,15) studies indicate an in-
crease in frequency and severity of outcomes
of this imbalance.

Data in all these studies have been de-
rived from the records of community-based
newborn follow-ups (4,15) and hospital ad-
missions (5,7-14). In the current study, we
determined the risk factors for excess weight
loss and hypernatremia in exclusively breast-
fed infants who attended our clinic.

Subjects and Methods

Infants who were brought by their par-
ents for their first medical intervention after
delivery between April 2001 and January
2005 were identified prospectively at the
Efe Alp Medical Service and Pediatric Am-
bulatory Service of the Gaziosmanpasa Medi-
cal Faculty. Enrollment criteria included:
entirely healthy (except dehydration) neo-
nates (1 case to 4 control neonates) of Turk-
ish parents with a gestational age of more
than 36 weeks and weighing more than 2500
g at birth, and with normal neonatal adapta-
tion; and also healthy mothers who had no
obstetric complication before or after deliv-
ery and who gave birth to a single baby via
scheduled caesarean section or uncompli-
cated vaginal delivery. Infants with con-
genital malformations and sucking problems
and who had received special medical treat-
ment were excluded. All infants studied were
roomed in. Information was obtained about
the mother (age, parity, educational level,
changes in breast size during pregnancy and
after delivery, pathologic engorgement of
the breasts, time elapsed between delivery
and first breast giving, frequency of breast-
feeding in the last 2 days, any pathologic
condition, hospital stay) and the neonate
(age, birth weight, route of delivery, pink
diaper color and mean number of stools
over the last 2 days), and the use of an
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extra heater at home was also recorded.

Thirty-four newborn infants with a weight
loss 210% were diagnosed between April
2001 and January 2005. Of these, 18 whose
ages were between 4 and 9 days (mean: 6.2
days) were eligible for the study. Those with
infections (two), cleft palate (one), gesta-
tional age <37 weeks (four), birth weight
<2500 g (five), and maternal complication
(four) were excluded from the study. Sev-
enty-two neonates with no weight loss or a
loss of less than 10% whose ages were be-
tween 5 and 9 days (mean: 6.6 days) and
who met the criteria were recruited for the
study as a control group.

Each newborn infant included in the
study was fully examined by one of the
authors. Infants were weighed naked using
a digital scale, with an error of 10 g. Status
of hydration (turgor, fontanel, mucous
membranes) was carefully evaluated. The
rectal route was used for body temperature
measurement (fever >37.8°C). Findings of
maternal breast examinations were also re-
corded.

Laboratory investigations (complete
blood count, differential counts of white
blood cells in a peripheral smear, serum total
and direct bilirubin, blood urea nitrogen,
creatinine, uric acid, sodium, potassium,
chloride, C-reactive protein, interleukin-6,
urine analysis) were carried out in all babies
who suffered from dehydration.

‘Day of age’ in the study was defined as
the baby’s age in hours. Every completed
24-h period thereafter was considered ‘1
day’. A sodium concentration over 149
mmol/L was accepted as hypernatremia. Each
patient included in the study who had a
weight loss 210% was matched with four
entirely healthy babies who had no weight
loss or a weight loss <10% selected accord-
ing to the same criteria.

The Student #-test, chi-square test, and
Pearson correlation were used for statistical
analysis of the data. Values <0.05 were con-
sidered significant.
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Results

The characteristics of maternal and neo-
natal groups with 210% weight loss and
<10% weight loss are summarized in Table
1.

Thirteen mothers of the infants in the
study group had concerns about poor weight
gain. All babies were alert and active and
had a good sucking reflex. None had diar-
rhea.

Of the 18 infants with a weight loss of
more than 10%, 6 (33.3%) had hypernatre-
mia ranging from 151 to 168 mmol/L, and 9
(50%) had fever ranging from 37.9°t0 38.9°C.
Weight loss ranged from 10.17 to 15.76%.
None of them needed phototherapy.

The infants with a weight loss of more
than 10% were more likely to be from primi-
parous mothers (P < 0.005), to have received
their first breast-feeding later than the con-
trols (3.89 £2.37vs 2.14 £ 1.31 h, P<0.01),
to pass less than 4 stools per day (P <0.001)
and to have pink diaper (P < 0.001). Among
babies born by cesarean section, dehydrated
babies had a greater delay to first feeding
than those who were not (5.0 £2.35vs 1.9
0.7 h, P < 0.05). There was no significant
difference in the age at first feeding among
infants delivered vaginally. An extra heater
was used more frequently in the dehydrated
group (P < 0.005). In addition, in the group
of dehydrated infants whose mothers had no
breast problems the use of a heater was more
common than among the controls (P <0.001).

Among dehydrated infants, a pink diaper
was associated with greater weight loss (P <
0.05) and with a higher uric acid concentra-
tion. Weight loss correlated well with serum
sodium (r: 0.548, P < 0.02) and uric acid (r:
0.572, P < 0.02) concentrations. Bilirubin
levels were all below the phototherapy range
(mean: 170 umol/L; range: 98-260 umol/L).

There was no significant difference be-
tween cases and controls in maternal and
infant age, maternal educational level, birth
weight, route of delivery, mean frequency of
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breast-feeding, and hospital stay. There was
no correlation between weight loss and age
atexamination, birth weight or maternal age.
All babies were managed at home by their
mothers.

Breast conditions likely to be associated
with breast-feeding problems were identi-
fied in the control group. Nine mothers with
breast engorgement and four with flat or
inverted nipples had managed to success-
fully breast-feed. Eight mothers of the cases
had breast conditions that contributed to
breast-feeding difficulties: mammogenesis
(breasts which are small and never showed
any size change during pregnancy) in one,
huge breast engorgement in three, giant
nipples in one, and inverted or flat nipples in
three.

Table 1. Maternal and neonatal features of infants with a loss >10% and <10% of birth
weight.

Weight loss Weight loss B
>10% <10%
Number of neonates 18 72
Primiparity 15 (83.3%) 37 (51.4%) <0.005
Pink diaper color 10 (55.6%) 7 (9.7%)  <0.001
Number of stools <4 1(61.2%) 10 (13.9%) <0.001
Hypernatremia 6 (33.3%)
Fever 9 (50.0%)
Sodium <149 mmol/L (N = 12) 4 (33.3%) <0.02
Sodium >149 mmol/L (N = 6) 5 (83.3%)
Breast conditions associated with 8 (44.4%) 13 (18.1%) <0.05
breast-feeding difficulties (%)
Mean time to first breast-feeding (h) 3.89 +2.37 2.14+1.31 <0.01
Mean first breast-giving time (h)

Neonates delivered by cesarian section 5.0 +2.35 1.9+0.7 <0.05
Neonates born by vaginal delivery 3.46 +2.33 2.18+1.4 NS
Presence of an extra heater (%) 12 (66.7%) 21 (29.2%) <0.005
Presence of an extra heater under 8 (80%) 17 (28.8%) <0.001

appropriate conditions associated
with breast-feeding

Mean weight loss

Pink diapers (+) 13.97 + 1.28 (10) <0.05
Pink diapers (-) 11.67 £ 1.76 (8)

Mean uric acid levels (mg/dL)
Pink diapers (+) 7.04 £0.45 (10) <0.0001
Pink diapers (-) 5.76 + 0.37 (8)

Data are reported as number (%) or means + SD and the number of neonates is given
in parentheses. NS = not significant.
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Discussion

Breast-feeding is the best and safest way
to feed infants. However, inadequate breast-
feeding may result in significant weight loss
and hypernatremic dehydration (5-15), a
potentially lethal condition that can be asso-
ciated with severe complications (16,17).

The most common cause of excessive
weight loss and hypernatremia is inadequate
breast milk intake. Lactogenesis stage I1, the
onset of sufficient milk production, occurs
during the first 4 days after delivery (18). It
is possible for a suckling infant to get a
volume of <100 mL/day on the first day of
life while milk production rapidly increases
to an average of 500 mL/day by the 4th day
(19). Therefore, the recovery of weight loss
is expected to occur by the end of the first
week. As stated by MacDonald et al. (4), the
median time of maximum weight loss and
recovery has been determined to be 2.7 and
8.3 days, respectively.

Primary insufficient lactation is a rare
condition. As the levels of gestational hor-
mones rise, both structural and functional
changes occur in the breasts during gesta-
tion, which can be observed by an increase
in breastsize (18). There was only one mother
in the present study whose breasts were small
and practically did not change in size (mam-
mogenesis) during pregnancy. She was as-
signed to the primary insufficient group.
Like the other mothers in the study, this
mother was highly motivated to feed her
baby by her own breast milk, without recog-
nizing dehydration of the baby. The rest of
the mothers with flat or inverted or big nipples
and huge engorged breasts could not over-
come the problem by themselves. Conse-
quently, they failed to feed their babies prop-
erly, although their breasts were capable of
producing sufficient milk. These mothers
and the mother with primary insufficient
lactation were assigned to the “breast condi-
tions associated with breast-feeding diffi-
culties” group. The remaining 10 mothers in
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this group of 18 had no reason to explain
inadequate breast-feeding, which probably
could be explained by “inefficient maternal
milk removal” because of poor breast-feed-
ing technique. Those mothers who seemed
to have no breast conditions associated with
breast-feeding difficulties to explain dehy-
dration were assigned to the “appropriate
breast conditions associated with breast-feed-
ing” group. Secondary reasons for an insuf-
ficient milk supply include breast engorge-
ment and inverted, huge or flat nipples. These
breast conditions were more likely to be
found in the mothers of dehydrated infants.
Therefore, antenatally (for the nipple condi-
tions) and postnatally (for the breast en-
gorgement) these mothers could have been
identified and additional support for breast-
feeding provided. Other maternal breast con-
ditions that have been reported to cause
breast-feeding difficulties include previous
breast surgery, cracked or painful nipples,
systemic maternal illnesses, perinatal com-
plications, and maternal age over 37 years
(20).

Previous reports have demonstrated the
importance of early initiation of breast-feed-
ing post-delivery for successful lactation (21-
23). In this study, there was no difference
between cases and controls in the frequency
of feeding in the 2 days prior to review but
there was a significant delay in the age of the
neonate at first feeding in the dehydrated
group, in particular for babies delivered by
cesarean section. Mothers should be helped
and supported to breast-feed their infants as
soon as possible after delivery. Unnecessary
system delays, particularly after cesarean
section, should be minimized.

The findings of the current study are
consistent with previous reports (11,15) stat-
ing that most of the mothers of the neonates
with excessive weight loss were primiparas.
Therefore, first-time mothers should receive
more reassurance and practical advice in the
technique of breast-feeding. In the hospital,
those who wish to breast-fed should receive
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intensive support and should be trained about
how to correctly position the child, appro-
priately attach it to the breast and observe
that suckling is successful.

It has been reported that environmental
factors may contribute to dehydration be-
cause of increased imperceptible water loss
(5). A new finding from the present study
was that an extra home heater was more
likely to be used in the dehydrated group.
Environmental factors in the home could
exacerbate dehydration through impercep-
tible water loss.

Along with other studies, the present one
showed that fever (12,13) and hypernatre-
mia (5,8,10-14) 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 related prima-
rily to dehydration and breast-feeding, whereas
infection is the least common explanation
(13). The fever seen in the neonates of the
present study was directly related to dehy-
dration because there was no indication of
infection and body temperature returned to
normal limits in all hyperthermic babies with
only the correction of water deprivation.
Therefore, fever in neonates with excessive
weight loss is called “dehydration fever”
(12).

In a 1949 study, sodium (mean + SD)
was determined to be 22 + 12 mmol/L in
colostrum in the first 5 days, 13 + 3 mmol/L
in transitional milk from day 5 to 10, and 7 +
2 mmol/L in mature milk after 15 days (24).
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