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Abstract

There is no doubt that breast-feeding is the best and safest way of feeding infants. Physiological weight loss occurs in the
first two or three days of life, and the achievement of birth weight is expected towards the end of the first week. Hyperna-
tremic dehydration may occur in exclusively breast-fed infants if milk supply is low during these first few days. It is not
because of the high sodium content in breast milk; it is because of insufficient lactation. That is, the main cause of hyper-
natremic dehydration is water deprivation. There are many causes for low milk intake. Since most causes are preventable
or able to be improved, mothers, particularly first time mothers, should receive more reassurance and practical advice in the
technique of breast-feeding. Before their discharge from the hospital, they should be educated about the associated features
of unsuccessful breast-feeding, such as going to the breast infrequently or for short times, infrequent passage of urine and
stool, jaundice, lethargy, irritability and fever. Late diagnosis may cause catastrophic outcomes, such as a variety of palsies,
apnea, bradycardia, seizures, hypertension, disseminated intravascular coagulation, necrotising enterocolitis after establish-
ing full oral feeds, amputation of an extremity secondary to arterial thrombus, multiple cerebral infarctions, intracranial
hemorrhages, massive intra ventricular hemorrhage, multiple dural thromboses. If babies are weighed on the day of the
Guthrie test, those in the early onset of a disease and those who could not achieve their birth weight can be easily identified.

The latter should be closely followed.
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Introduction

It is a reality that breast-feeding is increasing
day by day, not only in the developing world,
but also in developed countries (1, 2). There is
no doubt that breast-feeding is the best and saf-
est way of feeding infants (3).

In the past, hypernatremia occurred most often
when artificial feeds of too high a sodium con-
centration were fed to babies (4). This was more
common in infants who were fed powdered
milk, especially if the mother added extra
spoons of powder to less water in the mixture.
Education of the community and the production
of proprietary milks in liquid form have helped
to solve this problem due to incorrect formula
preparation.

Unfortunately, in the last two decades there are
increasingly appearing reports about excess

weight loss and hypernatremia in exclusively
breast-fed infants (EBFI) (5-16). The infant’s
plasma sodium concentration is raised predomi-
nantly because of loss of extra-cellular water.
Not uncommonly, this can result in catastrophic
outcomes for EBFI. Both anecdotal reports
(5-9) and recent retrospective (10-14) and pro-
spective (15, 16) studies indicate an increase in
the frequency and severity of outcomes of
hypernatremia.

However, the question must be asked as to
whether hypernatremia is really increasing or
we are beginning to more clearly identify an old
unrecognized condition? It is possible that
hypernatremic dehydration (HD) has always
been a problem in breast-fed infants and has
been inadequately published in the medical
literature. Therefore, we would like to bring
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attention the condition of HD due to excessive
weight loss in EBFL.

The Importance of Breast-Feeding and Hu-
man Milk Extensive research documents
enormous advantages of breast-feeding and the
use of human milk for infant feeding not just to
infants, but also to mothers, families, and soci-
ety, including health, nutritional, immunologic,
developmental, psychological, social, econo-
mic, and environmental benefits.

Epidemiologic research shows that human milk
and breast-feeding of infants provide advan-
tages not only with regard to general health,
growth, and development, but also significantly
decrease the risk of contracting a large number
of acute and chronic diseases. Research in
many developed countries, among predomi-
nantly middle-class populations, provides
strong evidence that human milk feeding de-
creases the incidence and/or severity of diarrhea
(17, 18), lower respiratory infection (19, 20),
otitis media (18, 21), bacteremia (22, 23), bacte-
rial meningitis (22), urinary tract infection (24),
and necrotizing enterocolitis (25). In addition,
there are possible protective effects of feeding
with human milk against sudden infant death
syndrome (26), insulin-dependent diabetes mel-
litus (27), inflamatory bowel diseases (28), can-
cer (29) and allergic diseases (30). Here, the
relation of breast-feeding to possible enhance-
ment of cognitive development (31) should also
be emphasized.

Physiological Weight Loss Weight loss in
the first few days of the lives of newborns is a
well-known clinical entity. Mean weight loss is
approximately 6% of birth weight in healthy
babies during the first three days (32-34). In a
recent report (35), the median and 95th percen-
tiles for weight loss have been defined as 6.6%
and 11.8%, respectively, in EBFI. Weight loss
up to an acceptable degree (<10%) is a physio-
logical event unless a negative imbalance oc-
curs between weight loss and milk production.
Most infants start to gain weight when they are
3 d old (34). A progressive decrease in body
weight as a percentage of birth weight occurs,

reaching its maximum decrease (5.7%=* 1.7%)
at 1 to 2 d, after which the infant starts to regain
weight.

The recovery of birth weight in breast-fed and
formula-fed infants has been assessed a median
of 8.3 and 6.5 d, with the 95th percentile at 18.7
and 14.5 d (35). The time taken to regain birth
weight correlates with both the degree and
timing of initial weight loss for all groups.

The glomerular filtration rate of infants is low
in utero, but increases rapidly in the few hours
immediately after delivery as a result of in-
creasing renal blood flow (36). A high urine
output of 7-8 ml/kg/h is seen immediately in the
first 6-8 h after birth. Then, a physiological
oliguria (urine output less than 1 ml/kg/d) oc-
curs, which lasts until the end of first day, be-
cause of a high elevation of vasopressin. Later,
plasma vasopressin levels begin to decrease
throughout the next 2 d (34) and atrial natri-
uretic peptide becomes more active (37). There-
fore, all babies undergo a diuresis (4 ml/kg/h)
after delivery that is characterized by a natri-
uresis (38), resulting in physiological weight
loss.

Infants with body weight reduction exceeding
10% exhibit a further elevation of the serum
sodium level and serum osmolality, and the
plasma vasopressin level is two-fold higher
compared with corresponding levels in infants
with less weight reduction (34). When the re-
duction of body weight exceeds 10%, the new-
born infant releases vasopressin in response to
fluid hypertonicity. This state affects feeding
behavior, perhaps as an expression of thirst.
These infants show a need for a reduced inter-
val between two subsequent feedings.
Lactogenesis At birth, a girl’s breast consists
of a nipple, a few small ductal elements and an
underlying fat pad. With the onset of puberty
and the secretion of estrogen, the gland initiates
a complex developmental process (39). With
the onset of menses, alveolar structures begin to
sprout from the sides of the duct stimulated by
progesterone and also probably prolactin. The
mature breast resembles a flowering tree in
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springtime with lobular alveolar complexes,
called terminal duct lobular units (40). The
breast reaches a stagnant stage marked by some
increasing and decreasing of the terminal duct
lobular units provided by the hormonal changes
of the menstrual cycle (40-42). Breast
development continues in pregnancy. Along
with the rising of progesterone, prolactin and
placental lactogen levels, the terminal duct
lobular units show a remarkable expansion so
that each lobule begins to look like a large
bunch of grapes. During mid-pregnancy,
secretory differentiation begins with a rise in
mRNA for many milk proteins and enzymes
important in milk production. Fat droplets
enlarge in size in the mammary cells through-
out pregnancy. This secretory differentiation
switch is called stage I lactogenesis (43, 44).
The gland remains stagnant due to high levels
of circulating progesterone. However, it is
preparing to initiate copious milk secretion
around the time of the delivery of the child.
When this hormone is released around the time
of birth, stage II lactogenesis, or the onset of
copious milk secretion, begins. As long as
prolactin secretion is maintained and milk is
removed from the gland, milk secretion is
maintained. After weaning, the terminal duct
lobular units involute and return to a mature
stagnant state (45).

It has been estimated that infants get a volume
of less than 100 mL/d of breast milk on the first
postpartum day. On the second day, milk pro-
duction begins to increase and levels off at an
average of 500 mL/d at around the fourth day
(46, 47). Milk composition also changes dra-
matically during this period, with a fall in the
sodium and chloride concentrations and an in-
crease in the lactose concentration that starts
immediately after birth and are largely complete
by 72 h postpartum (48).

A delay in the onset of lactogenesis has been
reported as a result of poorly controlled diabe-
tes (46, 49), stress during parturition (50) and
obesity (51). High breast milk sodium concen-
trations on or before day 3 are observed in

clinical situations in which the infant fails to
latch on properly (52, 53). A normal drop in
sodium is highly predictive of successful lacta-
tion, although a prolonged elevation of sodium
signifies impaired lactogenesis with a high risk
of failure (53). Formula feeding before lacto-
genesis is associated with a delay in the per-
ception of lactogenesis (54). Furthermore, the
time of first feeding and the breast-feeding fre-
quency on day 2 postpartum have been posi-
tively correlated with milk volume on day 5
postpartum (55), suggesting that milk removal
at early times after birth increases the milk se-
cretion.

The problem of failed lactogenesis can be con-
ceptualized as pre-glandular, glandular or post-
glandular (53). An example of the pre-glandular
type would be hormonal causes, such as re-
tained placenta or lack of pituitary prolactin.
Glandular causes might be surgical procedures,
such as reduction mamoplasty or, possibly, in-
sufficient mammary tissue. Post-glandular types
would be any cause for ineffective or infrequent
milk removal.

Hypernatremic Dehydration
Epidemiology  Hypernatremia was previously
thought to be unusual in breast-fed babies.
Nevertheless, in the last two decades a great
many reports associated with HD have
appeared in the literature (5-16). The incidence
of hypernatremia and dehydration in exclu-
sively breast-fed newborn babies is quite diffi-
cult to determine. An increase in the number of
breast-fed infants reported to have hypernatrae-
mic dehydration might coincide with the fact
that breast-feeding rates have reaching their
highest levels ever in the last half century.

It has been reported (56) that over a period of
18 months, 13 of almost 9,000 infants born
were admitted to the neonatal unit with HD at
less than 3 weeks of age whose plasma sodium
concentrations ranged from 150 to 173 mmol/I.
All were breast-fed. Seven infants were re-
admitted having already been discharged home,
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but six were diagnosed on the post-natal wards
before discharge.

As part of a population-based regional review
of all neo-natal re-admissions, the incidence of
dehydration with hypernatraemia in EBFI was
estimated to be 2.5 per 10,000 live births (11).
Serum sodium at re-admission varied from 150
to 175 mmol/l. One infant had convulsions. In
all cases, the sole explanation for hypernatremia
was unsuccessful breast-feeding.

Five infants, whose the average presenting so-
dium was 186+ 19 mmol/l, were admitted to a
children's hospital in a 1.7 million population
metropolitan area over a 5-month period with
severe breast-feeding malnutrition and hyper-
natremia (10). Three of these five infants suf-
fered significant complications. From 1990 to
1994, a statistically significant annual increase
in the number of infants admitted with breast-
feeding malnutrition and hypernatremia has
been shown.

In a recent prospective study from Italy (15),
the infants were weighed on a daily basis from
birth until discharge to determine those babies
whose weight loss was greater than 10%. Of
686 neonates over a six month period, 53 had a
weight loss of greater than 10% and 19 had a
plasma sodium concentration greater than 149
mmol/l (range 150—160 mmol/l).

According to a retrospective study of 51,383
newborns weighing 2000g or more, with a ges-
tational age of 36 weeks or more born during
1995 and 1996,110 infants were re-hospitalized
within 15 d of discharge because of either 12%
or greater weight loss or a serum sodium level
of 150 mmol/l or greater (10). The re-hospitali-
zation rate for dehydration was in 2.1 per 1000
live births.

Causes  The sodium content of breast milk at
birth is high and declines rapidly over subse-
quent days. In 1949, it has been established that
the mean (SD) sodium content of colostrum in
the first five days is 22 (£12) mmol/l, and of
transitional milk from day five to ten is 13 (£3)
mmol/l, and of mature milk after 15 d is 7 (£2)
mmol/l (57). It has been well documented that

women who failed to establish good breast-
feeding did not experience the normal physio-
logical decrease in breast milk sodium concen-
tration compared with those who experienced
establishing a good milk flow (52). It is there-
fore not surprising that there have been attempts
to establish that the cause of HD in breast-fed
babies is unusually high sodium content of
maternal breast milk.

However, the most common cause of excessive
weight loss and hypernatremia must be inade-
quate breast milk intake, since it is not possible
for a poorly-fed infant to get high sodium con-
tent from a low volume of breast milk. Hyper-
natremia occurs primarily because of water
deprivation and secondarily because of an ac-
cumulation of sodium in an attempt to maintain
a proper circulating volume. The infant be-
comes dehydrated while the kidneys are mature
enough to retain sodium ions. Water loss occurs
predominantly through the skin and from the
lungs. The poor urine output and poor stool
output of the infants also suggest that the prob-
lem is water deprivation.

A case with oesophageal atresia that lost 20%
of her birth weight within 6 d and had a serum
sodium concentration of 158 mmol/l supports
this hypothesis since the infant was not able
to receive any amount of breast milk into its
stomach (12).

Other cases also support this hypothesis. For
example, a breast-fed baby with serum sodium
of 192 mmol/l had lost 36% of birth weight in
15 d (58). The mother’s breast milk had a
sodium content of 31 mmol/l. It is tempting to
conclude that the high sodium content of the
milk was the cause of the problem, but the
infant was feeding for only five minutes every
four hours. It seems unlikely that such a limited
intake of high sodium content milk was suffi-
cient to raise the child’s plasma sodium concen-
tration to such a degree. It is more probable that
poor suckling by the infant caused the elevated
milk sodium concentration. Today the evidence
suggests that the most common cause of HD is
low volume intake of breast milk.
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How and why do the babies get insufficient
volume of breast milk?  Primary insufficient
lactation is a rare condition. As the levels of
gestational hormones rise, both structural and
functional changes occur in the breasts during
gestation, which can be observed by an increase
in size of the breasts (39). In some cases, these
kinds of changes do not happen, resulting in
insufficient milk production. Unfortunately in
some, glandular tissues are destroyed or ob-
structed by surgical procedures, such as reduc-
tion mamoplasty. Milk production of these
breasts never reaches high enough levels to
meet the amount that can sustain normal
growth.

Inadequate milk production is usually due to
secondary insufficient lactation, caused by poor
milk removal from the breast. Anatomical
breast problems with breast-feeding difficulties
such as flat, inverted or big nipples are the ma-
jor causes of huge engorged breasts, which also
results in poor milk removal from the breast. In
such a situation as this, the child may tire and
fail to stimulate further lactogenesis. Preterm
infants or those small for their gestational age
are more prone to suckle less powerfully than
appropriately sized gestational age term infants
(39). Consequently, these mothers fail to feed
their babies properly, although their breasts are
capable of producing sufficient milk.

Previous reports have demonstrated the impor-
tance of early commencement of breast-feeding
post delivery for successful lactation (59-61).
Formula feeding before lactogenesis was asso-
ciated with a delay in the perception of lacto-
genesis (54). Furthermore, the time of first
feeding and the breast-feeding frequency on
second postpartum day were positively corre-
lated with milk volume on fifth postpartum day
(55), suggesting that milk removal at early
times after birth increases the efficiency of milk
secretion.

Diagnosis  Approximately 6% of birth weight
loss occurs in healthy babies during the first
three days (32-34). Most infants start to gain
weight when they are 3 d old, along with an

increase in milk production (34). A progressive
decrease in body weight continues if milk pro-
duction fails to meet daily needs for growth.
The clinical presentation of HD, therefore, is
usually seen between 7-10 d, but depends on the
rate of meeting the infant’s daily water and
electrolytes needs via breast-feeding. Parents
may not think that the infant is ill since most of
them are alert, hungry and look apparently well.
Signs may be non-specific, including lethargy,
irritability, fussiness, low amounts of stool and
low urination. Occasionally an acute deteriora-
tion happens, which results in taking the baby
to hospital. Convulsion, coma, and anuria are
fortunately rare. Jaundice and pyrexia (62) are
seen more frequently than healthy infants.

Signs of hypovolemia do not develop early in
hypernatremic patients since the intra-cellular
water moves towards extra-cellular space be-
cause of hyperosmolality in the serum. During
acute isonatremic or hyponatremic dehydration,
sunken eyes and depressed anterior fontanelle
are reliable signs of total body water loss, but
this is not so in HD and fullness of the anterior
fontanelle may mask an underlying dehydra-
tion. Clinical examination of these infants at
presentation is very variable.

For a long time there has been an accepted ap-
proach that healthy term infants may lose up to
10% of their birth weight. There is no doubt
that infants can lose more than this amount and
be entirely healthy, but it is also of concern that
there is a report in the literature of a child with
symptomatic hypernatremia who had apparently
lost only 8% of birth weight (14).

Weighing all infants on the same day that the
Guthrie test is carried out seems to be appropri-
ate for diagnosing early dehydrated and hyper-
natremic newborns. The baby should be
weighed while undressed. If the Guthrie screen-
ing test is carried out on day 5 or 7, some in-
fants with very early onset disease and those
who could not achieve the birth weight could be
easily identified. It will be valuable to follow
up the latter for the development of HD.
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Morbidity and Mortality What we know
about morbidity and mortality is sourced from
acute conditions and there are no studies in the
literature describing a long-term follow up of
breast-fed infants who have suffered from HD.
A temporary right sided facial palsy case with
180 mmol/l (63); an apnea and bradycardia case
with 174 mmol/l (64); a seizures, hypertension,
and disseminated intravascular coagulation case
with 206 mmol/l (64); a necrotising enterocoli-
tis case with 176 mmol/l after establishing full
oral feeds (65); an amputation of the left leg
secondary to an iliac artery thrombus, de-
creased facial movement, electroencephalogra-
phy slowing, multiple cerebral infarctions, and
seizures (11); cerebral edema, intra-cranial
hemorrhages, hemorrhagic infarcts, and throm-
boses identified in babies by using magnetic
resonance imaging (66); a seizures, massive
intra-ventricular hemorrhage, and multiple dural
thromboses case with 191 mmol/l (67); a multi-
ple area intra-ventricular, peri-ventricular, and
cortical hemorrhage case with 180 mmol/l (66)
have been reported related to HD. A few of
these cases died (67).

Treatment Seizures are the most common
complication of treatment (68, 69). Therefore,
re-hydration should be accomplished very
slowly in order to prevent cerebral edema,
which can occur due to severe osmotic changes.
Oral re-hydration is first choice for treatment
since most of the hypernatremic babies can be
fed via an oral route. It is important to express
breast milk for re-lactation even though it has
high content of sodium. It is well known that
sodium concentration in breast milk decreases
with a sustained increase in milk production
(53). In one study (70), an adoptive mother and
six mothers who could not initiate or maintain
lactation ten to 150 d after delivery for a variety
of reasons attempted re-lactation. The adoptive
mother and one other failed to provide a sig-
nificant amount of milk. Shorter post-partum
intervals and less post-partum breast involution
correlated with the likelihood of successful re-
lactation and the rapidity of the onset of lacta-

tion. It has been shown in other reports that
patients with HD, severe wasting and pre-renal
failure experienced excellent catch-up growth
during follow-up, while exclusive breast-feed-
ing was maintained (8,71). These reports point
out that early initiation to express breast milk
could provide a baby to nurse exclusively or
partially by breast milk thereafter. If an infant
appears well, then slow re-hydration can be car-
ried out using expressed breast milk or proprie-
tary milk or a combination of both.

If the child looks like unwell, re-hydration with
100 ml/kg/d should be done intravenously (56).
There are no enough publications on recom-
mended regimens for intravenous re-hydration
of such a child. In one report (72), infants re-
hydrated at a rate of 150 ml’kg/d was more
likely to develop convulsions and peripheral
edema than those infants whose fluid intake
was restricted to 100 ml/kg/d. Serum sodium
concentration should be decreased not more
than 10-15 mmol/l/d. Daily body weight incre-
ment is preferred less than 5%.

20 ml/kg colloid or 0.9% saline is infused over
half an hour to be resuscitated initially if there
is a collapsed situation. Then re-hydration may
be started intravenously using a fluid of 0.9%
NaCl in 5-10% dextrose at 100 ml/kg/d pro-
vided that the plasma glucose concentration
remains greater than 2.5 mmol/l (56). Plasma
urea and electrolyte concentrations should be
measured 6 hourly. It has been stated that it is
not uncommon to see plasma urea concentra-
tions quickly fall in the first 24 h, but little
change is seen in the plasma sodium concentra-
tion. After 24 h, re-hydration is recommended
at the same rate, but using 0.45% saline in 5—
10% dextrose. The patient should be put on
breast or bottle- or both- with cautious increases
in volume rates in the subsequent days when-
ever the health condition becomes suitable for
oral intake.

Discussion
It is obvious that hypernatremia is not the result
of high sodium content of breast milk. Rather,



Iranian J Publ Health, 2005, Vol. 34, No. 3, pp.1-11

high sodium content is the result of insufficient
milk production (52, 53). It has been well
documented that women who failed to establish
good breast-feeding do not experience a normal
physiological decrease in breast milk sodium
concentration compared with those who experi-
enced in establishing a good milk flow (53).
On the contrary, if sodium concentration in
insufficient amount of milk did not increase, it
would be most probably expected that those
infants fed with a low volume of milk could not
keep on their extra-cellular volume for a long
time when compared to babies fed with low
volume milk that contained a normal sodium
concentration. Renal sodium handling in new-
born babies is generally not as mature as in
older children (36). They still lose more sodium
in the event of less sodium intake when com-
pared to older children. High sodium concentra-
tion in insufficient milk production is probably
aimed at meeting daily sodium loss for babies
fed with a lesser volume of milk, in order to
keep on extra-cellular volume in normal.

Less than expected milk volume intake is the
main cause of HD. There are many causes for
less milk intake, such as less milk production
(obesity, diabetes mellitus, stress during labor),
breast-feeding technique errors, and problems
related to both mother (flat or inverted or huge
nipple, abuse) and child (depressed, cleft lip
and palate, small chin, pre-maturity, small for
gestational age). Most of these are preventable
or improvable problems. Therefore, mothers,
particularly first time mothers, should receive
more reassurance and practical advice in the
technique of breast-feeding. In the hospital,
those who wish to breast-feed should receive
intensive support and such mothers should be
trained how to correctly position a child, appro-
priately attach it to the breast and observe that
suckling is successful.

Associated features of unsuccessfully breast-
feeding include the infant going to the breast in-
frequently or for short times, infrequent passage
of urine (<6 times/d) and stool (<4 times/d), de-
layed passage of yellow seedy stools (after 4 d),

jaundice, lethargy, irritability and fever. Verbal
discussions could give the mother the knowl-
edge that she can recognize the infant’s needs.
Unfortunately, because of economic reasons
when the mean length of stay of newborns in
hospital was gradually reduced (11, 73, 74) re-
admission rates rose, and the risk of re-admis-
sion for dehydration, jaundice and feeding prob-
lems, and poor weight gain was particularly
high. HD is mostly seen in term infants. On the
other hand, pre-term and small for gestational
age infants who have poor suckling capabilities
are also at particular risk. Therefore, special
attention should also be given to them.
Secondary reasons for insufficient milk supply
are more likely to be found in the dehydrated
infants’ mothers. Therefore, these mothers
could be identified ante-natally (for the nipple
conditions) and post-natally (for the breast en-
gorgement), and additional support for breast-
feeding should be provided.

Previous reports have demonstrated the impor-
tance of an early commencement of breast-
feeding post delivery for successful lactation
(59-61). Prompt initiation of breast-feeding
after delivery and prompt intervention, if prob-
lems occur with breast-feeding (in particular
poor breast attachment, breast engorgement,
delayed breast milk “coming in” and nipple
problems), will help promote successful breast-
feeding. Therefore, mothers should be helped
and supported to breast-feed their infants as
soon as possible after delivery. Unnecessary
system delays, particularly after caesarean sec-
tion, should be minimized.

It has been reported that environmental factors
could also be a factor in the formation of dehy-
dration because of increased insensible water
loss (5). Environmental factors in the home,
such as extra heater usage, could exacerbate
dehydration increasing insensible water loss.
Fever (13, 62) and hypernatremia (5, 8, 11-13,
15, 62) are often found in neonates with exces-
sive weight loss. In low-risk full-term infants,
fever with no other symptoms during the first
days of life is primarily related to dehydration
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and breast-feeding, and the infection is the least
common explanation (62).

Conclusion

Cases with HD are essentially likely to be an
iatrogenic problem, due to an inadequate under-
standing of the normal physiological process of
breast-feeding by health professionals and those
mothers who relied on their care. These babies
are described as being exclusively breast-fed: it
is likely that, although put to the breast, they
never actually effectively breast-fed and this
was not recognized by their mothers or by the
staff. It is also possible that a few mothers may
have insufficient milk for any number of rea-
sons. Therefore, the problem does not lie with
breast-feeding, but with a lack of effective feed-
ing. This needs to be assessed very early by
skilled personnel, taught and shown to the new
parents who should continue to assess the
course of breast-feeding over the next few days.
As stated in a recent report (35), the median
time of maximum weight loss and recovery
have been determined as being 2.7 and 8.3
days, respectively. Therefore, it is expected that
the recovery of weight loss must be accom-
plished by the end of an infant’s first week.
Weighing all infants on the same day that the
Guthrie test is carried out seems to be an ap-
propriate method of diagnosing early dehy-
drated and hypernatremic newborns. If the
Guthrie screening test is carried out on day 5 or
7, some infants with very early onset of the
disease and those who could not achieve the
birth weight will be easily identified. It would
also be valuable to follow up the latter for the
development of HD.
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