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PEDIATRIC DERMATOLOGY

Acquired Zinc Deficiency in
Full-term Newborns From Decreased
Zinc Content in Breast Milk

Elena C. Haliasos, MD; Patricia Litwack, CPNP; Leonard Kristal, MD; Anupama Chawla, MD

Zinc deficiency occurs in children when the
demand for zinc exceeds its supply. Malnutri-
tion, prematurity, total parenteral nutrition depen-
dence, and burns increase the demand for zinc,
whereas congenital malabsorption syndromes
represent clinical situations where less zinc is
supplied to the growing child. Clinical recogni-
tion of acral eczematous lesions, alopecia, and
gastrointestinal tract symptoms in settings of the
aforementioned medical history often lead to the
diagnosis. Zinc deficiency in healthy, full-term,
breast-fed infants can occur. The cause of these
deficiencies has been attributed to decreased
zinc levels in maternal breast milk. We present
a case of acquired zinc deficiency in a healthy
breast-fed infant, with a review of the English
language literature of reported cases.
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demand for zinc exceeds its supply. Malnutri-

tion, prematurity, total parenteral nutrition
dependence, and burns create an increased demand
for zinc, whereas congenital malabsorption syn-
dromes supply less zinc to the growing child.!?
Interestingly, several reports have identified zinc
deficiency in healthy, full-term, breast-fed infants.>’
These deficiencies have been attributed to low zinc
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levels in maternal breast milk. The exact nature of
the mammary defect remains unknown. We describe
a case of zinc deficiency in a full-term breast-fed
infant and review the English language literature of
reported cases.

Case Report

A 14-week-old white infant presented to the pedi-
atric dermatology clinic with a chief complaint of
rash on the left upper eyelid, left chin, and left ear.
His mother stated that the lesions had been present
since approximately 12 weeks of age. One week prior
to consultation, the infant received a 5-day course of
cefixime and mupirocin for his skin lesions, as well
as tobramycin ophthalmic drops. The infant was
otherwise healthy and did not exhibit any unusual
behavior. He breast-fed well and had normal stools.
His weight, however, had dropped from the 10th
percentile at birth to below the third percentile at
14 weeks of age.

Past Medical History—The mother was gravida 1,
para O, aborta 0. The patient was delivered by
cesarean birth for late decelerations due to placental
separation. No other complications were observed
during pregnancy.

Physical Examination—The patient was a thin-
appearing, active, 14-week-old infant. Results of
cutaneous examination revealed erythematous
patches with scaling and crusting over the left eye-
lid, bilateral auricular helices, and buttocks. The left
chin exhibited a linear, light tan, rough plaque with
cracking and erythema at the lip angles (Figure).
Both thumbs exhibited paronychial yellow crusting.

Laboratory Examinations—Laboratory investiga-
tions were conducted for both the patient and his
mother. Laboratory studies of the infant detected
the following values: low serum zinc, 23 pg/dL
(reference range, 70-150 wg/dL); and low alkaline
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Fourteen-week-old infant with cutaneous signs of
zinc deficiency.

phosphatase, 99 IU/L (reference range, 150-
420 TU/L),'° a zinc-dependent enzyme. A pediatric
gastroenterology consult was obtained to identify
any gastrointestinal causes for zinc malabsorption.

Clinical Course—On presentation to pediatric
gastroenterology, the patient was small and thin
but active and well-appearing. His weight was
below the third percentile and his height was at the
25th percentile. His abdomen appeared distended
and his liver was 1.5 to 2 cm below the costal mar-
gin. There was no splenomegaly. He was otherwise
healthy. The infant exclusively breast-fed and
refused formula supplementation.

Maternal diet history revealed a complete and
varied diet. The patient’s mother had continued her
prenatal vitamins. Although maternal serum zinc
level at that time was normal, 116 wg/dL (reference
range, 70-150 wg/dL),"° zinc was absent in her breast
milk. Because the mother was of short stature and of
Mediterranean ancestry, she was screened for celiac
disease as a possible etiology of zinc deficiency.
Results of the maternal celiac screen were negative
and therefore nonrevealing as a cause of decreased
zinc levels present in the breast milk.

Zinc supplementation in the form of zinc sul-
fate was instituted in the patient at a dosage of
1 mg/kg daily (6 mg per 2.5 cc of oral solution daily).
The infant continued to grow slowly, remaining below
the third percentile in weight on subsequent visits.
The introduction of solid foods at 4 months of age did
not improve his growth parameters. However, after
one week of zinc sulfate therapy, clinical improve-
ment of skin lesions was noted. At 6 months of
age, the infant had a normal zinc level, 108 pg/dL.
Results of a repeat testing of the infant at 6 months
were negative for celiac disease and metabolic disor-
ders; additionally, results of a sweat test were negative.

We were unable to link the zinc deficiency to a
more global picture causing an organic etiology of the
patient’s failure to thrive. Despite normal serum zinc
levels and improvement of his skin manifestations,
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he continued to have suboptimal weight gain. To
date, the infant remains small but is maintaining a
steady weight curve with caloric supplementation.
He is developmentally appropriate.

Comment

Zinc is a trace element found in all tissues of the
human body.!! Fish and meat provide the best dietary
sources of zinc.!” At a molecular level, zinc plays an
essential role in cell proliferation, healing, and tis-
sue repair, as well as in protein, carbohydrate, and
vitamin A metabolism. Zinc is present in numerous
metalloenzymes, most notably in alkaline phospha-
tase and in RNA and DNA polymerase.! Thus, zinc
is an important mineral for the proper function-
ing and maintenance of hair, skin, nails, and the
immune system.

Clinical findings in zinc deficiency encompass
a broad spectrum, making diagnosis challenging.
Nevertheless, zinc deficiency should be suspected
in patients exhibiting any combination of an
acrally distributed eczematous patch, blepharitis,
alopecia, perleche, intractable vomiting, diarrhea,
loss of appetite, apathy, and irritability.">!'* The
prototypical cutaneous sign is a vesiculobullous
lesion on an erythematous base that quickly crusts
over, creating a sharply marginated, lichenified, or
psoriasiform plaque.!* These eroded surfaces alter
immune function and permit the growth of yeast
and bacteria, creating impetigo, perléeche, and
paronychial infections.

The triad of acral and periorificial skin lesions,
alopecia, and diarrhea characterizes the genetic form
of zinc deficiency, acrodermatitis enteropathica.'*
The genetic and acquired forms of zinc deficiency
often overlap clinical features; however, they dif-
fer in their time of presentation. The genetic form
of the disease is due to an autosomal-recessive
mutation in the SLC39A (solute carrier family 39
member 4) gene, an intestinal zinc transporter.'*!>
Because breast milk is thought to facilitate zinc
absorption, the genetic form of zinc deficiency
usually commences when the child is weaned off
the breast. The acquired form of the disease is
caused by an imbalance between zinc supply and
demand outside this particular defect, and often
develops at a later time. Acquired zinc deficiency
may develop despite the child staying on breast
milk, as in our case.

Zinc status in early infancy primarily is determined
by liver stores accumulated during the last trimester
of pregnancy. Infants and adults share similar values
of serum zinc concentrations.'® Most premature new-
borns are in negative zinc balance the first few weeks
of life due to both a decreased ability to store zinc



Cases of Full-term Infants Developing Zinc Deficiency From Breast Milk

Age of Predominant
Year Reference Onset, wk  Sex Features
Presented in 2006  Haliasos et al (present case) 12 Male Rash
1998 Mancini and Tunnessen?® 10 Male Rash, decreased
weight gain
1998 Glover and Atherton*® 32 Female Rash, irritable
1990 Lee et al* 12 Female Rash, alopecia,
diarrhea
1987 Roberts et al® 14 Male Rash
1987 Roberts et al® 16 Female Rash, diarrhea,
irritable
1986 Kuramoto et al” 7 Female Rash
1986 Kuramoto et al” 10 Female Rash
1985 Bye et al*® 8 Male Rash, failure to thrive
*Siblings.
fSiblings.

and an increased requirement.!”!® Despite the high
bioavailability of zinc in milk, premature newborns
who are exclusively breast-fed often develop symp-
toms of zinc deficiency because of the normal decline
in human milk zinc content that is associated with
the length of lactation.!”?® By 20 weeks of lactation,
maternal breast milk zinc levels may be too low to
meet the needs of a rapidly growing infant.!®! Total
parenteral nutrition with inadequate zinc supplemen-
tation or with increased zinc requirements due to
prematurity, burns, infection, and surgical procedures
also may elicit a deficiency.”!!"!

In our patient, neither an increased demand for
zinc nor a decreased ability to store it could account
for this infant’s dermatologic findings. Rather, the
problem centered on the supply of zinc through
maternal breast milk. To date, a search of the
English language literature revealed 9 published
cases of full-term infants exhibiting zinc deficiency
because of low zinc in maternal breast milk (Table).
Two sets of the 9 cases represent siblings.””® In all
9 cases, the infants presented with the rash between
7 and 32 weeks of age.

Because clinical findings are not pathognomonic,
laboratory evaluation is indispensable to forming the
diagnosis of this disorder. Levels of serum zinc and
alkaline phosphatase, a zinc-dependent enzyme, should

be measured in a child with suspected zinc deficiency.
After the diagnosis is made, the source of deficiency
can be determined by measuring maternal serum and
breast milk zinc levels in breast-fed infants. Resolution
of signs and symptoms on discontinuation of breast-
feeding often helps distinguish genetic versus acquired
zinc deficiency due to low zinc content in breast milk.!!
In the absence of other predisposing factors, such as
prematurity, burn, sickle cell disease, malignancy, or
drugs, consultation with a pediatric gastroenterologist
may aid in the search for other causes of zinc deficiency.
Intestinal malabsorption syndromes, Crohn disease,
sprue, pancreatic insufficiency, blind loop syndrome,
diets high in phytates and calcium, total parenteral
nutrition, and anorexia nervosa all have been reported
to cause zinc deficiency.!*?

Treatment consists of zinc supplementation, most
often with zinc sulfate for oral replacement and zinc
chloride for intravenous replacement.!! Cutaneous
healing is noted within 48 hours, with complete
resolution within 4 weeks.! Systemic symptoms also
return to normal shortly after induction of therapy.’
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