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CASE REPORT

Acrodermatitis enteropathica (AE) is an acquired or inborn (con-
genital) disorder of zinc metabolism that leads to zinc deficiency. 
The congenital form typically presents in infants during the first few 
months of life when they are weaned from breast milk, presenting 
even earlier in those who are formula fed. Acquired deficiency may 
be seen at any age. The characteristic clinical features of AE include 
erythematous, dry, scaly papules and plaques that may evolve into 
crusted, erosive, pustular lesions. These lesions typically are dis-
tributed in an acral and periorificial pattern and are associated with 
alopecia and diarrhea. Evidence-based recommendations are sparse 
but generally indicate 3 mg/kg/d of oral zinc supplementation for 
both congenital and acquired AE. Appropriate dosing helps to avoid 
acute zinc toxicity involving nausea and vomiting. We report a case 
of a 3-month-old female infant with acquired AE who was success-
fully treated with zinc supplementation over the course of 3 weeks. 
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A crodermatitis enteropathica (AE) is a rare disor-
der of zinc metabolism that typically presents in 
infancy.1 Although it is clinically characterized by 

acral and periorificial dermatitis, alopecia, and diarrhea, 
only 20% of cases present with this triad.2 Zinc deficiency 

in AE can either be acquired or inborn (congenital). 
Acquired forms can occur from dietary inadequacy or 
malabsorption, whereas genetic causes are related to an 
autosomal-recessive disorder affecting zinc transport-
ers.1 We report a case of a 3-month-old female infant 
with acquired AE who was successfully treated with zinc 
supplementation over the course of 3 weeks.

Case Report
A 3-month-old female infant presented to the emergency 
department with a rash of 2 weeks’ duration. She was 
born full term with no birth complications. The patient’s 
mother reported that the rash started on the cheeks, then 
enlarged and spread to the neck, back, and perineum. The 
patient also had been having diarrhea during this time. 
She previously had received mupirocin and cephalexin 
with no response to treatment. Maternal history was 
negative for lupus, and the mother’s diet consisted of a 
variety of foods but not many vegetables. The patient was 
exclusively breastfed, and there was no pertinent history 
of similar rashes occurring in other family members. 

Physical examination revealed the patient had annu-
lar and polycyclic, hyperkeratotic, crusted papules and 
plaques on the cheeks, neck, back, and axillae, as well as 
the perineum/groin and perianal regions (Figure 1). The 
differential diagnosis at the time included neonatal lupus, 
zinc deficiency, and syphilis. Relevant laboratory testing 
and a shave biopsy of the left axilla were obtained. 

Pertinent laboratory findings included a low zinc level  
(23 μg/dL [reference range, 26–141 μg/dL]), low alkaline 
phosphatase level (74 U/L [reference range, 94–486 U/L]),  
and thrombocytosis (826×109/L [reference range,  
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PRACTICE POINTS
•  Although clinically characterized by the triad of acral

and periorificial dermatitis, alopecia, and diarrhea,
most cases of acrodermatitis enteropathica (AE) pres-
ent with only partial features of this syndrome.

•  Low levels of zinc-dependent enzymes such as alka-
line phosphatase may support the diagnosis of AE.
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150–400×109/L). Results for antinuclear antibody and  
anti–Sjögren syndrome–related antigen A and B antibody 
testing were negative. A rapid plasma reagin test was non-
reactive. Histologic examination revealed psoriasiform 
hyperplasia with overlying confluent parakeratosis, focal 
spongiosis, multiple dyskeratotic keratinocytes, and mitotic 
figures (Figure 2). Ballooning was evident in focal cells in the 
subcorneal region in addition to an accompanying lympho-
cytic infiltrate and occasional neutrophils. 

The patient was given a 10-mg/mL suspension of 
elemental zinc and was advised to take 1 mL (10 mg) 
by mouth twice daily with food. This dosage equated to  
3 mg/kg/d. On follow-up 3 weeks later, the skin began 
to clear (Figure 3). Follow-up laboratory testing showed 
an increase in zinc (114 μg/dL) and alkaline phosphatase 
levels (313 U/L). The patient was able to discontinue the 
zinc supplementation, and follow-up during the next year 
revealed no recurrence. 

Comment
Etiology of AE—Acrodermatitis enteropathica was  
first identified in 1942 as an acral rash associated with 
diarrhea3; in 1973, Barnes and Moynahan4 discovered zinc 
deficiency as a causal agent for these findings. The causes 
of AE are further subclassified as either an acquired or 
inborn etiology. Congenital causes commonly are seen 
in infants within the first few months of life, whereas 

acquired forms are seen at any age. Acquired forms in 
infants can occur from failure of the mother to secrete zinc 
in breast milk, low maternal serum zinc levels, or other 
reasons causing low nutritional intake. A single muta-
tion in the SLC30A2 gene has been found to markedly 
reduce zinc concentrations in breast milk, thus causing 
zinc deficiency in breastfed infants.5 Other acquired forms 
can be caused by malabsorption, sometimes after surgery 
such as intestinal bypass or from intravenous nutrition 
without sufficient zinc.1 The congenital form of AE is an 
autosomal-recessive disorder occurring from mutations 
in the SLC39A4 gene located on band 8q24.3. Affected 
individuals have a decreased ability to absorb zinc in the 
small intestine because of defects in zinc transporters ZIP 
and ZnT.6 Based on our patient’s laboratory findings and 
history, it is believed that the zinc deficiency was acquired, 
as the condition normalized with repletion and has not 
required any supplementation in the year of follow-up. 
In addition, the absence of a pertinent family history sup-
ported an acquired diagnosis, which has various etiologies, 
whereas the congenital form primarily is a genetic disease. 

Diagnosis of AE—The characteristic clinical features of 
AE include erythematous, dry, scaly papules and plaques 
that may evolve into crusted, erosive, pustular lesions. 
These lesions typically are distributed in a periorificial 
and acral pattern.1,2 Although AE includes the clinical 
triad of acral and periorificial dermatitis, alopecia, and 
diarrhea, most cases present with only partial features of 
this syndrome, as seen in our patient, who presented with 
only 2 symptoms—dermatitis and diarrhea. The diagnosis 
of AE is based on clinical and laboratory abnormalities, 
especially a low serum zinc level. Low levels of zinc-
dependent enzymes, such as alkaline phosphatase, may 
support the diagnosis, as seen in our patient. Histologic 
evaluation is characteristic but is not diagnostic, as the 
same findings can be seen in other nutritional disorders. 
Such findings include confluent parakeratosis associated 

FIGURE 1. A, Annular and polycyclic, hyperkeratotic, crusted papules 
and plaques on the cheeks. B, Similar lesions were present in the 
perineum/groin and perianal regions.

FIGURE 2. Biopsy of the left axilla showed psoriasiform hyperplasia with 
overlying confluent parakeratosis, focal spongiosis, multiple dyskeratotic 
keratinocytes, and mitotic figures (H&E, original magnification ×10). 
Focal cells in the subcorneal region showed ballooning with a lympho-
cytic infiltrate and neutrophils (inset: H&E, original magnification ×40).
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with a reduced granular layer in early lesions and sub-
sequent ballooning of subcorneal keratinocytes, upper 
epidermal pallor, and intraepidermal clefts. Late lesions 
exhibit psoriasiform hyperplasia of the epidermis with 
less epidermal pallor.7 

Management—Treatment of AE includes supplemen-
tation with oral elemental zinc; however, there are scant 
evidence-based recommendations on the exact dose of 
zinc to be given. Generally, the recommended amount is 
3 mg/kg/d.8 For individuals with the congenital form of 
AE, lifelong zinc supplementation is additionally recom-
mended.9 It is important to recognize this presentation 
because the patient can develop worsening irritabil-
ity, severe diarrhea, nail dystrophy, hair loss, immune 
dysfunction, and numerous ophthalmic disorders if left 
untreated. Acute zinc toxicity due to excess administra-
tion is rare, with symptoms of nausea and vomiting 
occurring with dosages of 50 to 100 mg/d. Additionally, 
dosages of up to 70 mg twice weekly have been provided 
without any toxic effect.10 In our case, 3 mg/kg/d of oral 
zinc supplementation proved to be effective in resolving 
the patient’s symptoms of acquired zinc deficiency.

Differential Diagnosis—It is important to note that 
deficiencies of other nutrients may present as an AE-like 
eruption called acrodermatitis dysmetabolica (AD). Both 

diseases may present with the triad of dermatitis, alo-
pecia, and diarrhea; however, AD is associated with 
inborn errors of metabolism. There have been cases 
that describe AD in patients with a zinc deficiency in 
conjunction with a deficiency of branched-chain amino 
acids.11,12 It is important to consider AD in the differential 
diagnosis of an AE eruption, especially in the context of 
a metabolic disorder, as it may affect the treatment plan.  
One case described the dermatitis of AD as not respond-
ing to zinc supplementation alone, while another 
described improvement after increasing an isoleucine 
supplementation dose.11,12 

Other considerations in the differential diagnoses 
include AE-like conditions such as biotinidase deficiency, 
multiple carboxylase deficiency, and essential fatty acid 
deficiency. An AE-like condition may present with the 
triad of dermatitis, alopecia, and diarrhea. However, 
unlike in true AE, zinc and alkaline phosphatase  
levels tend to be normal in these conditions. Other 
features seen in AE-like conditions depend on the 
underlying cause but often include failure to thrive,  
neurologic defects, ophthalmic abnormalities, and meta-
bolic abnormalities.13 
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FIGURE 3. A, Three weeks after treatment with zinc supplementation, 
the annular crusted papules and plaques were no longer evident on 
the cheeks. B, The perineum/groin and perianal regions showed simi-
lar clearance.
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