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Cow’s milk allergy (CMA) is one of the most common food allergies in the first years of life. CMA is classified as immunoglobulin E (IgE)
or non-IgE-mediated reactions. IgE-mediated reactions are typically of immediate onset, with symptoms manifesting within 2 hours after
ingestion. However, non-IgE-mediated reactions are delayed and mostly occur between 2 and 48 hours post exposure. This report describes
a 17-year-old who presented with a long-standing history of pustular lesions immediately after cow’s milk ingestion. Allergy tests, which
included skin-prick test (SPT); specific IgE to cow’s milk; cow’s milk IgE components; and Cellular antigen stimulation test (CAST) yielded
insignificant results. However, an oral food challenge resulted in pustular lesions and abdominal pain within 30 and 120 minutes, respectively.
A swab from a pustule cultured Staphylococcus aureus. CMA was confirmed and managed with dietary restriction. It is uncommon for non-
IgE reactions to occur with immediate symptoms. S. aureus may be associated with atypical skin manifestation of CMA.
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The World Allergy Organization (WAO) estimates that 1.9 to 4.9%
of children suffer from cow’s milk allergy (CMA).!"?! Approximately
80 - 90% of children develop tolerance before 3 years of age.
However, in some cases, CMA persists and may be associated with
later development of other allergic diseases such as atopic dermatitis,
asthma and rhino-conjunctivitis.™

CMA is an immune-mediated reaction to one or more cow’s
milk proteins (CMPs) and has a variable presentation based on
the underlying immune mechanism.”) However, there is clinical
overlap between some presentations of CMA as indicated by the
United States food allergy guidelines.'”) Immunoglobulin E (IgE)-
mediated reactions have well defined clinical criteria with validated
diagnostic tests that confirm sensitisation such as the skin-prick
and specific IgE tests. The basophil activation test is also useful in
selected patients although the gold standard of diagnosis is the oral
food challenge (OFC) test.”! Non-IgE-mediated reactions are more
difficult to recognise and lack validated diagnostic tests, resulting in
diagnostic challenges.™

The present case describes an atypical presentation of non-IgE-
mediated CMA with manifestation of pustular lesions within 30
minutes of ingestion. A skin-prick test (SPT), specific IgE test, as
well as a basophil activation test (BAT) were all negative despite a
recurrent history of immediate cutaneous reactions. In this case, the
OFC was especially useful in confirming the diagnosis.

Case

A 17-year-old girl presented with a suspected CMA persisting since
infancy. She reported development of itchy skin and pustular lesions
soon after consumption of cow’s milk and other dairy products. She
did not report other associated skin, respiratory or gastrointestinal
symptoms. She was exclusively breastfed for 6 months, after
which cow’s milk formula was introduced, resulting in immediate

development of pustular lesions which resolved after 48 hours.
Cow’s milk and other dairy products were eliminated from her diet
and reintroduced in later childhood with similar results. Her past
medical history was significant for childhood asthma and atopic
dermatitis — both conditions resolved before puberty. Her father also
reported allergic ocular symptoms following consumption of dairy
products.

The physical examination was non-revealing. SPT showed the
following results: 0 mm saline negative control; 4 mm histamine
positive control; and no reaction to both fresh cow’s milk and cow’s
milk extract.. Delayed SPT readings were not documented. Specific
IgE to whole cow’s milk, casein, lactoglobulin and lactoalbumin
were also below detectable levels, with values <0.1 KUA/L (positive
is >0.35 kUA/L). Cellular antigen stimulation test (CAST) was
negative, with a value of 7.10% (>9.00% is positive).

The patient was admitted for a graded OFC with increasing
doses of cow’s milk administered every 15 minutes. Thirty minutes
into the challenge, the patient reported a sensation of itchy skin,
followed by the development of multiple pustules on her face, neck
(Fig. 1), arms (Fig. 2) legs and torso (Fig. 3). Her vital signs remained
stable throughout the challenge which ended with a final dose of
100 mL and a total of 160 mL. After ingestion of the final dose, the
patient reported abdominal pain without associated nausea, vomiting
or diarrhoea. Oral antihistamine (10 mg cetirizine) was administered
and she was observed for 2 hours after the challenge. The abdominal
pain resolved within the observation period. A pus swab collected
from skin pustules during the OFC cultured Staphyloccocus aureus.
The pustules resolved within 8 days and the patient discontinued oral
histamine use. No other medication was administered during the
allergic reaction. CMA was confirmed and the patient was advised to
continue with cow’s milk protein elimination. Management included
nutritional counselling and adequate calcium supplementation.
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Fig. 1. Pustules on the face and neck during the
reaction.

Fig. 2. Development of pustules on the leg during an
oral food challenge.

Fig. 3. Progression of multiple pustular lesions on

the torso during a reaction.

Discussion

IgE-mediated reactions are divided into
immediate-onset, which arise within
2 hours of food ingestion, and immediate
plus late-phase, in which immediate-onset
symptoms are followed by prolonged or
ongoing symptoms. Clinical manifestations
include skin (urticaria, angioedema,
eczema) abdominal (vomiting, diarrhoea,
cramps) respiratory (rhinits, cough, wheeze,
shortness of breath) and anaphylaxis.[!"'?!
Contrarily, non-IgE-mediated reactions are
poorly defined clinically and scientifically
and may be T-cell-mediated. Symptoms of
non-IgE reactions are of delayed onset and
occur 4 to 48 hours after ingestion of the
allergen. Non-IgE-mediated food allergy
may manifest as gastroesophageal reflux,
vomiting, constipation, and diarrhoea and
include clinical entities such as pulmonary
haemosiderosis, gastroenteropathy,
eosinophilic oesophagitis, enterocolitis and
proctocolitis.13!

Our patient presented with pustular
lesions and abdominal pain within 2 hours
of ingestion of cow’s milk. Abdominal pain
is a typical immediate-onset symptom and
this is further supported by her response
to HI antihistamines. The pustular lesions,
though of immediate onset, are not
characteristic of immediate reactions and
failed to respond to antihistamine therapy.
Pustules are more likely to occur as a delayed
reaction.

It is evident that early age of onset and
severity of eczema are both associated with
food allergy. "'In the present case, a previous
history of non-severe early-onset eczema was
noted. S. aureus is a part of the normal
microbiota of the skin; however, during
eczema flares, this organism is isolated,
although the mechanism remains unclear.
A study by Tsilochristou et al.™®! showed that
S. aureus, independent of eczema severity, is
associated with food sensitisation and allergy
and can impair tolerance to foods. This case
study illustrates the influence of S. aureus on
food allergy independent of eczema severity.

CMA is an immunologically mediated
reaction to one or more milk proteins. These
proteins are either casein or whey."" The
diagnosis of an IgE-mediated CMA is based
on the combination of clinical history and
confirmatory sensitisation tests, including an
SPT, specific IgE levels and, where indicated,
basophil activation tests (BAT). The total
IgE assay is nonspecific and provides only
gross information,!"” therefore; it was not
performed in our patient. Serum-specific
IgE assays against allergen sources are the
most commonly used in vitro diagnostic
approaches.'” OFCs are considered to be
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the gold standard." In cases of nonspecific
symptoms with a low risk of CMA or a high
likelihood of non-IgE-mediated immune
responses owing to CMP allergy (e.g. frequent
regurgitation, constipation or bloody stools),
allergy tests for CMA are not required
in the primary diagnostic workup.!"?
Our patient’s clinical presentation was not
typical of non-IgE reactions, and hence an
OFC was needed to confirm allergic reaction
to CMP. It is imperative to rule out lactose
intolerance in cases with isolated abdominal
symptoms with negative SPTs or specific IgE
tests for milk protein. Furthermore, hyper-
IgE syndrome has to be considered in patients
over 8 years of age, presenting with a clinical
triad of recurrent staphylococcal abscesses,
recurrent airway infections and increased
serum IgE concentration. Our patient did
not meet the criteria for this syndrome as
she presented with skin pustules during milk
protein antigen exposure only and had no
history of recurrent respiratory infections or
skin abscesses.

The lack of validated diagnostic tests for
non-IgE reactions requires elimination and
reintroduction of the suspected allergen
to confirm if symptoms reoccur upon
reexposure. Although there may be a role for
atopy-patch testing in the future for patients
with negative CMP-specific IgE, there is
no agreement on standardisation of the
preparation and application of antigens. 2]

Conclusion

Non-IgE-mediated CMA is often a challenge
to diagnose and may be missed in primary
care settings. Non-IgE reactions to cow’s
milk are typically delayed; however, an
immediate reaction was observed in our
patient. Clinical presentation of pustular
lesions has not been described in non-IgE-
mediated reactions to food allergens. The
present case study demonstrates an atypical
presentation, associated with an abundance
of S. aureus in pustular lesions.
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