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To the Editor:

Cow's milk (CM) allergy is the most common food allergy in young children, affecting
2-3% of infants.1 Most CM allergic patients are co-sensitized to casein and whey (alpha-
lactalbumin, beta-lactoglobulin) proteins.! In formula-fed infants with CM allergy,
extensively hydrolyzed, amino acid-based, or soy formulas are typically recommended.2
Here we report a case where assessment for allergy to specific CM proteins allowed for
formula choice beyond the typical recommendations.

A seven month-old female presented with concern for milk allergy. She had been breastfed
until age ten weeks and then transitioned to a partially hydrolyzed whey formula (pHWF),

Gerber Good Start Gentle®, which she was tolerating well. She had also been successfully
introduced to fruits (including bananas), vegetables, and grains.

At age six months, she ingested banana yogurt. Within five minutes, she developed a dry
cough, vomiting, and hives over 90% of her body. Her parents immediately brought her to
the pediatrician, who administered oral steroids and antihistamines, and her symptoms
resolved. No epinephrine was administered.
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A local allergist performed skin testing with the following results (wheal mm/flare mm):
plain yogurt 14/30, banana yogurt 12/22, CM 4/8, fresh banana 5/14, commercial banana
extract 0/0. Serum specific IgE (SIgE) levels sent to an outside commercial laboratory were:
milk 8.01 KUA/L, casein 23.4 KUA/L, alpha-lactoglobulin<0.35 KUA/L, beta-
lactoglobulin<0.35 KUA/L, banana <0.35 KUA/L. The allergist advised that the patient be
switched from pHWF to an amino acid-based formula, Nutricia Neocate®, and to avoid
bananas. The patient did not like the taste of the amino acid-based formula, and her parents
became concerned about insufficient caloric intake.

The patient was then evaluated in our clinic. Skin testing at our practice showed (wheal mm/
flare mm): histamine 6/12, saline 0/0, commercial banana extract 4/0, pHWF 2/0. Based on
her history, sIgE and skin test results, we diagnosed her with casein-specific CM allergy. We
advised that the patient resume pHWF but to avoid all other CM. At follow-up several
weeks later, she was back on pHWF and eating bananas with appropriate growth.

We performed a series of laboratory studies to further evaluate the basis for our patient's
ability to tolerate pHWF but not CM. To directly compare the protein components of CM
and pHWF, non-fat dry milk powder and pHWF were separated by SDS-PAGE and
transferred to ImmobilonP (Figure 1, left panel). CM showed proteins at 14 kDa, 18 kDa,
and >28kDa, corresponding to alpha-lactalbumin, beta-lactoglobulin, and casein proteins,
respectively. Irrespective of the quantity used (25-150 pg), pHWF showed only very low
molecular weight hydrolyzed product (3-14 kDa).

Immunoblotting of the patient's serum against CM and pHWF was then performed using
iodinated goat anti-human IgE as a secondary antibody. There was evidence of the patient's
serum slgE binding to higher molecular weight proteins in CM (= 28kDa, corresponding to
casein and its aggregates) (Figure 1, column Pt-CM). In contrast, the patient's serum did not
show any binding to proteins in pHWF (Figure 1, column Pt-pHWF). These results were
consistent with her clinical picture of casein-specific allergy and tolerance of pHWF.

To compare our patient to subjects with more typical CM allergy, we then performed a
Western blot against CM and pHWF using pooled serum from five children < 10 years with
more typical CM allergy (Table 1). The pooled serum showed binding to casein and whey
proteins in CM (Figure 1, column Pool-CM). The pooled serum bound to lower molecular
weight bands corresponding to whey proteins in pHWF (Figure 1, column Pool-pHWF).
There was also evidence for some binding to = 28 kDa proteins corresponding to casein,
suggesting residual casein in pHWF that is consistent with previous studies showing
presence of some high molecular weight peptides in partially hydrolyzed formulas.3

This case highlights the clinical utility of diagnosing allergy to individual CM proteins, as it
allowed for liberalization of CM restrictions. Casein (alphaS1-, alphaS2-, beta-, and kappa-
caseins) and whey (alpha-lactalbumin, beta-lactoglobulin, bovine lactoferrin, bovine serum
albumin, and bovine immunoglobulins) account for 80 and 20 percent of CM protein,
respectively.? The major allergens in CM are casein, alpha-lactalbumin, and beta-
lactoglobulin, and most patients with CM allergy are sensitized to multiple proteins.! Some
patients may be sensitized to individual milk proteins only. In this case, the patient had a
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casein-specific allergy and was able to tolerate pHWF, which was a more palatable and
economical choice. As she had been tolerating pHWF for many months, the initial allergist's
advice to switch her to an amino-acid based formula was not necessary and she could have
continued on pHWF. A specific teaching point from this case is that patients should continue
tolerated dietary exposures, and test results need to be appropriately interpreted.

While the immunoblots performed were not essential for her diagnosis, they confirmed her
clinical presentation and further demonstrated the specificity of her allergy. Although some
residual casein was apparent in the Western blot utilizing serum from CM allergic patients
against pHWF, this residual casein had minimal clinical effects for our patient, as she
tolerates pHWF.

We are not aware of prior studies that have examined formula selection for individuals with
specific CM protein allergies. Prior work on specific CM protein allergies has focused on
their role in predicting resolution of CM allergy overall, as high levels of casein-specific IgE
as well as other individual CM proteins have been associated with prolonged CM allergy.*
Although Giampietro et al. observed that CM allergic patients can tolerate hydrolysate-
based products to varying degrees, the subjects' sIgE profiles to specific CM proteins were
not considered in this study.> Other studies have addressed the potential effects of formula
selection on the natural history of CM allergy, but pHWFs were not specifically

examined.2 6 7 pHWF may carry unique immunoregulatory characteristics.8:°

In conclusion, this case highlights the clinical utility of testing for sensitization to individual
CM proteins. Some patients may be sensitized to specific individual milk proteins only.
When CM allergy is specific to selected proteins, formula selection may not have to be as
restrictive and could be carefully considered with an allergist to allow for more economical
and palatable options. If an allergist considers pHWF to be appropriate, then the first dose
should be given under allergist supervision due to the possibility of residual casein proteins.
Batch-to-batch variation in casein residue must also be considered. Further studies are
needed to investigate if there are specific patient populations that would benefit from testing
individual CM proteins.
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CM cow's milk
pHWF partially hydrolyzed whey formula
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Figure 1. SDS-PAGE and Western blot results support casein-specific allergy
Casein and whey (a-lactalbumin and p-lactoglobulin) are the main proteins in CM (column

CM). pHWF has no casein proteins (column pHWF).The case patient's serum showed
binding to only casein proteins in CM (column Pt-pHWF), and no binding to any proteins in
pHWF(column Pt-pHWF). Pooled sera from subjects with typical CM allergy showed
binding to casein and whey proteins in CM (column pool-CM) and to whey proteins and
residual casein in pHWF(column pool-pHWF). The negative control showed no binding.Pt=
patient, CM=cow's milk, pHWF=partially hydrolyzed whey formula, NC=negative control,
a-La=a-lactalbumin, B-Lg=p-lactoglobulin
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