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Food protein—induced enterocolitis to casein

hydrolysate formulas
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Casein hydrolysate formulas are commonly
used as substitutes for milk-based formulas in
infants with hypersensitivity reactions to milk.
This approach is generally successful, although
IgE-mediated reactions to the hydrolysates have
been documented. Also, a completely elemental
(i.e., amino acid) formula has been reported to be
safe for use in children with IgE-mediated reac-
tions to cow’s milk." We report an infant with
food protein—induced enterocolitis in response to
the hydrolysate formulas, which resolved when
this elemental formula was used.

CASE REPORT

The patient is a boy who was fed milk-based formula
(SMA) from birth and was well until 6 weeks of age,
when rotaviral gastroenteritis and guaiac-positive stools
developed. He was changed to soy-based formula (Nur-
soy) with resolution of the diarrhea but persistence of
occult blood in the stool. During the third month of life,
trials of Nutramigen and Pregestimil both caused diar-
rhea, whereas Alimentum feeding led to formed stools;
however, the stools remained guaiac-positive when any
of the three hydrolysate formulas were used. A colon
biopsy, performed at age 4 months, revealed chronic
inflammation with moderate tissue eosinophilia. An
allergy consult was obtained at age 6 months. Skin prick
test results were positive to milk and soy-based formu-
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las and negative to hydrolysate formulas. At age 7
months he was started on an amino acid formula
(Neocate, Scientific Hospital Supplies, Inc., Gaithers-
burg, Md.), and within 3 days his stools became and
remained guaiac-negative. One month later he was
challenged twice with Alimentum but had emesis within
a few minutes.

DISCUSSION

Several food protein-induced gastroenteropa-
thy syndromes have been described. Benign proc-
titis is a syndrome of blood-streaked stools in
breast-fed infants, which is caused by food anti-
gens in the mother’s diet. Food-induced entero-
colitis syndrome consists of vomiting, diarrhea
with blood, and peripheral and fecal leukocytosis
occurring within 2 to 12 hours of milk or soy-
protein ingestion. Enteropathy syndrome is simi-
lar to gluten-sensitive enteropathy but occurs with
other food proteins and is generally more benign
and often transient. In some infants the ingestion
of cow’s milk (but not milk-based formula) may
induce an iron-deficiency anemia with occult fecal
blood loss or a protein-depleting enteropathy.
The pathophysiology of these syndromes is un-
known. They are probably immune but not IgE-
mediated. The case presented here fits best with
the diagnosis of enterocolitis syndrome. This syn-
drome, however, is generally treated by feeding
hydrolysate formulas, an approach not successful
in this case.

There are three casein hydrolysate formulas
available in the United States (Nutramigen,
Pregestimil, and Alimentum). All are extensively
hydrolyzed, but a small percentage of larger pep-
tide fragments remain.” These casein hydrolysates
are often used successfully for infants with both
IgE- and non-IgE-mediated reactions to regular
milk and soy-based formulas. Nonetheless, there
have been at least 12 patients reported in the
literature who demonstrated IgE-mediated reac-
tions to casein hydrolysates, indicating that pep-
tide fragments large enough to cross-link mast
cell-bound IgE molecules are present in these
formulas. In addition, a few patients have been
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reported to have blood in the stools while they
were fed one hydrolysate, which resolved when
they were fed another hydrolysate™ * or elemental
formula.® Neocate formula is a mixture of syn-
thetic amino acids, maltodextrin, fat, minerals,
trace elements, and vitamins.

The patient presented here had tolerated milk-
based formula for the first 6 weeks of life before
his rotaviral infection. This intestinal mucosal
insult may have allowed subsequent immunologic
reactions to food protein. He had positive skin
test results to milk and soy-based formulas, and
some of his gastrointestinal symptoms may have
been due to IgE-mediated allergic reactions while
he was being fed those formulas. However, guai-
ac-positive stools persisted for 5 months after the
acute rotaviral gastroenteritis and for 4 months
after the introduction of hydrolysate formula and
resolution of the diarrhea. Thus the blood in the
stool, as well as the biopsy findings and prompt
resolution of the guaiac-positive stools after
changing to elemental formula, are very likely the
result of food protein-induced enterocolitis syn-
drome rather than IgE or viral-mediated se-
quelae.
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In conclusion, the patient presented demon-
strates that treatment of food protein-induced
enterocolitis syndrome with casein hydrolysates is
not always successful and that feeding completely
elemental (amino acid) formula may lead to res-
olution of the condition.
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