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ABSTRACT

Cow’s milk protein allergy (CMPA) is a food allergy mostly suffered by children aged < 3 years that can be
mediated by IgE or non-IgE or both. The prevalence of CMPA in children is heterogeneous between populations.
Meta-analysis study showed that the prevalence was 2-3% in infants and < 1% in children aged < 6 years.
Although the prevalence is quite small but proper management is very important because it affects the quality
of life of children and to avoid the risk of anaphylactic reaction that threatens life. Therapy for CMPA is to
avoid cow's milk protein and its derivatives; it is also recommended for breast-feeding mothers to do the same.
Therapeutic milk formulas that can be given is extensively hydrolyzed formula (eHF) or soy infant formula (SIF).
The selection of formula became adebate, especially about the safety, effectiveness and cost.
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ABSTRAK

Alergi susu sapi (ASS) merupakan alergi makanan yang paling banyak diderita oleh anak dibawah usia 3
tahun yang dapat diperantarai oleh IgE atau Non-1gE atau keduanya. Prevalensi ASS pada anak-anak bervariasi
di berbagai populasi. Penelitian meta-analisis menunjukkan prevalensi sebesar 2-3% pada bayi dan < 1% pada
anak dibawah usia 6 tahun. Meskipun memiliki prevalensi yang cukup kecil, tatalaksana yang tepat sangat
penting karena mempengaruhi kualitas hidup anak dan menghindari resiko reaksi anafilaktik yang mengancam
nyawa. Terapi untuk ASS adalah menghindari protein susu sapi dan semua produk turunannya. Ibu menyusui
juga direkomendasikan untuk melakukan hal yang sama. Susu formula terapeutik yang dapat diberikan adalah
susu soya dan susu terhidrolisis ekstensif. Pemilihan formula menjadi pembahasan terutama tentang keamanan,
efektivitas dan biaya.

Kata kunci: alergi susu sapi, susu soya, susu terhidrolisis ekstensif

INTRODUCTION

Food allergy is defined as adverse effects on health
because of the specific immune response induced by
food.* Cow milk protein allergy is the most common
food allergies suffered by children aged < 3 years.??
Cow milk protein allergy in children can be mediated
by IgE or non-IgE or both. One study reported 60%
of cases mediated by IgE.*

Cow milk protein allergy (CMPA)in children have a
heterogeneous prevalence between populations. Meta-
analysis studies in Europe show a prevalence of 2-3%
in infants and < 1% in children aged < 6 years.>*>¢
Other studies showed that CMPA in infants were
0.3-7.5 % with 82% symptoms appeared in the first
4 months of life.”*! One cohort study reported CMPA
prevalence was 2.2-2.8% in children aged 1 year and
the same ratio was found in a larger study with 18-34
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month follow up.>12Study in Israel reported that the
incidence of CMPA in infants were 0.5 % and 0.6%
in children aged 3 years old, with higher prevalence
found in boys compared to girls.!>!4

Natural tolerance of CMPA can occur in children.
Intolerance may occur by 15% in the first year, 22-28%
in the second year, 51% in the third year, 55-67% in
the fourth year and can reach 78% in sixth year.®*®
Even in a study conducted in different populations,
the tolerance rates were found to be higher.’* CMPA
has wide range of symptoms from gastrointestinal,
skin to respiratory symptoms.t” Symptoms that arise
due to this allergy range from mild to severe and even
life-threatening reactions, such as anaphylaxis reaction
that might compromise respiratory and cardiovascular
system.'” Cow's milk is the third most common food
that can cause anaphylactic reactions after peanuts
and tree nuts; 10-19% of anaphylaxis cases which
occur due to food are caused by cow’s milk.'® Despite
the low prevalence and natural tolerance thatoccur
concurrently with the increased age, the risk of severe
life-threatening anaphylaxis arestillpresent.t”?! There
has been a lot of debate on therapeutic formula feeding
recommendations in CMPA children that have been
used as therapy. The debate are about the time of
administration, safety issue, and cost.

COW'S MILK PROTEINALLERGY: DIAGNOSISAND
MANAGEMENT

Management of cow’s milk protein allergy (CMPA)
consists of diagnosis and therapy in children with
CMPA.. Diagnosis can be performed in children by
dietary elimination of cow's milk protein, standardized
oral challenge test, IgE specific test, skin test, and
patch test. The gold standard for diagnosing CMPA
is standardized oral challenge test. Although gold
standard is available, it is still difficult to diagnose
CMPA. Many clinicians diagnose CMPA based on the
signs and symptoms'”-2!

Therapy in children with CMPA is to avoid the
allergens which is cow's milk protein. In breastfed
children it is recommended that the mothers also
avoid the consumption of cow's milk protein and
its derivatives. In children with milk formula we
can give therapeutic formula which are extensively
hydrolyzed formula (eHF), amino acid formula
(AAF), or soya infant formula (SIF) with isolated
soy-based protein.”?t Each formula has its own
indications, advantages and disadvantages.t”* There
are much debate going on about the administration of
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SIF and eHF in children with CMPA. The debate are
about safety of SIF, cost and palatability of eHF, and
the effectiveness comparability between the two of
them.12,21-23

FORMULA RECOMMENDATION ON CHILDREN
WITH CMPA

Soy allergies in children are less common than
CMPA.%* Although more rare, 10-14% of children
with CMPA arealso allergic to soy.?*?%2% Studies by
Klemola et al showed that adverse reactions to soy
was more often to be found in children with cow milk
allergy on age less than 6 months but after followed for
2 years soy sensitization was not higher than children
with eHF.»

Prospective study in healthy infants comparing
breastmilk, cow's milk formula and SIF by Halpern
reported allergic response 0.5 % to soy and 1.8%
to cow’s milk.?” This study was also consistent with
study by Fomon who found < 1% of adverse effects in
infants given SIF.2¢ National survey in the US reported
that the incidence of CMPA is 3.4% and soy allergies
are 1.1%.% There are two double-blind studies with
placebo controls reported soy allergy by 5% and
4%.3%31 Even recent study showed that 64/66 children
with IgE-mediated CMPA could tolerate soy. Adouble-
blind clinical study with placebo control by Zeigler was
also consistent with the finding; 86% of infants with
IgE-mediated CMPA weretolerant to soy.!*2

European Society for Pediatric Gastroenterology,
Hepatology, and Nutrition (ESPGHAN) guideline
considering the transition to SIF in infants after the age
of 6 months due to an allergic reaction in children with
CMPAto say is more often to be found in children aged
< 6 month."2* American Academy of Pediatrics (AAP)
states SIF administration can be given to children with
CMPA and mature infants.'”2! SIF administration are
proven not beneficial in the prevention of atopic disease
in healthy infants or high risk infants.'”*'->* AAP does
not recommend SIF in CMPA children with enteropathy
or cow’s milk protein-induced enterocolitis because
30-64% infants with cow's milk protein-induced
enterocolitis also experienced enterocolitis induced by
soy.!7:21:3234 Enterocolitis cases induced by cow's milk
and SIF reported from a preliminary study conducted
on 76 subjects were 58% and 47% respectively. This
condition may become tolerance by 60% in cow's milk
and 20% in SIF with the majority of patients tolerant
in age 3-4 years.” AAP also recommends that amino
acids formula can be considered as the first line in the
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case of severe signs and symptoms such as enterocolitis
with hypoproteinemia and failure to thrive or severe
anaphylatic cases."?!

Adverse reactions of SIF administration are
enteropathy, enterocolitis, proctitis, injury to the small
intestine villi, malabsorption, hypoalbuminemia and
failure to thrive. These adverse reactions have been
found in at least 4 studies.>*3* Signs of enterocolitis can
be found in the form of bloody diarrhea, ulceration,
histology feature of inflammatory bowel disease (IBD)
acute or chronic. This is expected because theinjured
intestinal mucosa due to cow's milk increases the
uptake of soy protein in the gut, thus enhancing the
immunological response to soy antigen. Eosinophilic
proctitismay also befound in children who receive
S | F.33,40-43

Soya infant formula is a rational choice for mature
infants if breastfeeding is not possible and intolerance
to cow's milk is present. Another indications of SIF
are galactosemia, hereditary lactase deficiency and
conditions that require vegetarian diet."?* Education
and good communication can convince caregivers that
colic usually disappears spontaneously at the age of 4-6
months. Colic is not an indication of SIF administration
although some reports stated that it may reduce colic
complaints.#+-46

In children with age less than 12 months, eHF with
casein and whey base are well tolerated.}”#4’eHF
is defined as formula containing peptide with a
molecular weight < 3000 Da, which does not trigger
allergic reactions in 90% of cases of children with
CMPA 24" However, there are some children who
need amino acid formula (10%) because theycannot
tolerate eHF.* Formula feeding in children with CMPA
should consider several things, such as the potential
for allergies, formula composition, cost, children
tolerance, and clinical data that show the effectiveness
of formula.'” In case of CMPA with severe signs and
symptoms, AAF can be considered as the first line,
while in mild to moderate CMPA, eHF is preferable
than SIF. In case the children cannot tolerate eHF, SIF
is a rational and safe choice.

SOY INFANT FORMULA: INDICATION AND SAFETY
ISSUES

Soy infants formula (SIF) administration is often
debated because although it does not contain cow's
milk protein, 10-14% children allergy to cow’s milk
are also allergic to soy, and enterocolitis due to soy
also occur in 30-64% CMPA children with cow’s milk

protein-induced enterocolitis.?!2>263234 This condition
often become clinician's consideration when giving
SIF because despite the low prevalence of soy allergy,
there remains a possibility of severe anaphylaxis risk
that can be life threatening. Recommendation from the
AAP and EPSGHAN state that SIF is a rational choice
and can be justified in CMPA children.t"2

Current SIF is based on isolated soy protein and is
different from 100 years ago soy formula with soy flour
as based protein. Currently SIF contains different fiber,
phytate, digestibility, protease inhibitors and proteins
than the old one. SIF is easily digestible and contain
high amino acid content fortified with L-methionine,
L-carnitine and taurine. High content of phytate is
overcome with zinc and iron fortification as well as
increased levels of calcium and phosphor; phytate may
cause impaired absorption of minerals. The content of
protease inhibitors have also been reduced up to 90%.
Existing deficiencies in the old soy formula is improved
in modern SIF.%

SIF showed no significant difference when
compared to cow's milk formula and breast milk with
parameters such as body length, weight and head
circumference.?* However, children with breast milk
have cognitive development that isslightly better than
those with formula milk.*Another study also found no
differences in bone mineralization between breast milk
and SIF with cow's milk formula.?!5*3|t is also stated
that SIF correlation with sexual development, thyroid
disease, immune function, as well as high levels of
aluminum is not a safety issue.?*Current study cannot
prove that SIF cause hypothyroidism in children with
euthyroid conditions, disorders of sexual development
also has not been proven, aluminum levels in infant
formula though high but still within the limits allowed
by Food and Agriculture Organization of the United
Nation (FAO) and World Health Organization (WHO).
U.S. Food and Drug Agency (FDA) also stated that
SIF is safe.Soya infants formula should not be given
to premature infants or infants with impaired renal
function.?2

The correlation between SIF and hypothyroidism
was studied by Messina et al. The study analyzed many
other studies that examined the relationship between
the effects of soy or isoflavones on thyroid function
of healthy subjects. This study found no effect or only
a very limited effect. This study examined 8 studies
with women as sample, 4 studies with men as sample
and 2 studies with both as sample.>* AAP states that in
children with congenital hypothyroidism, they require
levothyroxine dose enhancement due to phytate that
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inhibit the absorption of thyroxine.*>% Nevertheless, in
the case of euthyroid the thyroid hormone deficiency
was not found in subjects who consumed soy.?-%

Sexual development and hormonal disorders
often become safety issues on SIF administration that
cause many studies trying to prove the correlation
between high isoflavone in SIF and its active
metabolite in blood.??? Isofavone is phytoestrogens
that hypothetically may cause disruption of sexual
development and disorders of hormonal development
in infant. Isoflavones are found in the umbilical blood
of infants in a study that proved isoflavones could pass
through the placental barrier. Further study also found
that isoflavone levels in infants who receive soy were
hundreds of times higher than children who did not.
This study also suggested that high levels of soy could
not be linked to whether the activity of the isoflavones
in the body of the infant were also high. This is because
high levels and bioactivity are two different things.5-

Many studies in animals and mice claimed that soy
was significantly proven to affect sexual development
in mice. Study reported that the metabolism of
isoflavones in the blood in the form of genistein,
daidzein and glycitein in animals, especially rodents
were very different compared to metabolism in
humans.®* The active metabolite in humans or non-
conjugated isoflavones in adults and infants is < 1% in a
stable condition and < 2% at peaks.®* This is incontrast
to mice that were proven to be 20-150 higher than that
of human adults and infants. The study concluded that
the metabolism of isoflavones in humans and animals
did not show any correlation and thus, it was concluded
that soy interference with sexual development and
hormonal should not be drawn from the study in
animal especially rodent.5t Although at 2010 one study
reported a possible association between uterine fibroids
and SIF with a risk ratio of 1.25 but when calculated
with a confidence interval, the risk ratio were 0.97-1.61
so the risk ratio was not significant.®?

There were two randomized controlled clinical
studies and one cohort study that examined the
correlations between immune function, the risk of
respiratory infections and gastrointestinal tract to SIF
administration. These studies stated that SIF, breast
milk and cow's milk formula did not differ significantly
with parameter such as B lymphocytes, T lymphocytes,
IgA, 1gG and IgM from poliovirus, diphtheria or
Haemophilus influenzae. Episodes of respiratory tract
infections and acute diarrhea were also similar.%3-%¢ This
study was also supported by the AAP, SIF does not
interfere with oral immunization of polio vaccine.?
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Current study has not or cannot prove SIF associated
immune system disorders in children.??2 Recent years
study found that modern SIF administration was not
significantly different to the other milk with parameter
such as growth, calcium levels, hemoglobin levels and
protein concentration.?-22

EXTENSIVELY HYDROLYZED FORMULA:
INDICATION AND SAFETY ISSUES

Extensively hydrolyzed formula (eHF) is defined as
formula containing peptides with a molecular weight
<3000 Da. There are 2 eHF bases: whey protein and
casein protein. These protein are proved to be safe
and tolerable in 90% of CMPA children with 95%
confidence interval.?*" Studies in 2013 stated that eHF
was beneficial to prevent atopy diseases and CMPA in
children aged 4-6 months who did not get exclusive
breastfeeding.”

Administration of eHF is only slightly better than
partial hydrolyed formula, however no conclusive
result on this matter.? Study by Vandenplas et al found
that eHF meaningfully and significantly reduce the
symptoms of CMPA.%" This study examined eHF in
children suspected with CMPA that test positive or
negative from standardized oral challenge. Symptom
score reduction was found in both groups with the
largest score decline in CMPA confirmed children.®

Hydrolyzed formula are proven to prevent atopy
diseases and CMPA in children,but further studies are
still needed.?***°|t is also shown to reduce symptoms
and the largest score declines is in CMPA confirmed
children.®” This shows that eHF is also a rational
choice for CMPA children.!7?'-2 The cost of eHF is
also an important problem as it is not cost effective
when compared with other formula milk.*"# Cost is
a problem, particularly in developing countries so the
sustainability could not be achieved.

CONCLUSION

The debate about the safety issue on SIF ranging
from levels of aluminium, phytate, corellation of
isoflavone and sexual development disorders, bone
mineralization, immune system, endocrine and
infection. Many studies showing contradictory results
in this regard, but recent studies showed that all of
these were not proven and inconclusive. In regard to
this, the administration of SIF is safe and cost effective
for mature CMPA children if the children cannot
tolerate eHF. However giving therapeutic formula
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without indication cannot be easily justified. In the
end, therapeutic formula feeding in children should
take the tolerance of child, potential allergies and costs
into account.
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