
El‑Asheer et al. 
Egyptian Pediatric Association Gazette           (2022) 70:34  
https://doi.org/10.1186/s43054‑022‑00128‑9

RESEARCH

Frequency of gastrointestinal manifestations 
among infants with cow’s milk protein allergy, 
Egypt
Osama M. El‑Asheer1*  , Amira F. El‑Gazzar2, Caroline M. Zakaria1, Farouk A. Hassanein1 and Khalil A. Mohamed3 

Abstract 

Background: Cow’s milk is known to be the most frequent food allergen in infants in the first years of life. Eliminating 
cow milk protein from diets and reintroducing it with a challenge test are the main methods for sure diagnosis. Cow’s 
Milk‑related Symptom Score (CoMiSS) has been developed for primary health care providers to improve their knowl‑
edge about CMPA.

Objective: This study was conducted to prescribe clinical presentation of cow’s milk allergy among infants.

Methods: A cross‑sectional study was conducted at Gastroenterology and Nutrition Unit, University Children Hospi‑
tal, from the 1st of January 2020 to the 31st of December 2020. Forty infants, complaining of recurrent or persistent 
gastrointestinal manifestations, were included in our study (28 males and 12 females). Those infants were subjected to 
detailed medical and social patient history, comprehensive physical exam, and CoMiSS scoring as an awareness tool 
to suspect underlying cow milk allergy. Infants with a CoMiSS of more than 12 points and positive elimination rechal‑
lenge test were regarded as eligible to be part of our study.

Results: This study showed that the most frequently occurring gastrointestinal manifestations associated with CMPA 
were regurgitation (92%), diarrhea (80%), colic (75%), vomiting (67.5%), and lastly constipation which represents only 
(5%).

Conclusion: Regurgitation and diarrhea are the commonest presentations for infants proved to have cow milk 
allergy with CoMiSS score and elimination rechallenge test, where constipation is the least common presentation for 
those infants.
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Background
Cow’s milk protein (CMP) is the leading cause of food 
allergy in children younger than 3 years [1, 2]. According 
to a recent meta-analysis, the prevalence of cow’s milk 
protein allergy (CMPA) was 6% throughout life. Addi-
tionally, the rate of CMPA prevalence defined by the Cow 
milk protein reintroduction challenge was 0.6% [3]. Ear-
lier reports estimated an incidence of 2–3% in the infancy 

period [4]. An Egyptian study was conducted in Damietta 
Governorate, and it showed that the frequency of CMPA 
in the first 2 years of life was 3.4%, as confirmed by the 
positive food elimination and oral food challenge (OFC) 
tests [5].

Infants with CMPA may experience a range of symp-
toms from mild to severe when exposed to CMP. The IgE-
mediated immune system is more likely to be involved in 
immediate (early) reactions than delayed (late), which 
might take up to 48 h or even a week to develop after the 
allergen consumption. The latter could possibly involve 
immune systems that are not IgE-mediated. The same 
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patient may experience both immediate and delayed 
reactions to the same allergen. Infants may experience 
a range of symptoms from mild to severe when exposed 
to CMPA. The IgE-mediated immune system is more 
likely to be involved in immediate (early) reactions than 
delayed (late), which might take up to 48 h or even a week 
to develop after the allergen consumption. The latter may 
also involve non-IgE-mediated immune mechanisms [6].

An OFC is followed by an elimination diet that lasts 
for 2 to 4 weeks in the standard diagnostic procedure 
for CMPA. In actual clinical practice, open challenges 
are typically seen as sufficient, particularly in infants and 
young children, even though the double-blind, placebo-
controlled food challenge is the gold standard for the 
identification of a food allergy [7].

A tool called the “Cow’s Milk-related Symptom Score” 
has been developed to help primary healthcare provid-
ers identify cow’s milk-related symptoms in infants and 
young children since there are no other reliable diag-
nostic tests besides a food challenge with CM protein 
in infants doubtful of suffering from CMPA. It might 
improve one’s capacity to identify symptoms connected 
to sensitivity to the protein in cow milk. This tool will 
support good decision-making and effective manage-
ment. It would be preferred by the parents because it will 
avoid both overdiagnosis and underdiagnosis and will 
also limit the infant’s suffering and parental disquiet. A 
too-late diagnosis of CMPA has an undesirable effect on 
the physical development of children [8, 9].

The Cow’s Milk-related Symptom Score (CoMiSS) 
measures a variety of symptoms, including general, der-
matological, gastrointestinal, and respiratory aspects. It 
can also be adapted to assess and quantify the response 
of symptoms during therapeutic therapies. The CoMiSS 
instrument scores range from 0 to 33. CoMiSS cutoff 
(≥12) provides high sensitivity around 80–90% and 
moderate specificity in the range of 60–70% with AUC 
>0.75 to pick up the diagnosis of cow milk protein 
allergy [10, 11].

The CoMiSS score has shown to be a reliable instru-
ment for raising primary healthcare providers’ awareness 
of more symptoms that could be caused by cow’s milk. 
The results do indicate that a CoMiSS of greater than 12 
would be a reasonable cut-off point to identify infants 
who are exhibiting symptoms associated to cow’s milk. 
The drop in score to 6 or below was also connected to the 
response to a diet devoid of cow’s milk. The findings of 
the meta-analysis supported the hypothesis that CoMiSS 
may be a very sensitive and specific awareness tool for 
healthcare professionals to recognize infants who may 
be exhibiting symptoms associated with cow’s milk. The 
utility of the score as a diagnostic tool still requires con-
firmation through a validation study [10, 12].

Methods
This study is a cross-sectional study conducted at Uni-
versity Children’s Hospital, from January 1, 2020, to 
December 31, 2020. Forty infants less than 1 year of age 
were included in our study (28 males and 12 females) 
who presented to the gastroenterology and nutrition 
unit complaining of recurrent or persistent gastrointes-
tinal symptoms.

This study is approved by the ethical review board 
of the faculty of medicine (IRB no: 17100593). Infants 
who met the selection criteria of the study were invited 
to participate. Parental consent from the caregiver of 
every infant that participates in this research was taken.

All the infants that participated were subjected to the 
following:

1. A detailed history that includes detailed nutri-
tional history, family history of allergic diseases, and 
detailed analysis of gastrointestinal complaints

2. A thorough clinical examination.
3. CoMiSS scoring, with the use of Bristol stool chart 

showing the seven categories of stool [10]. Infants 
with a CoMiSS of more than 12 points were included 
in our study.

4. A food challenge test was done for suspected cases. 
An elimination diet was implemented for those 
infants for 4 weeks; then, after a symptomatic 
improvement, these infants undergo an OFC to con-
firm the diagnosis.

Statistical analysis
The data were analyzed using Statistical Package for the 
Social Sciences (SPSS) software program (version 26).

• The qualitative variables are recorded as frequen-
cies and percentages that are compared via the chi-
square test.

• The quantitative measure is displayed in the form 
of the mean value ± standard deviation (SD) and is 
compared via Student’s t test. A P value of less than 
0.05 will be treated as statistically significant.

Results
There was a highly significant difference between infant 
sociodemographic characteristics. As regards the age 
at presentation, most of our studied infants started 
to complain and presented before 6 months of age (P 
= 0.0077 and <0.0001, respectively). The male gender 
was significantly higher than the female (P = 0.0004). 
Moreover, CMPA was more prevalent among infants 
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with positive consanguinity (P = 0.0019). Thirty-three 
(82.5%) infants with a family history of allergic diseases 
have CMPA (P < 0.0001), as shown in Table 1.

Table  2 and Fig.  1 show that the most frequently 
reported GI manifestations are regurgitation (92%), fol-
lowed by diarrhea (80%), colic (75%), vomiting (67.5%), 
and the least common presentation was constipation 
(5%).

Table 3 shows that the type of feeding was significantly 
associated with the presence of CMPA. 67.5% of the stud-
ied cases were artificially fed infants, and 12.5% were 
breastfed infants (P < 0.0001). Twenty percent of infants 
were mixed-fed infants (P = 0.028).

Although only 20 infants had started complementary 
feeding, CMPA was observed in infants who began com-
plementary food after 6 months more than those who 
began before 6 months (60 vs 40%, P= 0.076).

Discussion
Cow milk protein allergy is considered to be the most 
common type of food allergy in infancy and childhood. 
The challenging point is the absence of a specific test 
for an accurate diagnosis of CMPA. OFC, with the 
elimination of cow milk protein for 4 weeks and then 
reintroduction with meticulous observation for reso-
lution of symptoms after elimination and recurrence 
after reintroduction is still the gold standard test for 
diagnosis of CMPA. Our study showed that sociode-
mographic characteristics were significantly associated 
with CMPA. The male gender was more affected by 
CMPA than females. This agreed with Selbuz et al. who 
reported a significant male predominance in the CMPA 
among the male group. This can probably be explained 

Table 1 Sociodemographic data and family history of atopy of 
the studied cases

≥12 (n = 40) P value

No. %

Sex
 Male 28 70.0 0.0004**
 Female 12 30.0

Age groups at presentation
 Less than 6 months 26 65.0 0.0077**
 Equal or more than 6 months 14 35.0

Age of onset
 Less than 6 months 36 90.0 <0.0001**
 Equal or more than 6 months 4 10.0

Consanguinity
 Positive 27 67.5 0.0019*
 Negative 12 32.5

Family history
 Positive 33 82.5 <0.0001**
 Negative 7 17.5

Table 2 GI manifestations of the studied cases

(n = 40)

No. %

Diarrhea 32 80.0

Vomiting 27 67.5

Regurge 37 92.5

Constipation 2 5.0

Colic 30 75.0

Fig. 1 Frequency of GI manifestations of infants with CMPA
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by a genetic predisposition. An X-linked recessive trait 
associated with the allergic disease would be more 
likely to be unmasked in males (XY) and could explain 
why food allergies in males are more common at a very 
young age [13].

Regarding the age of presentation, this study showed 
that CMPA was more common in infants less than 6 
months of age. Infants usually presented with CMPA 
during the first few months of life. CMPA most proba-
bly occurs at the time of addition of feeding (whatever 
its type) and decreases up to 1 year of age. Breastfed 
infants are more liable to food protein-induced aller-
gic proctocolitis [14], whereas food protein-induced 
enterocolitis syndrome commonly occurs with artifi-
cial feeding [15].

Moreover, consanguinity and positive family his-
tory of allergic diseases play a crucial role. Our study 
showed that the incidence of CMPA was higher in 
infants with positive consanguinity and positive fam-
ily history of allergic diseases. This finding agreed 
with various studies that found that a family history 
of atopy was significant in cases with CMPA, and the 
risk of atopy increases if a parent or sibling has an 
atopic disease. Furthermore, if both parents are atopic, 
the risk is even higher [16, 17]. As we have discussed 
before, allergy is an X-linked recessive trait, so CMPA 
was more prevalent among our studied infants with 
positive consanguinity and family history of allergic 
diseases. This is specifically important in countries 
such as Egypt, where parental consanguinity is com-
mon. A recent study conducted in South Sinai (Egypt) 
showed that 21 to 33% of the married couples were 
relatives and rural settings showed higher rates than 
urban settings [18].

Regarding the frequency of GI manifestations, the 
most frequent was regurgitation, then comes diar-
rhea, colic, vomiting, and least common presenta-
tion was constipation. Our study came in line with 
Dominguez-Ortega et  al. who demonstrated that the 

majority of affected children with CMPA had other 
symptoms involving one or more organ systems, usu-
ally the gastrointestinal tract and/or skin [10]. Mak-
soud et al. reported that infants with suspected CMPA 
usually present with GI manifestations [12]. Addition-
ally, Selbuz et al. reported a significant difference in the 
clinical presentation between infants with CMPA(+) 
and (−), with 60.4% of CMPA(+) infants reporting 
more than 5 episodes of regurgitation per day, which 
suggests that the severity of regurgitation may be a fac-
tor in determining whether to test the infant for CMPA 
[13]. ESPGHAN GI Committee practical guidelines 
stated that dysphagia, frequent regurgitation, colic, 
abdominal pain, vomiting, anorexia, refusal of food, 
diarrhea (with or without malabsorption or protein loss 
due to enteropathy), and constipation with or without 
perianal rash are common but nonspecific GI signs of 
CMPA in infants and toddlers [9].

Breastfeeding remains to prove that it is the best type 
of infant feeding, its protective effect against CMPA was 
pronounced in our study, where infants who were artifi-
cially fed exceeded infants who were breastfed. Jakaitis & 
Denning also stated that infants who were fed breast milk 
were found to have a reduced incidence of allergic disease 
[14]. The short-chain fatty acid produced by the degrada-
tion of breast milk oligosaccharides by colonizing bacte-
ria, which has a function in strengthening tight-junctions 
integrity, can be used to explain this protective action of 
breast milk against infectious diseases and atopic disor-
ders [15, 16].

Meanwhile, exclusive breastfeeding was shown to be 
protective against CMPA. Our study clearly showed 
a clear difference between the time of introduction 
of complementary food and the occurrence of CMPA 
that was statistically significant. The protective effect 
of exclusive breastfeeding was highlighted in previous 
studies who also reported that the risk of Allergy to 
cow milk protein was reduced in exclusively breastfed 
infants [12, 17]. CMPA was observed in infants who 
began complementary food after 6 months of age in our 
studied cases. According to Du Toit et  al. 2015 study 
“the Learning Early About Peanut study (LEAP)” and 
the Enquiring About Tolerance study results, we found 
an agreement with our findings [18–20]. The introduc-
tion of complementary foods between the ages of 4 
and 6 months is the best time to reduce the incidence 
of allergy, as advised by the majority of international 
guidelines, including The American and European 
allergy expert committee guidelines, as both have sug-
gested that early complementary food introduction may 
be protective against allergy [21, 22].

This study was conducted in one of the largest univer-
sity hospitals in Upper Egypt, and during recruitment of 

Table 3 Nutritional history of the studied cases

Nutritional history (n = 40) P value
No. %

Artificial feeding 27 67.5 <0.0001**
Breastfeeding 5 12.5

Mixed breastfeeding 
and artificial feeding

8 20.0 0.028*

Onset of complemen-
tary feeding (n = 20)

≥12 (n = 20) P value
No. %

Before 6 months 8 40 0.076*
After 6 months 12 60
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our cases, we notice the marked extremes in the diagnosis 
of CMPA with clearly obvious over and under-diagnosis. 
Many cases were misdiagnosed to have CMPA based on 
clinical criteria of persistent or recurrent GI manifesta-
tions and sometimes depending on some investigations, 
that proved to be irrelevant in the diagnosis of CMPA, 
like the occult blood in stool, fecal calprotectin level in 
the stool, skin prick test, or serum IgE food panel. On 
other hand, many of our cases proved to have CMPA by 
OFC test were misdiagnosed as lactose intolerance, per-
sistent gastroenteritis, dysentery, pyloric stenosis, GERD, 
functional constipation, or anal fissure. A high index of 
suspicion, proper application of CoMiSS, and OFC are 
the cornerstones for early diagnosis and management of 
CMPA.

Conclusion
The diagnosis of CMPA should be considered in infants 
with persistent or recurrent GI manifestations. Regur-
gitation and diarrhea are the commonest presentations 
for infants proved to have cow milk allergy with CoMiSS 
score and OFC test, where constipation is the least com-
mon presentation for those infants.
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