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Abstract

Aim: This study evaluates the sociodemographic, clinical, and anthropometric data of infants diagnosed with Food Protein-Induced Allergic
Proctocolitis (FPIAP), categorized as either exclusively breastfeeding or formula feeding at the onset of symptoms. This division allows us to
compare the effects of different feeding on the development of FPIAP.

Methods: This retrospective, observational, single-center study included infants <36 months diagnosed with FPIAP. Exclusion criteria were
chronic morbidities to ensure a focused study population. Data was collected using the Food Allergy Standard Protocol, meticulously coded,
and stored in a secure database.

Results: Two hundred one were identified with FPIAP, breastfeeding (25%), and cow's milk formula (75%). The age at the onset of symptom:s,
at the first visit, and the diagnosis delay were lower for breastfeeding. for the first symptom, there was a higher proportion of breastfeeding in
<180 days. Conversely, there was a higher proportion of cow's milk formula for children over 180 days. For Age at first visit, there was a higher
proportion of breastfeeding in those <180 days and a higher proportion of cow's milk formula in those >180 days. Blood-streaked stools were
present in 72% (breastfeeding) and 81% (cow's milk formula).

Conclusions: The findings of this study have implications for clinical practice. FPIAP, with its monotonous clinical presentation and lack of
laboratory validity for diagnosis, should be considered in the differential diagnosis of hematochezia. The similarity of FPIAP presentation to
studies in industrialized/Westernized countries is notable. However, the lower prevalence of FPIAP with breastfeeding suggests the need for a
prospective study analyzing perinatal and environmental variables, which could provide valuable insights for future research.
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Introduction

Food allergy (FA) is an adverse health response that occurs
when exposed to specific food proteins [1-3]. Among the
FA-specific subtypes, the recognition of gastrointestinal non-
immunoglobulin e-mediated food allergies (Non-IgE-GIFAs) in
infants is on the rise. These are classified into three different

clinical entities: food protein-induced enterocolitis syndrome
(FPIES), a severe gastrointestinal disorder; food protein-
induced enteropathy (FPE), a condition that affects the small
intestine; and food protein-induced allergic proctocolitis
(FPIAP), an inflammation of the rectum and colon [4-6]. FPIAP
is a primary concern in the pediatric gastroenterology clinic.
Typically, it begins within the first weeks of life, with over 75%
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of cases diagnosed within 2.5 months [7-10]. It presents with
blood-streaked and mucus stools in an otherwise healthy
infant, often recognized as the earliest manifestation of FA in
children.

Indeed, FA has undergone a significant shift over the last two
decades, with a noticeable increase in the number of children
diagnosed, thefrequency of medicalvisits,and healthcare costs.
This shift is concerning, mainly because FA disproportionately
affects children in industrialized countries. According to the
Euro-Prevall data, non-IgE-mediated FA has a prevalence of 1%
in children. Furthermore, the rising allergy rates are beginning
to strain healthcare services in developing countries as they
adopt a more 'Westernized' lifestyle [11,12].

The NIAID-sponsored panel's first recommendation for
managing Non-IgE-GIFAs involves the mother's diet, removing
the offending protein or changing from breastmilk to the
hypoallergenic formula [9,13,14]. This dietary modification
aims to reduce the infant's exposure to the allergenic protein,
thereby alleviating the symptoms. However, this can result
in maternal dietary restrictions or expensive hypoallergenic
infant formulas.

Therefore, clinical food allergy management is not just
about recognizing allergic symptoms, but also about
prompt treatment. It is crucial in the case of FPIAP, where
early intervention can significantly improve outcomes. This
approach is paramount in non-industrialized countries,
where Breastfeeding predominates and early manifestation
occurs, necessitating the modification of the mother's diet.
Accordingly, the primary aim of this study is to provide a
comprehensive understanding of the sociodemographic,
clinical, and anthropometric data of infants diagnosed with
FPIAP. A key aspect of our study design is the division of
infants into two subgroups: Those who were exclusively
breastfed and those who were formula-fed at the onset
of symptoms. This division allows us to compare different
feeding methods on the development and severity of FPIAP,
a key area of interest for pediatric gastroenterologists and
healthcare professionals.

Methods
Study design, setting, and selection of participants

The study was a retrospective, observational, single-center
study that included consecutive cases of infants/pre-schoolers
referred from the Brazilian Public Health System (SUS) for initial
evaluation of FA, attended at a Pediatric Gastroenterology
Outpatient Clinic between January 2012 and December 2021.
The available infrastructure includes an outpatient clinic with
weekly practice, care standardization, and regular clinical
follow-up. Inclusion criteria: aged <36 months with a diagnosis

of FA. Exclusion criteria include chronic co-morbidities, such
as genetic, neurological, cardiological, endocrinological,
and nephrological diseases, as well as undefined diagnoses
of FA. Clinical Research Ethics Committees (protocol CAAE:
73269323.8.0000.5411) approved the study.

Data collection

Data were collected, coded in a pre-designed Food
Allergy Standard Protocol, and stored in a database of Excel
spreadsheets (Microsoft, Redmond, Washington). Specifically,
the authors extracted data stored by children diagnosed with
FPIAP for the current study. Parents/caregivers answered all the
questions during the first clinic visit. The initial questionnaire
takes information about the sociodemographics (age, sex,
position of the child in the family; parents’ age and education;
caregiver's marital status, birth conditions, number of rooms,
people and children in the household, and history of allergy in
the family), clinical features, and laboratory variables (blood
cell count, C-reactive protein (CRP), serum immunoglobulins,
urinalysis, stool for ova & parasites). Additional tests were
completed at the researcher's discretion. Feeding subgroups
were: exclusive breastfeeding and cow's milk-based formula
practices (only formula or mixed feeding) during the onset of
symptoms. According to World Health Organization guidelines,
experienced pediatric nurses obtained anthropometric data
[15].

Diagnosis of FPIAP of Infants stored In an excel
spreadsheet

Patients' final diagnoses of FPIAP are determined after
four months of follow-up by two experienced pediatric
gastroenterologists (MAC, NCM) based on a combination
of the following conditions: 1) clinical features of a history
of reproducible signs/symptoms on repeated exposure, 2)
allergen elimination from infant's diet or mother's diet in
breastfeeding with no symptoms elicited within 2-4 weeks,
according to [3,16,17], 3) an open oral challenge (OFC) with
direct observation of at least four hours, performed in the
hospital under medical supervision, and after the elimination
was performed at home [18], 4) negative serum food-specific
IgE antibody levels for cow's milk, soy, egg, and other food
antigens according to a specific indication of each case, 5)
negative skin prick test using commercial food extract if
a wheal diameter of 3 mm seen at 15 min in the presence
of a 3 mm wheal to histamine, 6) laboratory data, and 7)
Exclusion of possible causes of rectal bleeding, such as anal
fissure, necrotizing enterocolitis, intussusception, infectious
colitis (parasitic, bacterial, or viral), Meckel's diverticulum,
coagulopathy, necrotizing enterocolitis, and very early onset
inflammatory bowel disease. Colonoscopy and biopsy are
generally not performed [19].
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Statistical analysis

The study's findings were rigorously analyzed using statistical
methods. Sociodemographic, clinical, and laboratory
data were analyzed with GraphPad Prism version 8.4.0 for
Windows (GraphPad Software, San Diego, California, USA,
www.graphpad.com). Normality data was assessed using
the Kolmogorov-Smirnov test to determine the differences
between parametric and non-parametric tests. Categorical
variables were expressed as numbers and percentages (%)
and examined with Fisher's exact test. Continuous variables
were expressed as median (25™-75" percentile), and the
Mann-Whitney test made comparisons between groups. All
tests were two-sided, and p<0.05 was statistically significant.

Results

The Excel spreadsheet database was meticulously filled with
629 children who had confirmed diagnoses of FA during the
evaluated period. In this groundbreaking study, based on the
combination criteria described in Methods, 201 (32%) were
identified with the diagnosis of FPIAP, and data were extracted

for analysis. Of this group, 50 patients were breastfeeding, and
151 used cow's milk-based formula. All data analyzed were
from the first visit, providing an understanding of the initial
stages of FPIAP. The comprehensive understanding of the
disease's early progression enlightens us about the potential
factors influencing its onset and development.

Table 1 displays the baseline characteristics of feeding
children with FPIAP. More children were fed cow's milk-based
formula (75%). When comparing the two types of feeding, the
age at the onset of symptoms (p=0.002), age at the first visit
(p=0.0008), and the diagnosis delay (p=0.02) were lower for
breastfeeding. In addition, Figure 1 evaluates three distinct
children age groups: younger than 180 days (<180d), older
than 180 days (>180d), and older than 360 days (>360d).
For the age at the onset of symptoms, there was a higher
proportion of breastfeeding in children <180d (p=0.006), and
a higher proportion of formula feeding in >180d (p=0.02).
Similarly, for age at the first visit, the proportion was higher in
children < 180 days on breastfeeding (p=0.001), and higher for
formula feeding in > 180 days (p=0.005). There is no difference
in the diagnosis delay for breastfeeding and formula feeding.

Table 1. Baseline characteristics according to feeding of children with Food Protein-Induced Allergic Proctocolitis.

Breastfeeding Formula p<

(n=50) (n=151)

Median (IQR)

Number of children, no. (% of total) 50 (25) 151 (75)
Sex: Female, no. (%) 19 (38) 60 (40) ns*
Onset age of Formula, days - 60 (15-120) na
Age at symptom onset, days 45 (30-90) 60 (30-150) 0.002t
Age at first visit, days 120 (60-236) 218 (120-390) 0.0008t
Diagnosis delay, days 40 (15-210) 90 (30-270) 0.02t
Delivery: cesarean section, no. (%) 21(42) 68 (45) ns*
First child, no. (%) 20 (40) 55 (36) ns*
Number of siblings 2(1-2) 2(1-2.5) ns*
Age of mothers, years 26 (22-31) 26 (21-30) ns*
Age of fathers, years 33 (26-36) 29 (23-33) 0.02+
Number of people at home 4 (4-5) 5 (4-6) ns*
Number of children at home 2(1-3) 2(1-3) ns*
Reported family history of allergy
Gastrointestinal, no. (%) 02 (6.5) 05 (05) ns*
Respiratory, no. (%) 09 (29) 31(31) ns*
Dermatologic, no. (%) 00 (00) 03 (03) na
*Fisher Exact Test, tMann-Whitney U test, IQR: Interquartile Range; ns: not significant; na: not analysed
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Figure 1. Comparisons of first symptoms, age at first visit, and delay in diagnosis between subgroups breastfeeding and formula, according
three age groups.

diarrhea were higher in breastfeeding (p<0.01). Eczema was
slightly associated with FPIAP. Table 4 does not demonstrate
statistically significant differences for all laboratory analyses
between the feeding subgroups, providing reassurance about
the robustness of our conclusions.

Table 2 shows that the children presented with good health
with no difference in weight, except for high length for formula
feed at the first visit. Table 3 shows that blood-streaked stools
were present in 72% of children under breastfeeding and 81%
of children under formula, respectively. Loose stools/mild

Table 2. Anthropometric characteristics according to feeding of children with food protein-induced allergic proctocolitis.

Breastfeeding Formula p<

(n=50) (n=151)

Median (IQR)
Birth weight (grams) 3050 (2770-3270) 3218 (2870-3600) ns
Birth weight, <2,500 grams no. (%) 01 (02) 03 (02) ns
Birth Length (cm) 48 (47-49) 48.5 (47-50) ns
Weight at first visit (grams) 6170 (4650-8220) 7240 (5345-9400) ns
Length at first visit (cm) 61 (56-67) 67 (59-75) 0.011
Good health during the first visit, no. (%) 50 (100) 151 (100) na
tMann-Whitney U test, IQR: Interquartile Range; ns: not significant; na: not analysed
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Table 3. Signs and symptoms according to the feeding of children with Food Protein Induced Allergic Proctocolitis.

Breastfeeding Formula
(n=50) (n=151)
no. (%)

Blood-streaked stools 36 (72) 123 (81)
Loose stools/mild diarrhea* 10 (20) 10 (6.6)
Cry during defecation 03 (06) 09 (5.9)
Hard stools 01 (02) 09 (06)
Vomiting 06(12) 17 (11.2)
Poor weight gain 01 (02) 02(1.3)
Cry during feedings 03 (06) 07 (4.6)
Food refusal 00 04 (2.6)
Rhinitis 00 02(1.3)
Cough 00 08 (5.2)
Wheezing 03 (06) 05(3.3)
Urticaria 01(02) 06 (3.9)
Morbilliform erythema 00 02(1.3)
Eczema 02 (04) 11(7.2)
Recurrent infections 00 03(1.9)

*p<0.01 using Fisher Exact Test.

Table 4. Laboratory data according to the feeding of children with food protein-induced allergic proctocolitis.

Breastfeeding Formula
(n=50) (n=151)
Median (IQR)
Hemoglobin level (g/dL)* 11.3(10.3-12) 11.3(10.3-12)
Hemoglobin level (g/dL <10.9), no. (%)* 07 (14) 21(14)
Hemoglobin level (g/dL <9.9), no. (%)* 05 (10) 21(14)
MCV (Mean Corpuscular Volume), fL* 81 (73-85) 78 (74-86)
RDW (Red Cell Distribution Width, % )* 14 (12-15) 14 (12-15)

Leukocytes, no./mm?

9900 (7,800-12,200)

9400 (7700-11,900)

Eosinophils, no./mm3

263 (162-547)

280 (137-460)

Eosinophils (>500/mm?), (%) 243 17.6

Severe Eosinophilia (>1000/mm?), (%) 2.7 44

Total Immunoglobulin E, IU/L 7.7 (4.3-69.2) 25 (25-43)
Total Immunoglobulin A, IU/L 29 (24-49) 13.6 (4.3-39)

There are no statistically significant results for all analysis using Fisher Exact Test, and Mann-Whitney U test. * evaluated according "WHO,
UNICEF, UNU. Iron deficiency anemia: assessment, prevention and control, a guide for programme managers. Geneva, World Health
Organization, 2001" Available at https://www.who.int/publications/m/item/iron-children-6to23--archived-iron-deficiency-anaemia-
assessment-prevention-and-control
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Discussion

Unlike most publications that focus on clinical manifestations
of FPIAP in industrialized countries, our study takes a unique
approach. We evaluated FPIAP in a diverse environment,
specifically comparing breastfeeding and cow's milk-based
formula feeding in children at the onset of symptoms. Our
retrospective analysis of 629 children diagnosed with FA
identified 201 children (32%) with FPIAP, 50 patients (25%)
who were breastfeeding, and 151 children (75%) who were
on cow's milk-based formula. The early onset age of formula
(median=60 days) could elucidate the lower prevalence
of FPIAP in breastfeeding infants. In an extensive study
conducted in an industrialized country, FPIAP was diagnosed
in 17% (153 of 903) of cases [9], which contrasts with our
findings. The main results were: for both age at the onset of
symptoms and age at first visit, there was a higher proportion
of breastfeeding in those <180 days and a higher proportion
of cow's milk-based formula in those >180 days. The diagnosis
delay was lower for breastfeeding. No difference was found for
first symptoms after 360 days. These results are comparable
with the classic publication that defined ages between 2 and
8 weeks in breastfed infants.

The diagnostic workup in a child with FA is comprehensive.
It includes a detailed clinical history focused on food intake,
symptom-inducing factors, the time gap from food ingestion
to symptom onset, reproducibility, an apparent response to
an elimination diet, and the exclusion of other medical causes.
Although hundreds of foods can provoke a reaction, a few
foods are specifically responsible for FA in FPIAP children:
cow's milk, hen's egg, and soy. Several procedures could be
adopted in children with gastrointestinal symptoms possibly
related to FPIAP, including invasive (endoscopy with histologic
evaluation) and non-invasive diagnostic tools.

In the current study, the diagnosis of FPIAP was defined
when these criteria were satisfied.

1) Small and bright red blood-streaked stools (breasfeeding
=72%, and formula =81%). In developed countries, blood-
streaked stools are common in exclusively breastfed
infants with favorable weight gain [20]. Observe a
fundamental aspect of average weight at birth and first
visit, and a small number of birth weights, <2,500 grams,
in both subgroups of feeding. These findings reinforce
the similarity of the characteristics of children with FPIAP
compared to studies in industrialized countries [21]. FPIAP
was first defined in 1982 by Lake et al. in six breastfed
infants [22] and usually starts during the first months of
life in healthy infants.

Nevertheless, they have visible streaks of blood or
blood mixed with mucus in the stools [7]. Most infants
are breastfed and become sensitized due to maternally

ingested proteins-commonly cow's milk protein-excreted
in breast milk. Previous publications demonstrated that
symptoms appeared during breastfeeding in 53%-60% of
the patients. Conversely, in the present study, only 25%
of the infants started the symptoms during breastfeeding.

2) Loose stools/mild diarrhea with mucus in a relatively
healthy neonate or infant (100% with good health
during the first visit). Some infants have increased bowel
movements simulating diarrhea, which was present in
a higher proportion in breastfed Infants than in those
fed cow's milk-based formula (p<0.01). Therefore, these
findings are comparable to those of developed countries
[9].

3) The present study evaluates any conditions that may
cause blood in the stools. Infectious diarrhea, anal fissure,
coagulation defects, vitamin K deficiency, intussusception,
necrotizing enterocolitis, pseudomembranous colitis,
inflammatory bowel diseases, failure to gain weight,
weight loss, Hirschsprung disease, and other surgical
abdominal conditions have been systematically
investigated and ruled out [19,23]. Rectal bleeding is not
a rare problem in healthy infants, and FPIAP is one of the
most frequent causes of rectal bleeding and is broadly
regarded as the most common type of colitis in infancy.
The estimated prevalence ranges from 18% to 64% of
infants with rectal bleeding [24-28]. Within the patient
population referred to our unit for persistent or recurrent
rectal bleeding, FPIAP represented 201/629 (32%)infants
with confirmed diagnoses during the period evaluated.
Cow's milk and soy are the most common triggers through
breast milk or infant formula.

The disappearance of rectal blood after changing diet and
the recurrence of rectal bleeding after the administration of
offending food are crucial criteria. Indeed, the elimination
diet is the cornerstone of treating FPIAP. Gross rectal bleeding
should resolve within 72-96 hours. The oral food challenge
(OFQ) is crucial in diagnosing FPIAP. However, considering
that it is a non-IgE-mediated form, the observation time
for this form is longer than that of the IgE-mediated forms.
In breastfeeding mothers, cow's milk, eggs, and soybeans
were removed from the maternal diet. Once rectal bleeding
disappeared, allergens were reintroduced sequentially to the
diet. In formula-feeding infants, an amino acid-based formula
must be offered.

The laboratory investigation resulted in a small contribution
to the diagnosis of FPIAP. Haemoglobin levels <10.9 g/dL are
present in 14% of infants, whether breastfeeding or on cow's
milk-based formula. Peripheral eosinophilia (>500/mm?3) was
present in 24.3% of breastfeeding and 17.6% of cow's milk-
based formula. No infants have thrombocytosis, which may be
an additional feature of this immuno-inflammatory condition
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[29]. All patients had ESR and/or CRP and immunoglobulins,
which gave entirely expected results. The biochemical
parameters were all within the normal range. A few stool
cultures for enteric pathogens and stool examination for ova
and parasites also tested negative in patients. Experience in
performing the diagnosis demonstrated that standard or
negative exams provide valuable information for this diagnosis
[7,30,31]. The role of healthcare professionals in interpreting
these results and making informed decisions is crucial in the
diagnosis and management of FPIAP.

Prick tests and RAST were standard for common food
proteins (cow's milk, soy, egg, and other proteins according
to each patient's suspicion). The tests were negative. Some
authors' allergy testing is usually negative and insufficient
for investigating non-IgE-GI-FA [32-34]. This study did not
conduct atopy patch tests, which can explore cell-mediated
reactions.

The operationalization of these steps and the monotony
of the FPIAP presentation throughout the study period
allowed for accurate diagnosis. Thus, by standardizing the
search for the differential diagnosis, we will probably avoid
overdiagnosis and unnecessary elimination diets [35]. The
current study defined a correct diagnosis of FPIAP according
to the European Academy of Allergy and Clinical Immunology
food allergy [8,36-38] and the Guidelines for the Diagnosis
and Management of Food Allergy [13]. These guidelines
recommend using clinical history, prick tests, specific serum
IgE testing, elimination diets, resolution of symptoms when
the causative food is eliminated, and recurrence of symptoms
for diagnosis. Remarkably, FPIAP mainly presented as an
isolated disorder. In Table 3, vomiting, poor weight gain, food
refusal, and respiratory and dermatological symptoms are of
low prevalence.

There are limitations to this study. First, the single-center
recruitment limits generalizability. Second, the infants were
not evaluated with a Patch test. Thirdly, OFC was executed
through the maternal rather than the infant diet. Strengths of
this study are: First, the diagnosis of FPIAP was made according
to international guidelines, which may lead to a significant
reduction in overdiagnosis. Secondly, the patient's follow-up
allowed a safe diagnosis. Thirdly, the study in a developing
country allows a comparison with classical publications on
FPIAP.

Conclusion

In conclusion, during the ten-year evaluation period, one-
third of the children were identified with FPIAP, a benign
disease with a clinical presentation that is often monotonous
at the first visit. Most breastfeeding children had the onset
of symptoms and the first visit before six months of life. The
current guidelines allow an adequate and safe approach

to the diagnosis. There is no evidence that a laboratory
evaluation shows clinical validity for diagnosing FPIAP. FPIAP
should always be considered in the differential diagnosis of
hematochezia, particularly in exclusively breastfed infants.
The current study established that the clinical presentation
of FPIAP is very similar to data published in industrialized/
Westernized countries. Compared to the literature, the
lower prevalence of FPIAP with breastfeeding warrants a
prospective study that analyzes a larger number of perinatal
and environmental variables.
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