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Introduction: Food protein-induced enterocolitis syndrome (FPIES) is a non- 

IgE-mediated form of food allergy characterized by gastrointestinal 

manifestations following ingestion of the offending food. Most cases are 

identified during the first year of life, most frequently triggered by cow’s milk 

or soy; however, alternative clinical phenotypes beyond this classic 

presentation have also been reported. In this case, we report a patient who 

developed acute FPIES to cow’s milk ingestion following a COVID-19 

infection, despite previous tolerance to cow’s milk. This case raises the 

hypothesis that viral infections such as COVID-19 may act as cofactors or 

unmasking events in the development of FPIES.

Case presentation: We report a 10-month-old boy who experienced recurrent 

episodes of profuse vomiting, followed by persistent diarrhea, beginning at 25 

days of age—just a few days after a COVID-19 viral illness—with subsequent 

resolution upon transition to an amino acid–based formula. An oral food 

challenge (OFC) with cow’s milk triggered repetitive emesis within 2 h of 

ingestion, accompanied by pallor, lethargy, severe diarrhea, and hypotension, 

which required multiple fluid boluses. The patient was admitted to the 

intensive care unit for monitoring of FPIES complicated by fluid-responsive 

hypovolemic shock. Clinical improvement was observed within 24 h of re- 

initiating amino acid–based formula, and the patient was discharged after 

48–72 h with complete resolution of symptoms.

Conclusions: A review of the literature revealed no prior reports of FPIES 

precipitated by viral infections. This case highlights a noteworthy temporal 

association between COVID-19 infection and the subsequent onset of FPIES 

in a patient who had previously tolerated cow’s milk formula. Further studies 

are warranted to explore the possibility of viral infection induced FPIES.
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Introduction

Food protein–induced enterocolitis syndrome (FPIES) is a 

non–IgE-mediated food allergy characterized by delayed onset of 

symptoms. The hallmark manifestation is vomiting occurring 1– 

4 h after ingestion of the offending food. Acute episodes may 

also present with lethargy, pallor, and diarrhea. Diagnosis can 

be challenging, as the delayed onset of the symptoms often 

obscures the association with the triggering food (1).

FPIES typically presents during the first year of life, with the 

most frequently reported triggers in infants being cow’s milk, 

soy, rice, and oat, followed by various fruits, vegetables, and 

eggs. In adults, seafood is the most common eliciting food. 

Symptoms usually appear with the introduction of formula or 

solid foods, predominantly affecting formula-fed infants and 

young children. Fewer than 5% of cases have been described in 

exclusively breastfed infants, as reported by Mehr et al. (2).

FPIES was first described by Powell in 1976 as a delayed-onset 

enterocolitis in two infants who developed recurrent vomiting, 

bloody diarrhea, abdominal distension, septic-like appearance, 

and hypothermia following ingestion of cow’s milk and soy- 

based formulas (1). The diagnosis of FPIES is primarily clinical, 

based on a history of characteristic symptoms and resolution 

upon elimination of the suspected trigger food. Other potential 

causes must be excluded, and oral food challenges (OFCs) 

remain the gold standard for diagnosis, particularly in cases 

with ambiguous clinical histories.

In this case, we report a patient who developed acute FPIES to 

cow’s milk ingestion following a COVID-19 infection, despite 

previous tolerance to cow’s milk. This case highlights the need 

for early recognition and intervention when evaluating patients 

with post-infectious gastrointestinal manifestations.

Case presentation

The patient is a 10-month-old male infant with Down 

syndrome, known to have a small ventricular septal defect 

(VSD) and an atrial septal defect (ASD), neither of which 

required medical intervention. He was born full-term via 

spontaneous vaginal delivery without complications and was 

discharged 2 days later after confirmation of Down syndrome by 

FISH analysis. Since birth, he had been feeding well on a 

combination of breast milk and standard cow’s milk formula 

without complications. He had demonstrated normal growth 

and feeding tolerance without any gastrointestinal symptoms. 

No changes in formula brand, composition, or feeding 

frequency occurred prior to the onset of symptoms.

At 20 days of age, he was admitted with fever, upper 

respiratory tract infection, and diarrhea for evaluation to rule 

out sepsis. A full sepsis workup was performed, revealing 

COVID-19 infection. He was hospitalized for 2 days and 

discharged in stable condition after negative culture results. Four 

days later, he returned with persistent vomiting and worsening 

diarrhea. Examination was unremarkable except for signs of 

moderate-to-severe dehydration. He was admitted to the pediatric 

intensive care unit (PICU) with hypovolemic shock, metabolic 

acidosis, hypoglycemia, and elevated methemoglobin levels. He 

remained hospitalized for 11 days with a working diagnosis of 

viral acute gastroenteritis and possible lactose intolerance. Initial 

management with a lactose-free formula was ineffective, but 

symptoms improved following transition to an amino acid-based 

formula (AAF). He remained on AAF with resolution of 

vomiting and diarrhea, achieving appropriate weight gain and 

normal developmental milestones. At 10 months of age, he was 

referred to the Allergy Clinic for further evaluation.

The initial impression was milk intolerance secondary to viral 

gastroenteritis with suspected lactose intolerance. His history was 

inconclusive for IgE-mediated reactions, and there was no clear 

indication for initiating an amino acid–based formula at that time 

as he was tolerating regular formula prior to COVID-19 with no 

concerns. Given the clinical context, an open oral food challenge 

(OFC) was performed to evaluate for a non–IgE-mediated 

reaction such as FPIES. The patient received 90 mL of cow’s milk 

formula, and after 95 min developed repetitive vomiting (five 

episodes), accompanied by pallor and four episodes of large- 

volume diarrhea. He subsequently developed moderate-to-severe 

dehydration and hypotension, requiring intravenous =uid boluses 

of 60 mL/kg. He was admitted to the PICU for ongoing 

monitoring, hydration, and standby inotropic support.

A baseline CBC was obtained to monitor neutrophil counts. 

Neutrophils increased from 2.4 × 103 /μl at baseline to 8.4 × 103 / 

μl after 8 h, with no significant rise in methemoglobin levels. 

The following day, he was transferred to the ward after 24 h of 

NPO status and was restarted on AAF, resulting in complete 

resolution of vomiting and diarrhea.

A diagnosis of cow’s milk triggered FPIES was confirmed 

through an oral food challenge, with complete clinical 

improvement following elimination of the offending agent. The 

diagnosis of acute FPIES was established based on the 

international consensus criteria described by Nowak-Wegrzyn 

et al. (3). The major criterion—repetitive vomiting occurring 1– 

4 h after ingestion of the suspected food in the absence of IgE- 

mediated symptoms—was fulfilled, as the patient developed 

multiple episodes of vomiting after cow’s milk ingestion without 

urticaria, angioedema, or respiratory distress. Several minor 

criteria were also met, including lethargy, pallor, hypotension 

requiring intravenous =uid boluses, and diarrhea within 24 h of 

ingestion. Complete resolution of symptoms following 

elimination of cow’s milk further confirmed the diagnosis. Stool 

polymerase chain reaction (PCR) testing during both the 

COVID-19 infection and the subsequent FPIES episode was 

negative. The family was advised to continue amino acid–based 

formula and to plan a supervised rechallenge after 1–2 years, as 

the majority of patients outgrow FPIES by this age.

Discussion

Although first described in the 1970s, food protein–induced 

enterocolitis syndrome (FPIES) remains poorly understood and 
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is likely underdiagnosed (4). FPIES is a non–IgE-mediated 

gastrointestinal food hypersensitivity disorder. In response to 

specific food proteins, intestinal lymphocytes release 

in=ammatory cytokines, leading to increased intestinal 

permeability, malabsorption, dysmotility, vomiting, diarrhea, 

abdominal pain, and potential failure to thrive (5). The reported 

incidence of FPIES ranges from 0.015% to 0.7% (6–8).

The disease typically presents in two forms. Almost all patients 

experience vomiting, which is typically projectile and repetitive in 

acute FPIES, and intermittent in chronic FPIES (9). In acute 

FPIES, repetitive vomiting usually occurs within 1–4 h after food 

ingestion, followed by diarrhea within 2–10 h, with a mean onset 

of approximately 5 h (10). Patients with acute FPIES often appear 

severely ill and may exhibit pallor, hypotonia, hypotension or 

shock, and/or hypothermia; however, these symptoms typically 

resolve within hours after feeding. In chronic FPIES, patients may 

present with failure to thrive, poor weight gain, weight loss, 

anemia, hypoproteinemia, and hypoalbuminemia. Symptom 

resolution often requires prolonged food avoidance, ranging from 

days to weeks (11). In a retrospective review of 203 patients with 

FPIES, 180 presented with acute disease, 8 with chronic disease, 

and 15 with both acute and chronic forms (12). FPIES triggered 

by cow’s milk or soy resolves in most patients by approximately 

three years of age, whereas FPIES induced by solid foods often 

follows a more prolonged course (13). Overall, the prognosis of 

FPIES is favorable; a US study reported that 28% of children 

outgrew their FPIES trigger by 2 years, 53% by 3 years, 65% by 4 

years, and 72% by 5 years (14).

FPIES is driven by non-IgE-mediated food hypersensitivity, 

although its precise pathophysiological mechanisms remain 

unclear. It is hypothesized that ingestion of food allergens 

triggers a T cell-mediated local in=ammatory response, resulting 

in increased intestinal permeability and =uid shifts (15). Mass 

cytometry profiling of whole blood in children with FPIES has 

demonstrated activation of both innate immune cells—including 

monocytes, neutrophils, natural killer cells, and eosinophils—as 

well as T lymphocytes following food challenge (16).

Viral infections may complicate diagnosis by mimicking or 

coinciding with FPIES. Infections may also amplify or unmask 

FPIES by altering gut permeability, immune activation, or 

intestinal microbiota. Marzec et al. described a case of an infant 

with concurrent COVID-19 infection and food protein–induced 

allergic proctocolitis (FPIAP) (17). It has been proposed that 

infections may act as a priming factor for the intestinal immune 

system, thereby increasing the likelihood of exaggerated immune 

responses to dietary proteins. To date, there are no published 

reports clearly describing FPIES following or precipitated by a 

viral infection. Viral illnesses, including COVID-19, can cause 

transient intestinal in=ammation, altered epithelial permeability, 

and dysregulated mucosal immunity—all of which may 

theoretically predispose susceptible individuals to abnormal 

immune responses to dietary proteins. In our case, the onset of 

FPIES occurred shortly after a documented COVID-19 infection 

in an infant who had previously tolerated cow’s milk formula. 

Although this temporal association is intriguing, we acknowledge 

that it does not establish a causal relationship. Therefore, rather 

than suggesting that COVID-19 directly triggered FPIES, this case 

may represent an unmasking or cofactor role of viral infection in 

a genetically and immunologically susceptible infant. The initial 

presentation during COVID-19 infection may have mimicked viral 

gastroenteritis; however, the subsequent oral food challenge 

reproduced the classic FPIES phenotype under controlled 

conditions, confirming the diagnosis. This observation raises a 

hypothesis that post-viral immune dysregulation may contribute to 

the initiation of non-IgE-mediated food allergies, warranting 

further investigation in larger studies.

Strengths

The patient’s diagnosis was confirmed through an open oral 

food challenge, which elicited classic FPIES symptoms and 

showed rapid resolution upon elimination of the offending food. 

This case was reported and evaluated by experienced allergists 

with a clear understanding of the disease and its progression.

Limitations

The patient’s young age at initial presentation poses a 

limitation, making it challenging to establish a definitive causal 

relationship between COVID-19 infection and the onset of FPIES.

Conclusion

Current evidence regarding the role of infections in FPIES is 

limited and largely anecdotal. Although infections are not 

established causes, the temporal association observed in this case 

suggests that viral infections may serve as cofactors or immune- 

modulating events in susceptible infants. Further studies are 

warranted to investigate the potential contribution of viral 

infections to the development or exacerbation of FPIES.

Data availability statement

The original contributions presented in the study are included 

in the article/Supplementary Material, further inquiries can be 

directed to the corresponding author.

Ethics statement

The study involving human participants was approved by the 

Institutional Review Board at King Abdullah International 

Medical Research Center (IRB: NRR25/053/9). The study was 

conducted in accordance with local legislation and institutional 

requirements. Written informed consent for participation was 

not required from the participant or his legal guardians/next of 

kin due to the retrospective nature of the study and the use of 

de-identified data.

AlRoqi et al.                                                                                                                                                             10.3389/falgy.2025.1705278 

Frontiers in Allergy 03 frontiersin.org



Author contributions

FA: Conceptualization, Data curation, Methodology, 

Supervision, Validation, Visualization, Writing – original draft, 

Writing – review & editing. MA: Conceptualization, 

Investigation, Methodology, Resources, Writing – original draft, 

Writing – review & editing. AA: Conceptualization, 

Investigation, Methodology, Resources, Writing – original draft, 

Writing – review & editing.

Funding

The author(s) declare that no financial support was received 

for the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the 

absence of any commercial or financial relationships that could 

be construed as a potential con=ict of interest.

Generative AI statement

The author(s) declare that no Generative AI was used in the 

creation of this manuscript.

Any alternative text (alt text) provided alongside figures 

in this article has been generated by Frontiers with the 

support of artificial intelligence and reasonable efforts have 

been made to ensure accuracy, including review by the 

authors wherever possible. If you identify any issues, please 

contact us.

Publisher’s note

All claims expressed in this article are solely those of the 

authors and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 

reviewers. Any product that may be evaluated in this article, or 

claim that may be made by its manufacturer, is not guaranteed 

or endorsed by the publisher.

References

1. Powell GK. Enterocolitis in low-birth-weight infants associated with milk and 
soy protein intolerance. J Pediatr. (1976) 88(5):840–4. doi: 10.1016/s0022-3476(76) 
81128-6

2. Mehr S, Campbell DE. Food protein-induced enterocolitis syndrome: guidelines 
summary and practice recommendations. Med J Aust. (2019) 210(2):94–9. doi: 10. 
5694/mja2.12071

3. Nowak-Węgrzyn A, Chehade M, Groetch ME, Spergel JM, Wood RA, Allen K, 
et al. International consensus guidelines for the diagnosis and management of food 
protein-induced enterocolitis syndrome: executive summary-workgroup report of 
the adverse reactions to foods committee, American academy of allergy, asthma & 
immunology. J Allergy Clin Immunol. (2017) 139(4):1111–1126.e4. doi: 10.1016/j. 
jaci.2016.12.966

4. Mathew M, Leeds S, Nowak-Węgrzyn A. Recent update in food protein-induced 
enterocolitis syndrome: pathophysiology, diagnosis, and management. Allergy 
Asthma Immunol Res. (2022) 14(6):587–603. doi: 10.4168/aair.2022.14.6.587

5. Nowak-Wegrzyn A, Muraro A. Food protein-induced enterocolitis syndrome. 
Curr Opin Allergy Clin Immunol. (2009) 9(4):371–7. doi: 10.1097/ACI. 
0b013e32832d6315

6. Katz Y, Goldberg MR, Rajuan N, Cohen A, Leshno M. The prevalence and 
natural course of food protein-induced enterocolitis syndrome to cow’s milk: a 
large-scale, prospective population-based study. J Allergy Clin Immunol. (2011) 
127(3):647–53.e1-3. doi: 10.1016/j.jaci.2010.12.1105

7. Mehr S, Frith K, Barnes EH, Campbell DE, FPIES Study Group. Food protein- 
induced enterocolitis syndrome in Australia: a population-based study, 2012–2014. 
J Allergy Clin Immunol. (2017) 140(5):1323–30. doi: 10.1016/j.jaci.2017.03.027

8. Alonso SB, Ezquiaga JG, Berzal PT, Tardón SD, San José MM, López PA, et al. 
Food protein-induced enterocolitis syndrome: increased prevalence of this great 
unknown-results of the PREVALE study. J Allergy Clin Immunol. (2019) 
143(1):430–3. doi: 10.1016/j.jaci.2018.08.045

9. Caubet JC, Ford LS, Sickles L, Järvinen KM, Sicherer SH, Sampson HA, et al. 
Clinical features and resolution of food protein-induced enterocolitis syndrome: 

10-year experience. J Allergy Clin Immunol. (2014) 134(2):382–9. doi: 10.1016/j.jaci. 
2014.04.008

10. Powell GK. Milk- and soy-induced enterocolitis of infancy. Clinical features and 
standardization of challenge. J Pediatr. (1978) 93(4):553–60. doi: 10.1016/s0022-3476 
(78)80887-7

11. Sopo SM, Giorgio V, Dello Iacono I, Novembre E, Mori F, Onesimo R. A 
multicentre retrospective study of 66 Italian children with food protein-induced 
enterocolitis syndrome: different management for different phenotypes. Clin Exp 
Allergy. (2012) 42(8):1257–65. doi: 10.1111/j.1365-2222.2012.04027.x

12. Su KW, Patil SU, Stockbridge JL, Martin VM, Virkud YV, Huang JL, et al. Food 
aversion and poor weight gain in food protein-induced enterocolitis syndrome: a 
retrospective study. J Allergy Clin Immunol. (2020) 145(5):1430–1437.e11. Erratum 
in: J Allergy Clin Immunol. 2020 Jul;146(1):228. doi: 10.1016/j.jaci.2020.05.014. 
doi: 10.1016/j.jaci.2020.01.001

13. Lee E, Campbell DE, Barnes EH, Mehr SS. Resolution of acute food protein- 
induced enterocolitis syndrome in children. J Allergy Clin Immunol Pract. (2017) 
5(2):486–488.e1. doi: 10.1016/j.jaip.2016.09.032

14. Wang KY, Lee J, Cianferoni A, Ruffner MA, Dean A, Molleston JM, et al. Food 
protein-induced enterocolitis syndrome food challenges: experience from a large 
referral center. J Allergy Clin Immunol Pract. (2019) 7:444e50. doi: 10.1016/j.jaip. 
2018.09.009

15. Caubet JC, Nowak-Węgrzyn A. Current understanding of the immune 
mechanisms of food protein-induced enterocolitis syndrome. Expert Rev Clin 
Immunol. (2011) 7(3):317–27. doi: 10.1586/eci.11.13

16. Goswami R, Blazquez AB, Kosoy R, Rahman A, Nowak-Węgrzyn A, Berin MC. 
Systemic innate immune activation in food protein-induced enterocolitis syndrome. 
J Allergy Clin Immunol. (2017) 139(6):1885–1896.e9. doi: 10.1016/j.jaci.2016.12.971

17. Marzec A, Jarocka-Cyrta E, Chomanska N, Milewicz-Podgorska E, Ogluszka J. 
Food protein induced allergic proctocolitis with pneumatosis Intestinalis in SARS- 
cov-2 positive infant. Ann Case Report. (2023) 8:1422. doi: 10.29011/2574-7754. 
101422

AlRoqi et al.                                                                                                                                                             10.3389/falgy.2025.1705278 

Frontiers in Allergy 04 frontiersin.org

https://doi.org/10.1016/s0022-3476(76)81128-6
https://doi.org/10.1016/s0022-3476(76)81128-6
https://doi.org/10.5694/mja2.12071
https://doi.org/10.5694/mja2.12071
https://doi.org/10.1016/j.jaci.2016.12.966
https://doi.org/10.1016/j.jaci.2016.12.966
https://doi.org/10.4168/aair.2022.14.6.587
https://doi.org/10.1097/ACI.0b013e32832d6315
https://doi.org/10.1097/ACI.0b013e32832d6315
https://doi.org/10.1016/j.jaci.2010.12.1105
https://doi.org/10.1016/j.jaci.2017.03.027
https://doi.org/10.1016/j.jaci.2018.08.045
https://doi.org/10.1016/j.jaci.2014.04.008
https://doi.org/10.1016/j.jaci.2014.04.008
https://doi.org/10.1016/s0022-3476(78)80887-7
https://doi.org/10.1016/s0022-3476(78)80887-7
https://doi.org/10.1111/j.1365-2222.2012.04027.x
https://doi.org/10.1016/j.jaci.2020.01.001
https://doi.org/10.1016/j.jaip.2016.09.032
https://doi.org/10.1016/j.jaip.2018.09.009
https://doi.org/10.1016/j.jaip.2018.09.009
https://doi.org/10.1586/eci.11.13
https://doi.org/10.1016/j.jaci.2016.12.971
https://doi.org/10.29011/2574-7754.101422
https://doi.org/10.29011/2574-7754.101422

	Food protein-induced enterocolitis syndrome (FPIES) following COVID-19 infection: a case report
	Introduction
	Case presentation
	Discussion
	Strengths
	Limitations
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


