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ABSTRACT

Purpose: Cow’s milk protein allergy (CMPA) is a common condition in infants, but little is 
known about healthcare providers’ clinical experience treating infants with CMPA. To address 
this gap, we analyzed prospectively collected data from healthcare providers (HCPs) who 
treated infants under six months old with suspected CMPA using hypoallergenic formulas. 
The study focused on a commercial extensively hydrolyzed formula containing Lactobacillus 
rhamnosus GG (ATCC53103) (eHF-LGG) or a commercial amino acid formula (AAF).
Methods: In this secondary analysis of prospectively collected survey data, 52 HCPs treated 
329 infants under six months old with suspected CMPA using hypoallergenic formulas. A 
series of two de-identified surveys per patient were collected by HCPs to assess short-term 
symptom relief in the patients and HCP’s satisfaction with the management strategies. The 
initial survey was completed at the initiation of treatment of CMPA, and the second survey 
was completed at a follow-up visit.
Results: The majority of HCPs (87%) in the study were general pediatricians, and most saw 
2 to 10 CMPA patients weekly. Results showed that clinicians reported satisfaction with 
treatment in 95% of patients in the EHF cohort and 97% of patients in the AAF cohort and 
achieved expected clinical results in 93% and 97% of patients using eHF and AAF, respectively. 
Furthermore, few patients were switched from the hypoallergenic formula once initiated.
Conclusion: The study provides new insights into HCP perspectives on treating infants with 
CMPA and supports using hypoallergenic formulas to manage this condition. However, 
additional prospective controlled studies are needed to confirm these initial findings.
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INTRODUCTION

Cow’s milk protein allergy (CMPA) is a common food allergy in infants and young children, 
with an estimated 2 to 3% prevalence in developed countries [1-7]. CMPA induces different 
types of immune reactions that affect a wide range of organ systems, leading to cutaneous 
(50–60%), digestive (50–60%), and respiratory (20–30%) manifestations [7-9]. Symptoms 
include eczema, urticaria, angioedema, colic, vomiting, diarrhea, rectal bleeding, and 
stooling difficulties, among others [8,9]. CMPA occurs more frequently in non-exclusively 
breastfed infants than in breastfed infants. Symptoms typically develop before one month of 
age and within one week of introducing cow’s milk protein-based formula [7,10,11].

Proven treatment strategies for CMPA in breastfed infants include cow’s milk protein 
elimination from the maternal diet [8,11]. In non-exclusively breastfed infants with CMPA, 
the first-line treatment uses hypoallergenic formulas, which include extensively hydrolyzed 
formulas (eHF) for most cases. In contrast, amino acid formulas (AAF) are reserved for more 
severe cases [8,11].

Despite these recommended CMPA treatment guidelines, there is a paucity of literature 
examining healthcare providers’ (HCP) experience with these treatment options in the 
outpatient clinical setting. In this secondary analysis of prospectively collected survey 
data, we aimed to investigate the clinical experience of HCPs when treating infants with 
CMPA with either an eHF or an AAF to determine HCPs’ perceptions of effectiveness in two 
treatment strategies for CMPA in infants ≤6 months of age in a clinical setting. Specifically, 
we investigated the HCPs’ overall satisfaction with the two management strategies and 
examined whether the formula treatments achieved the expected outcomes at the next 
follow-up visit. This study provides insight into HCP perceptions of these two management 
strategies in a real-world clinical setting.

MATERIALS AND METHODS

Study design and ethics statement
This study is a Johns Hopkins All Children’s Hospital Institutional Review Board (IRB No. 
00279920) approved prospective cohort analysis of de-identified survey data collected from 
HCPs. HCPs collected a series of two de-identified surveys for each patient between June 
2021 and August 2021. The HCPs recorded data on their mobile device using the application 
ZS MomentsTM (ZS Associates), which is a mobile-based platform by ZS Associates that 
allows for rapid and secure data collection. The surveys evaluated short-term symptom relief 
in infants under six months of age with diagnosed or suspected CMPA who were initiated 
on a hypoallergenic formula, as well as HCP’s satisfaction with the management strategies. 
The first survey was completed at the first visit with the initiation of treatment of CMPA (Visit 
1), and the second was completed at the next follow-up visit (Visit 2) following treatment 
initiation. Verbal informed consent was obtained from the patients during Visit 1.

Healthcare provider selection
HCPs included in the study met the following inclusion criteria: 2–35 years of experience in a 
clinic/office-based setting and seeing at least two newly diagnosed CMPA patients per week, 
with at least 20% of their CMPA patients prescribed a hypoallergenic formula (eHF-LGG 
or AAF). HCP exclusion criteria included providers seeing fewer than two newly diagnosed 
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CMPA patients per week, treating with hypoallergenic formula (eHF-LGG or AAF) in less 
than 20% of CMPA infants, or switching the patient’s treatment before the next follow-up 
visit (Visit 2).

Participant selection
Patients included in the study were diagnosed with or suspected to have CMPA by their HCP, 
were prescribed either an eHF-LGG (Nutramigen®, Mead Johnson Nutrition) or an AAF 
(PurAmino®, Mead Johnson Nutrition) as their treatment formula per HCP standard of care, 
were less than six months of age at the time of starting their treatment formula, and had 
survey data collected by their HCP at the time of treatment initiation for CMPA (Visit 1) and 
the subsequent follow-up visit (Visit 2). Infants who did not meet these criteria were excluded 
from the study.

Data collection
Data collected by the HCPs in both visits via ZS MomentTM were de-identified. Survey 
data collected at the first visit included: HCP demographics (specialty, average new CMPA 
patients weekly, and treatment formulas); location of visit (in person, telemedicine); patient 
characteristics [age, gender, height (percentile) and weight (percentile)]; and family history 
of allergies (mother, father, siblings, and types of allergies). Survey data collected at the 
follow-up visit (Visit 2) after initiation of dietary management of CMPA with either eHF LGG 
or AAF included: a review of the previously collected data, the date of the patient’s first visit, 
any changes to the patient’s treatment formula, and HCPs qualitative satisfaction with CMPA 
treatment strategy, including if the management strategy brought the expected results and if 
they would recommend the specific formula to another HCP.

RESULTS

Characteristics of HCPs
A total of 61 HCPs were surveyed across 24 states. Nine HCPs were excluded due to non-
submission of Visit 2 information for any of their patients, leaving 52 (85.2%) HCPs included 
in the final analysis (Fig. 1). Of those, twenty-nine were located on the east coast of the 
United States, with the most being from New York (n=12). Of the 52 HCPs, 45 (86.5%) were 
general pediatricians, and 6 were pediatric gastroenterologists (Table 1). A combined total 
of 329 patients <6 months of age with symptoms of CMPA were included in the analysis; 
222 patients were treated with eHF-LGG, and 107 patients were treated with AAF. General 
pediatricians collected the most patient charts, with 194 eHF-LGG charts and 88 AAF charts 
(Table 2). HCPs saw a varying number of CMPA patients per week: twenty-two (42.3%) 
HCPs saw between 2–4, twenty (38.5%) saw between 5–10, nine (17.3%) saw between 11–20, 
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Initial sample pre-exclusions

61 HCPs

Final HCP n-size

Excluded due to non-submission of
visit 2 information for any of

their patients

52

9

Fig. 1. Flow diagram of initial and final sample of HCPs. 
HCP: healthcare providers.
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and one HCP over 20 (Table 1). The number of in-person patient visits was 211 (95.0%) and 
93 (86.9%) for the eHF-LGG and AAF groups, respectively, while the remaining visits were 
telemedicine. Approximately two-thirds of the CMPA patients were seen in their follow-up 
visit between 3–5 weeks.

CMPA treatment course and HCP satisfaction
The majority of infants remained on the originally prescribed formula between visits 1 and 
2 (eHF-LGG 202/222 [91.0%] and AAF 104/107 [97.2%]) (Fig. 2). Of the 20 patients who 
switched from eHF-LGG, 13 changed to the study AAF, and seven changed to other formulas 
or treatments. All patients who changed from AAF switched to the study eHF-LGG. The 
main reasons for changing treatments were lack of improvement in CMPA symptoms, the 
infant not tolerating formula, and the severity of their condition. HCP’s satisfaction with the 
management strategy was 95% in patients treated with eHF-LGG and 97% in those treated 
with AAF (Fig. 2). Among the 20 patients who were switched from the eHF-LGG, nine HCPs 
were still satisfied with eHF-LGG. HCPs reported that the management strategies achieved the 
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Table 1. Healthcare provider demographics
Demographic Value (n=52)
Specialty

General pediatrics 45 (86.5)
Pediatric gastroenterologist 3 (5.8)
Pediatric allergy/immunology 3 (5.8)
Other specialties 1 (1.9)

Patient volume (#of CMPA patients/wk)
2–4 22 (42.3)
5–10 20 (38.5)
11–20 9 (17.3)
>20 1 (1.9)

Values are presented as number (%).
CMPA: Cow’s milk protein allergy.

Table 2. Patient charts collected across specialties for each formula type
Specialty eHF-LGG AAF
General pediatrics 194 88
Pediatric gastroenterologist 12 8
Pediatric allergy/immunology 11 6
Other specialties 5 5
Total 222 107
eHF-LGG: extensively hydrolyzed formula containing Lactobacillus rhamnosus GG, AAF: amino acid forula.
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Fig. 2. HCP experience and satisfaction with eHF-LGG and AAF. 
eHF-LGG: extensively hydrolyzed formula containing Lactobacillus rhamnosus GG, AAF: amino acid forula, HCP: 
healthcare providers.
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expected results in 93% and 97% of patients treated with the eHF-LGG and AAF, respectively 
(Fig. 2). All HCPs reported that they would recommend similar treatments to fellow HCPs.

DISCUSSION

CMPA is one of the most prevalent food intolerances in infants and small children, and 
continues to be a challenge for HCPs in both diagnosis and treatment strategies [1-7]. 
The diagnostic criteria for CMPA in clinical practice include: typical CMPA symptoms, 
maternal cow’s milk elimination diet with symptom resolution, and an oral challenge 
test with the reemergence of symptoms after other abnormalities such as gastrointestinal 
infections are ruled out [9,12-14]. However, CMPA can be challenging to differentiate from 
gastroesophageal reflux disease and other functional disorders of infancy due to its many 
non-specific symptoms (abdominal pain, feeding difficulties, regurgitation, etc.) [9,12-14]. 
While the immunoglobulin E (IgE)-mediated subtype of CMPA presents with an immediate 
onset of symptoms and can be diagnosed using serology and skin prick tests, the non-IgE-
mediated subtype of CMPA has a much gradual presentation and the diagnosis cannot be 
made using IgE-mediated assay [9,12-14]. HCPs also face challenges in deciding the proper 
treatment strategy to balance the efficacy and cost of the treatment. In non-breastfed infants, 
eHF is the first-line treatment formula due to its high efficacy and relatively lower cost 
[8,11,15]. Recent studies have shown that eHF containing the probiotic Lactobacillus rhamnosus 
GG (eHF-LGG) accelerates the development of tolerance to cow’s milk protein in infants 
[16,17]. AAF can be a first-line treatment in non-breastfed infants with severe CMPA. It is also 
an alternative treatment option in cases where eHF is discontinued due to complications, but 
AAF is more expensive [8,11,17,18].

This secondary analysis of prospectively collected survey data suggests that HCPs are 
satisfied with the short-term management strategies of CMPA using eHF-LGG and 
AAF. Survey data collected via the mobile app ZS MomentTM allowed HCPs to enter data 
conveniently in real-time. This study collected and analyzed patient chartings of 329 infants 
with CMPA. Individual symptom improvement in both the EHF and AAF cohorts have 
previously been reported [19,20]. Clinicians in this cohort reported satisfaction in 95% and 
97% of patients using eHF-LGG and AAF formulas for symptom management, respectively. 
Furthermore, HCPs achieved the expected results in treating patients with CMPA using eHF-
LGG (93%) and AAF (97%) management strategies, and all HCPs reported that they would 
recommend these treatments to their colleagues. At Visit 2, there were 20 patients (9.0%) 
that switched from eHF-LGG (13 to the study AAF, 7 to other treatment formulas), and there 
were three patients (2.8%) that switched from AAF (all to the study eHF-LGG). The top 
reasons reported for changing treatments included no improvement in CMPA symptoms, 
infants not tolerating the formula, and the severity of the condition. Almost half (9/20) of 
the patients that switched from eHF-LGG were still satisfied with eHF-LGG as a treatment 
option, suggesting that HCPs were still assured even if there were unexpected outcomes. The 
increased number of patients switched from eHF-LGG compared to AAF could be related to 
eHF-LGG being the first-line treatment option and AAF being reserved for more severe cases 
of CMPA in infants [8,11].

Current treatments for CMPA include starting the mother on a strict cow’s milk protein-free 
diet in breastfed infants and starting the infant on eHF as a first-line formula choice with AAF 
reserved for severe CMPA in non-breast-fed infants [8,9]. Hypoallergenic formulas such as 
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these have been recognized as effective long-term treatments of CMPA [9,10,21]. Although 
there is data demonstrating the efficacy of these formulas, there is a gap in the literature 
regarding the clinician’s experience and satisfaction with the current treatment options. This 
study provided further insight into the HCP’s experience and satisfaction with eHF-LGG and 
AAF as treatments for CMPA in infants over two patient visits.

Limitations
There are several limitations to this study. First, this study lacked a control group, which 
limits the ability to determine if symptoms improved spontaneously or were due to treatment 
formula intervention. Secondly, this cohort included a small sample size of HCPs and, due 
to the short-term focus of the study endpoint, gathered provider responses from only two 
visits. Increasing the number of providers and the study duration may broaden the HCP’s 
experience. This study also only examined one type of eHF and one type of AAF.

In conclusion, this secondary analysis of prospective survey data addresses the knowledge 
gap in healthcare providers’ perspectives and clinical experience in managing infants with 
CMPA using hypoallergenic formulas. At the next follow-up visit, clinicians in this cohort 
obtained the expected results and were satisfied with managing CMPA using eHF-LGG or 
AAF. Very few patients were switched from the hypoallergenic formula initially prescribed. 
The study provides new insights into HCP perspectives on treating infants with CMPA and 
supports using hypoallergenic formulas to manage this condition. However, additional 
prospective controlled studies are needed to confirm these initial findings.
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