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Abstract 

Background/Objectives: International guidelines recommend a short-term milk-free elimination diet 

and oral food challenge (OFC), with or without specific IgE testing, for diagnosing cow’s milk allergy 

(CMA), with extensively hydrolysed formulas (eHF) or amino acid formulas (AAF) as first-line 

nutritional therapy. In some countries, partially hydrolysed whey formula (pHF-W) is used as a step-

down, or bridge, to intact cow’s milk protein (CMP), despite limited supporting evidence. This study 

explored real-world diagnostic practices and experiences with pHF-W step-down use among 

healthcare professionals (HCPs) in China and the Middle East. Methods: An online cross-sectional 

survey was conducted among 600 HCPs including paediatricians, gastroenterologists, 

allergists/immunologists, and dermatologists, from China, Bahrain, Kuwait, Saudi Arabia, and 

United Arab Emirates. IPSOS translated the 25-item questionnaire into local languages, were 

responsible for HCP selection and implementation. Results: While 71% of respondents used a food 

elimination diet, OFCs were only used by 46%. The majority relied on history/physical examination 

(91%) and/or specific IgE testing (85%), raising concerns about misdiagnosis. While most respondents 

reported using eHF or AAF for first-line nutritional management, 20% used pHF-W, diverging from 

guideline recommendations. Seventy-seven percent of HCPs employed pHF-W as a step-down 

formula before intact CMP, citing improved tolerance and reduced recurrence. Over 80% of HCPs 

using pHF-W in this way expressed satisfaction, with 53% recommending it for 3–6 months. 

Conclusions: CMA diagnostic and management practices in China and the Middle East show 

variable adherence to international guidelines. Frequent pHF-W use highlights the need for 

educational interventions, better guideline dissemination, and further research to evaluate its safety 

and efficacy in step-down approach for CMA management. 
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1. Introduction 

Cow’s milk allergy (CMA) is the most common presentation of food allergy among infants [1]. 

The prevalence of CMA is uncertain, with figures up to 7.5% before the age of 1 year [2], however, 

evidence suggests frequent over-diagnosis, since the prevalence of authenticated CMA is <1% [3]. 

CMA is influenced by many variables such as geographical location, breastfeeding status, and family 

history of allergies [2,4]. The prevalence varies depending on the methods used for assessment and 

diagnosis, hence healthcare professionals (HCPs) are encouraged to properly follow dedicated 

guidance before embarking on a long-term therapeutic elimination diet [3].  

The gold-standard method for diagnosis of CMA is a short elimination diet for 2–4 weeks, 

followed by oral food challenge (OFC), performed according to existing guidelines [5]. In addition, 

skin prick testing or in vitro specific IgE testing is also recommended for diagnosing IgE-mediated 

CMA [6]. A clinical tool named The Cow’s Milk-Related Symptom Score (CoMISS®) was developed 

to increase awareness of CMA among HCPs [7]. Since its development, the tool has been used in 

many original research studies. CoMiSS can also be used to evaluate and quantify the evolution of 

symptoms during an elimination diet [8]. Use of this tool in clinical practice can increase CMA 

awareness and avoid over- and underdiagnosis [3,7]. 

Whilst the role of breast milk in preventing food allergies is unclear, IgE-mediated CMA in 

exclusively breastfed infants is quite rare [3]. Breastfeeding provides many benefits to infants [9]. The 

World Health Organization (WHO) recommends exclusive breastfeeding for the first 6 months of life 

[10], and the European Society for Paediatric Gastroenterology, Hepatology, and Nutrition 

(ESPGHAN) Committee on Nutrition and the European Academy of Allergy and Clinical 

Immunology (EAACI) recommends that exclusive or full breast-feeding should be promoted for at 

least 4 months (17 weeks, beginning of the 5th month of life) and exclusive or predominant breast-

feeding for approximately 6 months (26 weeks, beginning of the 7th month) is a desirable goal. 

Complementary foods (solids and liquids other than breast milk or infant formula) should not be 

introduced before 4 months but should not be delayed beyond 6 months [11,12]. In those women who 

are unable to breastfeed, or who choose not to, cow’s milk-based infant formulas provide safe and 

nutritionally adequate alternatives. 

The first line of treatment in confirmed cases of CMA in formula-fed infants usually includes an 

extensively hydrolysed formula (eHF), hydrolysed rice formula (HRF), or amino acid formula (AAF) 

in more severe cases [2,3]. Whilst not recommended in current ESPGHAN, EAACI, World Allergy 

Organization (WAO) or American Academy of Pediatrics guidelines for the management of CMA, a 

partially hydrolysed whey-based formula (pHF-W) is used in certain countries as a step down, or 

bridge, when transitioning from eHF/HRF/AAF to intact CM formula [13]. Multiple studies have 

suggested a long-term benefit of pHF for allergy prevention in infants with a family history of atopy 

[14–16] and beneficial gastrointestinal tolerance and digestibility compared to intact cow’s milk [8,17–

21]. However, its use in the nutritional management of CMA remains unclear [3]. Clinical studies to 

establish the efficacy and safety of pHF-W for use in a step-down approach are very limited. There 

are some data showing improved tolerance to intact cow’s milk protein (CMP) following oral 

immunotherapy with pHF vs eHF [22]. In another study, 64% of children with confirmed CMA 

tolerated pHF-W after oral challenge [23].  

Real world use of pHF in a step-down approach is reported [13,24], however, there are no large 

surveys of its utilisation or HCP experiences, which could provide some useful insights and guidance 

for clinical practice. To better understand real-world practice and experiences regarding the 

nutritional management of CMA, particularly the use of pHF in a step-down approach, we carried 

out a survey of 600 physicians in China and the Middle East, countries where this approach is used. 

We also discuss the rationale which may underlie the use of pHF in this way.  

2. Materials and Methods 

2.1. Survey 
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An online cross-sectional survey was conducted to investigate current practices in the nutritional 

management of CMA among HCPs in the Middle East and China.  

A pilot survey was pre-tested in China. More information on this is available in the 

Supplementary Material. Based on the pilot findings, the final survey questions and flow, which were 

co-developed by Nestlé and the academic authors, were refined. IPSOS optimised the questionnaire, 

implemented the survey and was responsible for translations into local languages, which were 

validated by native speakers. Countries were selected by the regions known to have some use of pHF 

in a step-down practice.  

A mix of HCPs who manage infants with CMA in their daily practice were randomly selected 

by IPSOS from China and the Middle East (Gulf area). HCP specialties included general 

paediatricians, paediatric gastroenterologists, dermatologists, neonatologists and 

allergists/immunologists. Within the survey participants, there was a proportional representation for 

each country and a spread of specialities from each region (Table 1). 

Table 1. Desired number of HCP survey respondents, based on the estimated number of specialist HCPs in the 

countries of interest. 

Country/Territory 

Estimated number of  

HCPs involved  

in managing CMA 

Desired minimal number of 

survey respondents (HCPs 

involved in managing CMA) 

China 6,000 400 

UAE 
1030 Pediatricians +  

250 neonatologists 
30 

Kuwait 
500 Pediatricians +  

150 neonatologists 
20 

Bahrain 130 20 

Saudi Arabia 3200 130 

CMA, Cow’s milk allergy; HCPs, healthcare professionals.  

The number of intended interviews aimed to represent between two and six percent of most of the relevant 

territories. Bahrain was an exception with 15%. 

The survey duration was either 5 minutes (for HCPs not using pHF in a step-down approach) 

or 15 minutes (for those HCPs applying the step-down approach with pHF). The 25-item 

questionnaire (Supplementary Table 1) achieved a sample size of 600 HCP respondents across target 

regions, with country-level quotas as follows: China (n=400), Bahrain (n=20), Kuwait (n=20), Saudi 

Arabia (n=130), and United Arab Emirates (n=30). HCPs provided consent on terms and conditions, 

and a privacy policy upon joining the survey. They were informed in advance about the topic and 

length of the survey and were therefore able to make an informed decision whether to participate or 

not in the study. Exclusion criteria included general practice HCPs (GPs) and those with less than 3 

years’ experience. 

A simple random sampling method was used for each country in the Middle East. Cluster 

sampling methodology was used in China, with the following locations/provinces: Anhui, Beijung, 

Fujian, Gansu, Guangdong, Guangxi, Guizhou, Hainan, Hangzhou, Hebei, Henanm Heilongjiang, 

Hubei, Hunan, Jilin, Jiangsu, Jiangxi, Liaoning, Inner Mongolia, Ninxia, Shandong, Shanxi, Shanghai, 

Sichuan, Tianjin, Xinjiang, Yunnan, Zhejiang, and Chongqing. 

The survey respondents were all from IPSOS HCP panels, and the requests were sent out using 

individualised invitation delivery. No multiple links were delivered and there was no possibility of 

duplicate participation. The active fieldwork time was from 28/10/2024 to 25/11/2024. The total 

average response/completion rate was 53%, with individual country response rates of: 51% (UAE), 

58% (Saudi Arabia), 49% (Kuwait), 41% (Bahrain), and 68% (China).  
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2.2. Data Analysis 

Survey data were analysed using R-Project version 4.4.1 (2024-06-14 ucrt), platform: x86_64-w64-

mingw32/x64, running under: Windows 10 x64 (build 19045). 

Data were analysed overall and split by country: China and the Middle East (all); China, Middle 

East (without Saudi Arabia); and Saudi Arabia. The other Middle East countries (Bahrain and 

Kuwait) did not allow a split by country due to lower respondent numbers.  

Continuous variables were summarised using the following descriptive statistics: mean, 

standard deviation, minimum, 25th percentile, median, 75th percentile, maximum, and the number 

of participants. These variables were visualised using histograms. Identical summarisation and 

visualisation were conducted for the data segmented by geographical area and field of practice. For 

categorical variables derived from single-choice questions, results were reported as percentages, with 

the total summing to 100%. These variables were visualised in bar graphs. Categorical variables 

originating from multiple-choice questions were reported as the percentage of participants selecting 

each potential answer, also visualised in bar graphs. Supplementary visualisations were performed 

by geographical area, field of practice, years of experience (split by median) or the number of CMA 

cases seen per month (also split by median). Variables measured on a Likert scale were represented 

as a 1-100% stacked bar chart. 

3. Results 

3.1. Survey respondents 

A full listing of all the survey results, with sub-analyses by country, HCP specialisation, HCP 

years of experience, etc., is provided in the supplementary material. For the purposes of this 

manuscript, a descriptive summary of the key results is provided in the text. 

The 600 respondents were located in 135 cities or towns. The median age of participants was 42.4 

years (range 26–65 years), with a median of 17.3 years’ experience (range 3–40 years), 31% were 

attending physicians, 31% were associate chief physicians, 19% were chief physicians, 19% were 

physicians (private practice). Of the 600 respondents, 39% were general paediatricians, 24% 

paediatric gastroenterologists, 21% allergists and immunologists and 17% dermatologists 

(supplementary results: survey Q1–Q6).  

3.2. CMA Case Load and Diagnosis Practices 

The median (range) number of suspected or confirmed CMA cases seen by the survey 

respondents per month (new and follow-up) was 15.5 (1–300) (supplementary results: survey Q7). 

The gold-standard test for both IgE and non-IgE mediated allergy is a food elimination diet followed 

by a confirmatory oral food challenge [3]. IgE testing (antigen specific IgE antibody or skin prick test), 

when available, is also performed to identify any IgE-mediated mechanism for food allergy. HCPs 

completing the survey were mostly using a combination of three or four methods to diagnose CMA 

in their patients (Figure 1a), including history and physical examination, food elimination/avoidance, 

antigen-specific IgE antibody test, OFC, skin prick tests, and patch tests (Figure 1b). OFC was 

reported by only 46% (Figure 1b). In Saudi Arabia, use of an OFC or food elimination/avoidance was 

much more common as a diagnostic tool, than in China or other Middle Eastern countries (Figure 1c). 

Use of unvalidated diagnostic tests, such as an IgG food intolerance test, was used in China more 

frequently than an OFC. For both Chinese and Middle eastern survey respondents (excluding Saudi 

Arabia), food elimination diets or avoidance measures were more commonly done than performing 

an OFC (Figure 1c). Most respondents used antigen specific IgE antibody testing to diagnose CMA, 

even over the use of OFC (Figure 1c).  
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Figure 1. Survey results from 600 HCPs in China and the Middle East regarding number of methods employed 

to diagnose CMA (a) and current diagnostic practices, overall (b) and by region(c). 

3.3. Current Practice and First-Line Management 

Most HCPs use eHF (40%), or AAF (35%) at the beginning of the nutritional management of 

CMA (Figure 2a), with the majority of physicians recommending use of eHF or AAF first line for 3–

6 months (41%), with 33% recommending 1–3 months and 22% >6 months (Figure 2b)  

Twenty percent of respondents use pHF-W for first-line nutritional management of CMA 

(Figure 2a). Use of pHF-W first line was more common among HCPs from China (26%) and the 

Middle East (excluding Saudi Arabia) (20%), but only a small percentage of HCPs use pHF-W first-

line in Saudi Arabia (supplementary results: survey Q9). In those 152 survey respondents using first-

line pHF-W, HRF or soy-based formulas, 84% stated that use can effectively alleviate allergic 

symptoms, 62% stated it may be useful in less severe cases of CMA, and 55% said that it was cheaper 
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than other formulas (Figure 2c). Most HCPs using pHF-W, HRF or soy-based formulas first line, 

recommended it for 3-6 months (47%), or 1-2 months (24 %) (Figure 2d). 

 

Figure 2. Survey results from 600 HCPs in China and the Middle East regarding (a) first-line nutritional 

management of CMA, (b) duration of first-line eHF or AAF(c) reasons for first-line pHF-W, HRF or soy-based 

formula use (d) recommended duration of first-line pHF-W, HRF or soy-based formula. 

3.4. Step-Down Approach with pHF-W  

Seventy-seven percent of survey respondents who use first-line eHF or AAF recommend use of 

pHF-W after eHF / AAF, as a step-down formula (n=346/448), before transitioning to general intact 

CMP during the management of CMA (Figure 3a). Most respondents recommended use of pHF-W 

as a step-down formula after nutritional management with eHF or AAF, for 3–6 months (53%). Just 

over a quarter of HCPs recommend use for 1–2 months (26%), and 19% for >6 months (Figure 3b). 

Most common reasons for recommending pHF-W as a step-down formula for 3 months or more 

included: more helpful in reducing the allergic recurrence (84%); more helpful for CMA infants to 

gradually establish immune tolerance (81%); and more helpful to ensure a smooth transition after 

early nutritional intervention (77%) (Figure 3c). More physicians in the Middle East (excluding Saudi 

Arabia) recommend pHF for its comprehensive nutritional composition (92%) than in China (54%) 

or Saudi Arabia (44%) (supplementary results: survey Q18). In those limiting pHF-W to less than 3 

months in a step-down approach (n=95), the most common reasons for this were: long-term use after 

symptom improvement is not necessary (77%); and worried about the incomplete nutritional 

composition of pHF-W (61%) (supplementary results: survey Q19).  

In those HCPs not recommending a pHF-W step-down (n=76), the most common reasons were: 

worried about the incomplete nutritional composition of pHF, which may not support the good 
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growth and development of infants (47%); and not recommended / endorsed by recent guidelines 

(41%) (supplementary results: survey Q14). 

Most physicians recommend pHF-W step-down for those with moderate (62%), severe (50%), or 

mild (40%) IgE mediated CMA. Twenty-five percent of HCPs also recommend this approach in non-

IgE-mediated CMA (supplementary results: survey Q16).  

Over 80% of physicians are satisfied or extremely satisfied with using pHF-W as a step-down 

(Figure 3d).  

 

Figure 3. Survey results from 600 HCPs in China and the Middle East regarding (a) nutritional management of 

CMA after first line eHF or AAF, (b) recommended duration of pHF-W use in a step-down approach, (c).reasons 

for step-down approach with pHF-W for 3 months or more (d) overall satisfaction with the pHF-W step down 

approach. 

3.5. pHF-W Safety and Nutritional Adequacy 

Reasons physicians stated for satisfaction with the pHF-W step-down approach included good 

tolerability during transition (95%). Other factors associated with satisfaction included: lower CMA 

allergy recurrence rate (84%); good for growth and development (72%); easier to be accepted by 

parents (53%); and good taste, easily accepted (47%) (supplementary results: survey Q21).  

Physicians mostly recognise good tolerability with pHF-W during transition as reduced GI (93%) 

and skin (93%) symptoms. Other signs of good tolerability were stated as infants don’t develop 

irritability, crying, or poor sleep due to discomfort symptoms (83%) (supplementary results: survey 

Q22). 

In those HCPs unsatisfied with pHF-W use in a step-down approach (n=5/342) the most common 

reason was insufficient nutrition (supplementary results: survey Q23).  
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4. Discussion 

This survey of 600 HCPs has provided crucial insights into real-world clinical practice and 

experiences of HCPs managing CMA in China and the Middle East. There is wide use of pHF-W in 

these regions, particularly in a step-down approach, and high satisfaction among those HCPs who 

utilize it in this way - as a bridge between eHF, HRF or AAF and intact CMP. However, several 

findings highlight key gaps between international guideline recommendations and current clinical 

practice in these regions. 

Firstly, the gold-standard method for diagnosis is the elimination diet for 2-4 weeks with a hypo-

allergenic formula, performed by 71% of respondents, followed by an OFC, performed by only 46% 

of respondents, thus indicating potential for diagnostic errors. Although 85% of respondents used 

specific IgE antibody testing, use of this alone is not sufficient to diagnose non-IgE mediated CMA, 

thus an OFC is still necessary to validate the diagnosis. The mix of specialists could account the 

variability in diagnosis methods, and while the exact reasons are unclear, time constraints, limited 

resources, lack of availability, or poor awareness regarding guideline recommendations could also 

play a role. Additionally, OFC are frequently refused by parents since it can make their child unwell 

again or they may fear a severe reaction. This survey finding suggests that over- or mis-diagnosis 

remains a significant risk and is consistent with prior studies demonstrating variable adherence to 

diagnostic guidance across different healthcare settings [25–28]. An international survey of over 1,600 

clinicians demonstrated marked gaps in guideline awareness and diagnostic practices for CMA [25]. 

Similarly, in Brazil, only a minority (16.7%) of paediatricians reported high adherence to international 

food allergy guidelines, with awareness and resource limitations as key hurdles [26]. Another study 

identified large practice variations between gastroenterologists and immunologists with most 

physicians relying on symptom resolution for diagnosis, without guideline-recommended OFC [27]. 

Lack of adherence to guidelines does not only reflect lack of knowledge or education but can also 

indicate that they are not practical or applicable for certain settings. 

Secondly, whilst real world practice for the first-line nutritional management of ‘confirmed’ 

CMA in formula-fed infants in China and the Middle East largely reflects the current guidelines from 

ESPGHAN, EAACI and WAO [2–4], with eHF and AAF being the most common choices, the use of 

pHF-W first-line (by 20% of survey respondents) diverges from these guidelines. Use of pHF-W first-

line is not recommended, but may reflect regionally different practices, different reimbursements by 

health insurers across the regions; or use in cases of atopic dermatitis with evidence of positive IgE 

to CMP and limited resources/availability to perform OFC for confirming or excluding CMA 

diagnosis. An eHF is most commonly used for the diagnostic elimination diet and while pHF 

formulas are not recommended due to possible reactions,[29] it cannot be ruled out that some HCPs 

are also using it in this way, as shown previously,[30] or misusing it as a replacement for an OFC. 

Furthermore, although HRF is widely available in most European countries, low use in China and 

the Middle East could reflect lack of availability.  

Current guidelines do not recommend pHF use as a step-down before reintroduction of intact 

CMP. Despite the lack of robust evidence, there is wide use of the step-down approach in China and 

the Middle East (excluding Saudi Arabia). HCPs reported high satisfaction and perceived benefits of 

pHF-W, including improved tolerance, and reduced allergy recurrence. In these regions, the step-

down approach is used for patients with all CMA severities. A key issue could be that overdiagnosis 

or misdiagnosis of CMA was common among the survey respondents, accounting for the high 

satisfaction levels if some children never had confirmed CMA. Further, use of pHF-W in a stepdown 

approach to treat CMA may decrease it’s misuse as a diagnostic tool for the elimination diet. 

Regardless, whilst this approach could provide a gradual and logical pathway towards presenting 

intact CMP, more evidence and further clinical studies are required to fully understand the safety 

and efficacy of pHF use in this way. Despite survey respondents using pHF-W step down in IgE 

mediated CMA, caution would be advised since these patients may be at risk of severe reactions. 

Concerns over nutritional adequacy of pHF were reported by a number of survey participants. 

The nutritional adequacy and safety of pHF-W is well known and well-documented [31,32], 
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indicating knowledge/education gaps for some HCPs. The European Food Safety Authority consider 

pHF-W as a validated source of feeding for all infants, therefore, there are no nutritional issues 

associated with its use [33]. In a 10-year follow-up of an RCT in which 1,840 infants were fed different 

formula, there were no long-term consequences on BMI in those receiving pHF-W compared with 

other formulas (eHF and CMF) or those exclusively breastfed [34]. There were no substantial or 

significant differences at 10 years between any of the formula-fed or breastfed groups with respect to 

weight and length (z-scores), although feeding with casein-based eHF (eHF-C) did lead to a 

significantly slower BMI increase during the first year of life compared to breastfeeding [35]. In a 

pooled analysis of seven clinical trials, including data from 511 infants, those fed pHF-W grew 

similarly to those fed standard formula, with both supporting adequate growth in infancy [36]. It is 

also important to note that infant formulas can differ significantly due to variations in milk protein 

source and methods of hydrolysis. pHF-W can appear in various formulations; different pHF proteins 

may have distinct characteristics and may behave differently from an immunological perspective 

with changes in allergenicity and ability to induce oral tolerance [37,38].  

Limitations of the survey include a lack of clear detail about how diagnoses of CMA were made, 

and the average age of patients when the decision to step down was made. As such, overdiagnosis 

or misdiagnosis of CMA cannot be ruled out, limiting the strength of conclusions that can be made 

from some of the survey findings. Further limitations of the survey design include allowing multiple 

responses to some questions meaning that it was not possible to distinguish between ‘not applicable’ 

and a missing answer [39]. It would be interesting to perform the survey in a group of HCPs from a 

wider geographical area, including patients with a diagnosis of CMA based on current guidelines.  

5. Conclusions 

In conclusion, many HCPs in China and the Middle East are deviating from the guidelines for 

diagnosis of CMA. Most HCPs report first line eHF or AAF for the nutritional management of CMA, 

however, pHF use is common, particularly in a step-down approach, with high satisfaction as a 

transition to intact CMP. A pHF step-down may be a logical and feasible pathway in the nutritional 

management of CMA, however, more evidence is needed. These findings underscore the need for 

educational interventions, greater dissemination of international guidelines, and further clinical trials 

evaluating pHF-W safety and efficacy in a step-down approach for the management of CMA.  
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Abbreviations 

The following abbreviations are used in this manuscript: 
AAF Amino acid formula 

CMA Cow’s milk allergy 

CMP Cow’s Milk Protein 

CoMISS Cow’s millk-related symptoms score 

eHF Extensively hydrolysed formula 

ESPGHAN European Society for Paediatric Gastroenterology, Hepatology, and Nutrition 

GI Gastrointestinal 

HCP Healthcare Professional 

HRF Hydrolysed rice formula 

Ig Immunoglobulin 

OFC Oral food challenge 

pHF-W Partially hydrolysed whey protein formula 

WAO World Allergy Organization 

WHO World Health Orgnisation 
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