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Abstract
Eosinophilic esophagitis (EoE) is an increasingly common cause of dysphagia, food impaction,
and abdominal pain. Cow’s milk is a major trigger of EoE, but the exact mechanism remains
unclear. We present a case of EoE occurring shortly after switching from regularly pasteurized
milk to ultra-pasteurized milk.
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Introduction
Eosinophilic esophagitis (EoE) is a chronic immune-mediated disease of the esophagus [1,2]. It
is an increasing cause of dysphagia, food impaction, and abdominal pain in both children and
adults. EoE is triggered by the ingestion of certain foods primarily cow's milk, wheat, eggs, soy,
nuts, and/or seafood [1,2]. EoE is defined as >15 eosinophils per high power field (Hpf) on
esophageal epithelial biopsy [1]. Endoscopic features of EoE include linear furrows, circular
ridges, rings, white microabscesses, and strictures [1]. Cow’s milk is one of the major triggers of
EoE [3], but the exact mechanism remains unclear. We describe a case of EoE occurring shortly
after switching from regularly pasteurized milk to ultra-pasteurized (UP) milk.

Case Presentation
Our case was a nine-year-old boy with a past medical history significant for atopic dermatitis,
seasonal allergic rhinitis, tree nut allergies, and mild reactive airway disease who developed
episodes of abdominal pain, intermittent nausea, occasional vomiting, and post-prandial
cough. He visited the emergency room twice for abdominal pain without the identification of
the source of the pain. His physical examination was completely normal. He was started on
twice-daily proton pump inhibitor, and esophagogastroduodenoscopy (EGD) three months later
showed mild exudate and furrows throughout the esophagus, which were most notable distally
(Figure 1).
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FIGURE 1: Esophagogastroduodenoscopy showing mild
exudate and furrows throughout the esophagus, most notable
distally
11: distal esophagus with furrows, 15: mid-esophagus with edema and exudate, 19: proximal
esophagus with mild furrows

The microscopic exam revealed >100 eosinophils per Hpf in both middle and distal esophagus
and 60-65 eosinophils per Hpf in the proximal esophagus. He was diagnosed with EoE, and
gastrointestinal (GI) symptoms resolved shortly after starting swallowed fluticasone 220 mcg
two puffs twice daily. Repeat EGD four months later showed grossly normal esophagus, and
repeat esophageal biopsy showed no eosinophils (Figure 2).
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FIGURE 2: Repeat esophagogastroduodenoscopy showing a
grossly normal esophagus
Normal esophagogastroduodenoscopy with an unremarkable esophagus, duodenum, and stomach

Interestingly, his first GI symptom was a prolonged episode of nausea, which developed one
week after his household switched from regularly pasteurized cow’s milk to UP organic 2%
cow’s milk. No medical evaluation was conducted at that time point, but, in retrospect, it is
believed that this initial nausea was due to evolving EoE. The parents carefully recorded his
dietary history after this first episode of nausea because of a remote history of tree nut
anaphylaxis. No soy, nuts, or seafood were consumed during this period. His only previous
exposure to UP milk occurred one to two times per year in the form of children’s non-
refrigerate single-serve milk boxes. In the two months following the household switch to UP
milk, he progressively developed worsening abdominal pain, nausea vomiting, and postprandial
cough. Symptoms improved with the commencement of treatment for EoE and switching back
from UP to regularly pasteurized milk consumption. Later, when he has been off swallowed
corticosteroids, even regularly pasteurized milk repeatedly exacerbated his GI symptoms.

Discussion
UP milk has been growing in the marketplace over the last several decades. UP milk’s major
advantage is its extended shelf-life (around 30 days) under refrigeration conditions compared
with regularly pasteurized milk, which typically has a shelf-life of around 10 days [4]. In the
USA, ultra-pasteurization is defined as the process of heating raw milk to ≥138 °C for ≥2
seconds. In regular pasteurization, milk is only heated to ≥72 °C for ≥15 seconds [4]. UP milk
differs from ultra-high temperature (UHT) treated milk, which is typically processed at around
140 °C for around 4 seconds. UHT-treated milk can be stored at room temperature and has a
shelf-life of more than six months. The heat treatments used in ultra-pasteurization and UHT
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treatment are known to alter milk's biochemical properties [4,5]. These biochemical changes are
believed to explain the altered taste, smell, color, nutrient levels, and microbiology of the
extended shelf-life milk [4-7]. Following is a basic summary of the described biochemical
changes resulting from ultra-pasteurization. First, β-lactoglobulin (whey protein) is denatured
at a much greater extent in ultra-pasteurization than in typical pasteurization, and some cases
reach up to 61% of the protein [4]. UP causes β-lactoglobulin to unfold (denature) such that the
buried sulfhydryl groups, normally masked in the native protein, are exposed to the outer
surface. Second, ultra-pasteurization initiates the Maillard reaction in which lactose reacts
with the milk proteins. The extent of this is often measured as furosine. Furosine levels are
often used as a measure of heat load in milk [4]. Third, lactulose is formed from lactose during
heating. Lactulose levels are a good measure of heat treatment, and its levels are increased with
ultra-pasteurization [4]. Fourth, ultra-pasteurization increases the thiol content when
compared to conventionally pasteurized milk [4]. Volatile sulfur compounds containing the
thiol group are largely responsible for the cooked, sulfur flavor in high-temperature treated
milk [7].

In the case of UHT milk, major reductions in microRNA (miRNA) levels are
described [8]. Kirchner et al. propose that miRNA levels, specifically in the fat fraction, may
explain the beneficial effect of raw farm milk consumption on asthma and allergic
disease [8]. Additionally, Loss et al. showed that in contrast to UHT milk, raw milk consumption
during the early years of life was inversely associated with the occurrence of upper respiratory
tract infections [9]. These data support the concept that heat-sensitive components such as
proteins present in raw milk may have a beneficial effect on the immune system.

Despite the biochemical changes produced from heating milk above regular pasteurization
temperatures, there is no published scientific evidence known to the authors to date that these
changes increase milk’s allergenicity. In fact, in the case of immunoglobulin E (IgE)-mediated
milk allergy, some studies show a reduction in allergenicity of UHT proteins [10]. Additionally,
boiled and baked milk processed at temperatures well above UHT range has been successfully
given to infants with IgE milk protein allergy [11]. Thus, it would be biologically plausible to
conclude that UP or UHT actually serves a beneficial role in allergic disease, but we believe that
it is not accurate to extrapolate results of IgE-mediated milk allergy studies and apply them to
a Th2 disease such as EoE [12,13]. The traditional IgE-mediated skin prick test has not been
effective in identifying the causative food in EoE [14].

We hypothesize that partially or abnormally denatured UP milk proteins could be seen as
immunologically foreign upon entering the bloodstream in a genetically prone host; once
sensitized to milk proteins, it could be difficult to tolerate any type of milk, as seen in our
patient.

A possible limitation to our hypothesis is that the boy had an allergic history before switching
to UP milk, which would favor a coincidence rather than causation. Additionally, heat treatment
of proteins would intuitively seem to approach an elemental diet, which is one of the most
effective treatments of EoE.

It is difficult to get an exact history of UP milk products in the American marketplace, but both
UP and UHT milk products were introduced over the last several decades to extend shelf life. In
the case of UHT, it has been described in the scientific literature since the 1960s and has been
common in the European marketplace for many years. Michael Janofsky wrote in a 1993 New
York Times article about the first large introduction of UHT milk to the USA market by an Italian
company called Parmalat after they bought an American dairy producer and began producing
UHT milk in a plant in Grand Rapids, Michigan [15]. Despite the absence of exact marketing
data, it appears that both UP and UHT dairy product consumption has greatly increased over the
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last 25 years in the form of milk, whipping creams, and coffee creamers. Interestingly, mass
commercial adoption of UP and UHT dairy products in the USA roughly parallels the time frame
in which EoE has emerged as a medical problem. Additionally, multiple studies using food
elimination diets as a treatment of EoE and followed by sequential food reintroduction has
implicated dairy as a major culprit [2].

Conclusions
In summary, UP and UHT are processes used to prolonged shelf life, but the high heats
biochemically alter milk. Cow’s milk has been consumed for thousands of years, but EoE is a
relatively new illness and roughly parallels the introduction of UP and UHT milk products. We
question if the newer methods of processing milk are at the genesis of EoE by altering protein
structure and their allergenicity. This report of EoE occurring temporally after the introduction
of UP milk is not conclusive evidence of causality, but it may warrant further observational
study.
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Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

References
1. Attwood SE, Furuta GT: Eosinophilic esophagitis: historical perspective on an evolving

disease. Gastroenterol Clin North Am. 2014, 43:185-99. 10.1016/j.gtc.2014.02.010
2. Munoz-Persy M, Lucendo AJ: Treatment of eosinophilic esophagitis in the pediatric patient:

an evidence-based approach. Eur J Pediatr. 2018, 177:649-663. 10.1007/s00431-018-3129-7
3. Spergel JM, Brown-Whitehorn TF, Cianferoni A, Shuker M, Wang ML, Verma R, Liacouras CA:

Identification of causative foods in children with eosinophilic esophagitis treated with an
elimination diet. J Allergy Clin Immunol. 2012, 130:461-7. 10.1016/j.jaci.2012.05.021

4. Deeth H: Optimum thermal processing for extended shelf-life (ESL) milk . Foods. 2017, 6:102.
10.3390/foods6110102

5. Douglas FW Jr, Greenberg R, Farrell HM Jr, Edmondson LF: Effects of ultra-high-temperature
pasteurization on milk proteins. J Agric Food Chem. 1981, 29:11-5. 10.1021/jf00103a004

6. Jo Y, Benoist DM, Barbano DM, Drake MA: Flavor and flavor chemistry differences among
milks processed by high-temperature, short-time pasteurization or ultra-pasteurization. J
Dairy Sci. 2018, 101:3812-28. 10.3168/jds.2017-14071

7. Clare DA, Bang WS, Cartwright G, Drake MA, Coronel P, Simunovic J: Comparison of sensory,
microbiological, and biochemical parameters of microwave versus indirect UHT fluid skim
milk during storage. J Dairy Sci. 2005, 88:4172-82. 10.3168/jds.S0022-0302(05)73103-9

8. Kirchner B, Pfaffl M, Dip-Ing JD, et al.: microRNA in native and processed cow's milk and its
implication for the farm milk effect on asthma. J Allergy Clin Immunol. 2016, 137:1893-5.
10.1016/j.jaci.2015.10.028

9. Loss G, Depner M, Ulfman LH, et al.: Consumption of unprocessed cow’s milk protects infants
from common respiratory infections. J Allergy Clin Immunol. 2015, 135:56-62.
10.1016/j.jaci.2014.08.044

10. Bloom KA, Huang FR, Bencharitiwong R, Bardina L, Ross A, Sampson HA, Nowak-Węgrzyn A:
Effect of heat treatment on milk and egg proteins allergenicity . Pediatr Allergy Immunol.
2014, 25:740-6. 10.1111/pai.12283

2020 Manadan et al. Cureus 12(8): e9828. DOI 10.7759/cureus.9828 5 of 6

https://dx.doi.org/10.1016/j.gtc.2014.02.010
https://dx.doi.org/10.1016/j.gtc.2014.02.010
https://dx.doi.org/10.1007/s00431-018-3129-7
https://dx.doi.org/10.1007/s00431-018-3129-7
https://dx.doi.org/10.1016/j.jaci.2012.05.021
https://dx.doi.org/10.1016/j.jaci.2012.05.021
https://dx.doi.org/10.3390/foods6110102
https://dx.doi.org/10.3390/foods6110102
https://dx.doi.org/10.1021/jf00103a004
https://dx.doi.org/10.1021/jf00103a004
https://dx.doi.org/10.3168/jds.2017-14071
https://dx.doi.org/10.3168/jds.2017-14071
https://dx.doi.org/10.3168/jds.S0022-0302(05)73103-9
https://dx.doi.org/10.3168/jds.S0022-0302(05)73103-9
https://dx.doi.org/10.1016/j.jaci.2015.10.028
https://dx.doi.org/10.1016/j.jaci.2015.10.028
https://dx.doi.org/10.1016/j.jaci.2014.08.044
https://dx.doi.org/10.1016/j.jaci.2014.08.044
https://dx.doi.org/10.1111/pai.12283
https://dx.doi.org/10.1111/pai.12283


11. Nowak-Wegrzyn A, Bloom KA, Sicherer SH, Shreffler WG, Noone S, Wanich N, Sampson HA:
Tolerance to extensively heated milk in children with cow’s milk allergy . J Allergy Clin
Immunol. 2008, 122:342-7. 10.1016/j.jaci.2008.05.043

12. Ciaferoni A, Fuffner MA, Guzek R, Guan S, Brown-Whitehorn T, Muir A, Spergel JM: Elevated
expression of activated TH2 cells and milk-specific TH2 cells in milk-induced eosinophilic
esophagitis. Ann Allergy Asthma Immunol. 2018 Feb, 120:177-83. 10.1016/j.anai.2017.11.006

13. Hill DA, Spergel JM: The immunologic mechanisms of eosinophilic esophagitis . Curr Allergy
Asthma Rep. 2016, 16:9. 10.1007/s11882-015-0592-3

14. Gonsalves N, Yang GY, Doerfler B, Ritz S, Ditto AM, Hirano I: Elimination diet effectively
treats eosinophilic esophagitis in adults: food reintroduction identify causative factors.
Gastroenterology. 2012, 142:1451-9. 10.1053/j.gastro.2012.03.001

15. Seeking to Change U.S. Tastes; Italian Company Sings The Praises of UHT Milk . (June 26,
1993). Accessed: August 18, 2020: https://www.nytimes.com/1993/06/26/business/seeking-to-
change-us-tastes-italian-company-sings-the-praises-of-uht-milk....

2020 Manadan et al. Cureus 12(8): e9828. DOI 10.7759/cureus.9828 6 of 6

https://dx.doi.org/10.1016/j.jaci.2008.05.043
https://dx.doi.org/10.1016/j.jaci.2008.05.043
https://dx.doi.org/10.1016/j.anai.2017.11.006
https://dx.doi.org/10.1016/j.anai.2017.11.006
https://dx.doi.org/10.1007/s11882-015-0592-3
https://dx.doi.org/10.1007/s11882-015-0592-3
https://dx.doi.org/10.1053/j.gastro.2012.03.001
https://dx.doi.org/10.1053/j.gastro.2012.03.001
https://www.nytimes.com/1993/06/26/business/seeking-to-change-us-tastes-italian-company-sings-the-praises-of-uht-milk.html
https://www.nytimes.com/1993/06/26/business/seeking-to-change-us-tastes-italian-company-sings-the-praises-of-uht-milk.html

	Eosinophilic Esophagitis Occurring After Switching to Ultra-Pasteurized Milk: Coincidence or Unrecognized Etiologic Trigger?
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Esophagogastroduodenoscopy showing mild exudate and furrows throughout the esophagus, most notable distally
	FIGURE 2: Repeat esophagogastroduodenoscopy showing a grossly normal esophagus

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


