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Abstract

We report the association of eosinophilic esophagitis (EoE) and hypertrophic cardiomyopathy 

(HCM) and provide genetic data indicating a linkage between EoE and HCM. The letter begins 

with an index patient diagnosed with both EoE and HCM and found to have a known genetic 

mutation for HCM. We then identify an odds ratio of nearly 8 for having both EoE and HCM 

following review of an electronic medical record with >1,000,000 individuals. Finally, via a 

candidate gene approach we identify significant association of HCM gene variants in a cohort of 

EoE patients versus control subjects. Collectively, we have identified a putative interaction 

between EoE and HCM with clinical and pathogenic implications.

To the Editor

Eosinophilic esophagitis (EoE) usually presents with upper gastrointestinal symptoms, 

although chest pain can be the primary symptom. We report the association of EoE and 

hypertrophic cardiomyopathy (HCM) in three patients and genetic data indicating a linkage 

between EoE and HCM.
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The index patient was a 26-year-old Caucasian male who presented with dysphagia and 

chest pain and was diagnosed with EoE according to consensus criteria.1 After both 

swallowed and oral glucocorticoid therapy, his dysphagia improved, but he continued to 

experience chest pain that was increasingly accompanied by palpitations and syncopal 

episodes post-prandially or with exertion. After an extensive cardiac work-up, he was 

diagnosed with HCM according to consensus criteria2 (Supplementary Table 1) and 

heterozygosity for a known, disease-causing missense mutation (E542Q) in the cardiac 

myosin-binding protein C3 (MYBPC3) gene.3

An electronic chart review of 1,281,475 patient records at Cincinnati Children's Hospital 

Medical Center (CCHMC) identified 2,100 and 241 possible cases of EoE and HCM, 

respectively, using ICD-9 codes. Of these, two cases other than the index case met 

diagnostic criteria for both EoE and HCM. Case #2 was a male with osteogenesis imperfect 

a type I (OI1), and case #3 was a male with 1p36 deletion syndrome whose deletion was 

10.88 megabases and included five actomyosin cytoskeleton–associated genes (ARHGEF16, 

ACTRT2, PLEKHG5, AJAP1, CTNNBIP1) (Supplementary Table 1). It is important to note 

that OI1 is a mild form of OI and is not associated with heart or GI symptoms therefore the 

presence of OI1 is likely a secondary finding. But, it is interesting to note that OI1 is a 

connective tissue disease associated with collagen 1 deficiency and EoE has recently been 

associated with other connective tissue diseases.4 Additionally, though patients with 1p36 

deletion syndrome are known to have cardiomyopathy there are no reports of EoE associated 

with this disease. Thus, even with regards to these patients, unexpectedly HCM and EoE are 

co-occurring. Also, as EoE is not a Mendelian disorder and likely requires multiple genetic 

hits for disease presentation, it is not surprising to find patients with multiple genetic hits. 

Using these data the odds ratio is 7.69 (CI 2.46-24.03; p < 0.001) suggesting that the co-

occurrence of EoE and HCM is not likely due to chance. It is important to note that our 

hospital based data exhibits enrichment for EoE (population prevalence 1:2000, our data 

1:600) as well as for HCM (population prevalence 1:200,000, our data 1:5000), likely 

because our center is a tertiary referral center for both EoE and HCM. Although there is 

enrichment in both conditions, we do not expect that the co-occurrence of both conditions 

will be affected by this bias, as patients seeking care for EoE are not routinely evaluated by 

cardiologists and patients seeking care for HCM are not being screened for EoE. Another 

way to consider what the odds ratio signifies is to examine the expected co-occurrence on 

the basis of our center's population. From our center's prevalence of EoE (1:600) and HCM 

(1:5000), random co-occurrence would be expected to be 1:3,000,000. Yet, the observed co-

occurrence rate for our center's population was 1:400,000 (or 3 in 1, 281, 475).

Next, we performed a candidate-gene association study assessing the frequency of MYBPC3 

genetic variants in EoE vs. non-EoE control cohorts (Supplementary Table 2).5 EoE was 

significantly associated with 24 single-nucleotide polymorphisms (SNPs) in the linkage 

disequilibrium block containing MYBPC3, including 6 SNPs in close proximity to the 

MYBPC3 gene on chromosome 11; this association was significant after permutation 

analysis (Figure 1 and Supplementary Table 3). One SNP, rs3729986, is a missense 

mutation (V158M), but is a variant that occurs in 11% of the general population.3 

Evaluating the 24 known, HCM-causing genes6, we found 62 EoE-associated genetic 
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variants within 5 kilobases of 17 of the 24 cardiomyopathy genes (P < 0.05) (Supplementary 

Table 4). EoE-associated variants (P < 0.05) were significantly enriched for variants near 

cardiomyopathy genes (permuted P < 0.015). Interestingly, of these genes, calreticulin 3 

(CALR3) is decreased by 17% (p=0.001) in the epithelial biopsies of EoE patients compared 

with control individuals as assessed by microarray (Supplementary Figure 1)7. This 

evidence suggests that HCM-associated genes also contribute to EoE susceptibility. 

Actomyosin proteins are important in mechanotransduction, a process recognized to be 

involved in chemotaxis of leukocytes, muscle contraction required for esophageal motility, 

and migration and proliferation of epithelial cells—processes germane in EoE. Collectively, 

we have identified a putative interaction between EoE and HCM with clinical and 

pathogenic implications.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Genetic variants at the MYBPC3 genetic locus. A) Regional association plot in which the red 

line marks a P value of < 0.05. B) Linkage disequilibrium (LD) heat map of variants in the 

region showing the LD (D′) between the variants with P values less than 0.05. C) Diagram 

of the MYPBC3 gene on chromosome (chr) 11. The location of the mutation in the index 

patient is in red, and single-nucleotide polymorphisms (SNPs) of the candidate gene study 

are in black. Vertical lines represent exons. Abbreviations: cM/Mb, centimorgans per 

megabase.
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