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Eosinophilic esophagitis is a rare disease in Asian countries, but its incidence is growing rapidly in Western countries. The main 
pathophysiology of eosinophilic esophagitis is esophageal epithelial barrier dysfunction; disruption of the esophageal epithelial barrier 
easily induces antigen sensitization to foods and aeroallergens, which leads to subsequent esophageal inflammation as a result of 
eosinophil recruitment. Here we report a case of an 11-year-old Korean boy who suffered from fever, odynophagia, dysphagia, and chest 
pain. His upper endoscopic findings showed longitudinal ulcers with a volcano-like appearance at the distal esophagus. Polymerase 
chain reaction test results and biopsy specimens were positive for herpes simplex virus type 1. He was treated with acyclovir and a 
proton pump inhibitor, but his follow-up endoscopy showed typical patterns of eosinophilic esophagitis, and the biopsy specimens were 
compatible with the diagnostic criteria for eosinophilic esophagitis. Therefore, we report a very rare case of eosinophilic esophagitis 
after herpes esophagitis in a Korean child with normal immunity. Clin Endosc  2019;52:606-611
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Introduction

Eosinophilic esophagitis (EoE) is defined as an immune- 
and antigen-mediated chronic esophageal inflammatory 
disease with eosinophilic accumulation and esophageal dys-
function symptoms, such as vomiting, dysphagia, and food 
impactions.1 Although the incidence of EoE is rapidly increas-
ing in Europe and the United States, EoE is a very rare disease 
in Korea and there have been limited studies on EoE in Korea 
and other Asian countries.2,3 The occurrence of EoE is asso-
ciated with abnormal esophageal epithelial barrier function, 
and collapse of the esophageal epithelium is one of the most 
important factors in the development of EoE.1,4 This abnor-

mality can easily lead to sensitization to food and environ-
mental antigens, followed by cytokine mediated recruitment 
of eosinophils to the esophagus.1 

Herpes simplex virus (HSV) is a common cause of infec-
tious esophagitis in immunocompromised patients, but HSV 
esophagitis is also found in immunocompetent healthy chil-
dren and adults.5-8 HSV infection in the esophagus can induce 
the breakdown of the esophageal mucosa and activate an 
immune reaction that sensitizes the esophagus to foods and 
aeroallergens.5 In practice, there have been reports of subse-
quent occurrences of EoE due to HSV infection.5-7,9-12 How-
ever, active EoE can also cause HSV esophagitis as a result of 
active untreated EoE disrupting the esophageal mucosa integ-
rity and allowing infectious agents, such as HSV, to invade the 
esophageal mucosa more easily.10 

The patient described in this report was diagnosed with 
EoE after esophageal epithelial damage due to HSV esophagi-
tis. Until now, EoE has not been diagnosed after HSV esopha-
gitis in Korea; we report a case where EoE was diagnosed after 
HSV esophagitis in an immunocompetent pediatric patient, 
and we present a review of relevant literature on the subject.
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Case report

An 11-year-old boy who had allergic rhinitis without other 
medical problems was admitted with fever, odynophagia, 
dysphagia, and chest pain. On examination, his body tem-
perature was 38.2℃ and he had multiple ulcers on his lip and 
hard palate. The initial esophagogastroduodenoscopy (EGD) 
(Olympus GIF-Q260 Video Gastroscope; Olympus, Tokyo, 
Japan) revealed numerous depressed linear ulcerative lesions 
at the mid-esophagus. The longitudinal ulcers had erythem-
atous mucosa with raised margins and yellow bases with a 
volcano-like appearance at the distal esophagus (Fig. 1A). 
Polymerase chain reaction (PCR) and immunohistochemistry 
were performed with the EGD biopsy specimens in order to 
identify the causative infection of the ulcers. 

We extracted genomic DNA from the fresh esophageal 
biopsy tissues using the QIAsymphony kit (Qiagen, Hom-
brechtikon, Switzerland), following preparation with tissue 
lysis buffer and proteinase K solution (Qiagen). We mixed the 
primer mixture of HSV type 1 and type 2 (BioCore, Seoul, 
Korea) and the genomic DNA. PCR was performed with a 
cycling condition consisting of a denaturation step for 12 min-
utes (95°C), followed by 35 cycles of 45 seconds at 94°C, 67°C, 
and 72°C respectively, and a final extension at 72°C for 5 min-
utes. Electrophoresis was performed with the PCR products 
and the internal control. The marker of the 279 base pair was 
HSV type 1 and the 180 base pair was HSV type 2. Although 
HSV type I was positive in the PCR test, HSV was negative in 

the immunohistochemistry exam, which also showed nonspe-
cific inflammatory and ulcerative findings without cytopathic 
changes and intranuclear inclusions (Fig. 1B). We performed 
PCR with skin, blood, and gastrointestinal tissues of six pa-
tients in parallel. HSV type 1 was only positive in the esopha-
geal tissue of this patient, and so we could exclude the possi-
bility of contamination during the test. Cytomegalovirus and 
Epstein-Barr virus were negative in the PCR test, and there 
was no evidence of Candida infection in the histopathologic 
stain. We made a diagnosis of HSV esophagitis, and treated 
the patient with intravenous acyclovir (5 mg/kg/day) and a 
proton pump inhibitor (PPI) (1 mg/kg/day). The symptoms 
improved and we performed an EGD 9 days after admission. 

Although the mucosal edema and erythema were im-
proved, the ulcers that were observed in the mid and distal 
esophagus remained as scars (Fig. 2A). Histopathologic ex-
amination showed an improvement in inflammation and ul-
cerative change, and HSV type 1 was no longer detectable by 
PCR (Fig. 2B). As a result of these improvements, the patient 
was discharged 11 days after admission. Investigations to as-
sess immune function, such as measurement of immunoglob-
ulins, complement, and lymphocyte subsets, were normal, and 
an antibody test for human immunodeficiency virus was neg-
ative. The total IgE was increased to 512.7 IU/mL (1.9–170.0), 
and intravenous acyclovir and PPI were administered for 10 
days. The intravenous PPI treatment was then changed to an 
oral medication and used for a total of 8 weeks. 

We performed a follow-up EGD at 12 weeks after diagnosis, 

Fig. 1. (A) Longitudinal ulcers with raised margins, yellow bases with a volcano-like appearance on the distal esophagus (black ellipses), and ulcers on the lip are 
shown. (B) The initial esophageal biopsy specimen shows nonspecific inflammatory and ulcerative findings without cytopathic changes or intranuclear inclusions 
(hematoxylin and eosin stain, ×200). The polymerase chain reaction test is positive for herpes simplex virus (HSV) 1; patient (P), positive control (PC), and negative 
control (NC).    
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in which endoscopic findings of EoE with white exudates and 
multiple linear furrows without mucosal blood vessels in the 
mid and distal esophagus were identified (Fig. 3A, B). Upon 
histopathologic examination of the endoscopic biopsies, there 
was no evidence of HSV infection, and large quantities of in-
traepithelial eosinophils were observed in the proximal, mid-
dle, and distal regions of the esophagus (Fig. 3C). In total, 20, 
50, and 200 eosinophils were observed in high-power fields 
of the proximal, middle, and distal regions of the esophagus, 
respectively. In the stomach and duodenum, 1 and 15 eosino-
phils were identified in high-power fields, respectively, and the 
total blood eosinophil count was increased to 500/mm3. HSV 

IgG was converted from negative in the initial test, to positive 
at follow-up, but IgM was negative in both tests. 

Although we treated with intravenous acyclovir and PPI for 
10 days and oral PPI for the next 7 weeks, the patient’s endo-
scopic and histological findings were compatible with EoE; as 
such, we made a diagnosis of EoE following HSV esophagitis. 
Although the patient’s chest pain and odynophagia resolved 
after treatment, he still experienced epigastric pain with meals. 
We intend on starting a six food elimination diet followed by 
a topical steroid if a food elimination diet confirms intoler-
ance. 

Fig. 2. (A) After acyclovir treatment, although the middle and distal esophagus shows improvement in mucosal edema and ulcers, the distal esophagus still shows 
ulceration with scarring. (B) The post-treatment biopsy specimen shows an improvement in inflammation, and the herpes simplex virus (HSV) type 1 polymerase chain 
reaction test shows a negative change. P, patient; PC, positive control; NC, negative control.

A B

Fig. 3. (A) The follow-up endoscopy after acyclovir and proton pump inhibitor treatment shows multiple white exudates and moderate mucosal edema with furrows 
in the proximal esophagus. (B) The distal esophagus shows multiple longitudinal furrows with loss of mucosal vascularity. (C) The distal esophageal biopsy specimen 
from the follow-up endoscopy shows massive intraepithelial eosinophilic infiltration (up to 200 per high power field) and subepithelial fibrosis (hematoxylin and eosin 
stain, ×200).         
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Discussion

Currently, the incidence of EoE is approximately 10 cases 
per 100,000 persons worldwide, and Caucasians are more 
affected by EoE than any other race.3,13 Asian countries have 
not undergone population-based studies of EoE because of 
the rareness of the disease in Asians. Indeed, Kim et al.14 re-
ported that in a single center study in Korea the percentage 
was 0.23% among patients who received EGD over an 8 year 
period. There have been no studies on pediatric EoE in Korea. 

The presented case is significant because of the rarity of EoE 
following HSV esophagitis in Korea.

EoE is characterized by esophageal dysfunction and esoph-
ageal eosinophilia due to complex mechanisms, such as genet-
ic and environment factors, and antigenic stimuli from food 
or aeroallergens.4 This immune response is mediated by T 
helper 2 (Th2) lymphocytes, which secrete various cytokines 
that are responsible for eosinophil recruitment into the esoph-
agus, and subsequent disruption of the epithelial barrier.4 The 
impaired esophageal barrier is one of the known factors asso-

Table 1. Clinical Features of Previously Reported Cases Associated with Eosinophilic Esophagitis and Herpes Simplex Virus Esophagitis

Case Sex Age at diagno-
sis of EoE (yr) Nation Past medical history Order of HSV infection 

and EoE
Endoscopic finiding at 

presentation

1 M 14 Australia Asthma HSV infection precede  
8 wk

Longitudinal furrows and 
linear ulcers

2 M 16 Australia Caustic esophagitis,
Asthma, and FA (legumes)

HSV infection precede  
6 wk

Longitudinal furrows

3 M 9 Brazil Atopic dermatitis HSV infection precede  
4 wk

Unknown

4 M 20 Portugal Asthma HSV infection precede  
6 wk

Linear erosions 

5 M 4 USA No HSV infection precede  
6 wk

Unkown

6 F 17 Croatia FA (milk) Concurrent Longitudinal furrow with 
concentric rings

7 M 18 USA AR and FA (wheat) Concurrent Shallow round ulcers

8 F 25 Switzerland Unknown EoE precede unknown years White exudates

9 F 22 Switzerland Unknown EoE precede 5 yr Longitudinal furrows and 
decreased vascular pattern

10 M 29 Switzerland Unknown Concurrent Furrows, white exudates, 
solitary ulcer 

11 M 24 Switzerland Unknown EoE precede 6 yr Erosions and puncuate 
ulcerations

12 M 28 Switzerland Asthma, AR HSV infection precede  
9 wk

White exudate and edema

13 M 13 USA No HSV infection precede  
4 wk

Furrows, erythema 

14 M 21 Spain No HSV infection precede  
12 wk

Furrows and white exudates 

15 M 8 USA Asthma HSV infection precede  
6 wk

Erosions and purulent exu-
date

16 M 14 USA Atopic dermatitis HSV infection precede  
8 wk

Edema, furrows, and rings

17 M 8 USA Asthma HSV infection precede  
8 wk

Edema and furrows

18 M 11 USA Asthma HSV infection precede  
20 wk

Edema and furrows

AR, allergic rhinitis; EoE, eosinophilic esophagitis; FA, food allergy; HSV, herpes simplex virus.
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ciated with the occurrence of EoE. 
HSV esophagitis is common in immunocompromised 

patients, but has also been continuously reported in immu-
nocompetent adult and pediatric patients.8 As in this case, 
patients with HSV esophagitis present with retrosternal pain 
and odynophagia with or without fever.11 Endoscopic findings 
of HSV esophagitis demonstrate circumscribed ulcers with 
raised edges and erythema, described as volcano-like ulcers.11 
In the histopathological diagnosis of HSV esophagitis, acute 
inflammation, ulceration, and cytopathic changes are major 
points.15 A definitive histological diagnosis of HSV esophagi-
tis requires herpes virus isolation from the tissue during cell 
culture.15 Although viral culture offers high sensitivity and 
specificity, transport conditions and laboratory environmental 
factors have an effect on virus isolation.8 In addition, biopsies 
should be taken from the ulcer margins in order to increase 
the HSV isolation rate.8 On the other hand, the PCR test has a 
higher detection rate for HSV than cell culture.8 Indeed, in the 
described case, HSV was only detected by PCR and not from 
immunohistochemical examination. We believe that the his-
tological features of HSV infection were not clearly observed 
in this case because the site of the biopsies was the base of the 
ulcer. 

The link between EoE and HSV esophagitis has been re-
ported in some cases in Western countries.5-7,10-12,16-18 There has 
been debate as to whether HSV esophagitis is the causative 
agent of EoE, or whether EoE is a predisposing factor for HSV 
esophagitis. Esophageal tissue injury due to HSV infection 
may cause a breakdown of the esophageal mucosal barrier, 
resulting in the development of hyper-reactivity to food and 
environmental antigens.11,12 This change may also trigger Th2 
cell clones, which induce cytokine secretion and eosinophilic 
inflammation.11 Additionally, EoE might already be present 
prior to HSV infection, because the esophageal eosinophilic 
mucosal inflammation in EoE is susceptible to candidiasis, 
HSV, and other viral infections.11 In this case, HSV infection 
occurred first, followed by EoE. We found 18 cases related 
to EoE and HSV esophagitis reported in PubMed Central 
(Table 1); in these cases, the mean age of EoE occurrence was 
16.7±7.3 years (4–29 years), and HSV infection preceded EoE 
in 12 of 18 cases. HSV esophagitis and EoE were simultane-
ously detected in three cases, and in the remaining three cases, 
HSV esophagitis was diagnosed following EoE. However, it 
is difficult to clearly identify the relationship between EoE 
and HSV esophagitis. Acute inflammation as a result of HSV 
infection can induce pathologic findings that are dominated 
by neutrophils, and EoE may be masked if there is an under-
lying disease. HSV esophagitis is more likely to occur with 
inflammation of the esophageal mucosa, as in EoE, because 
HSV esophagitis is rare in individuals with normal immunity. 

However, as in this case, there have been reported cases of 
EoE following HSV infection. In the current case, the child 
had no previous EoE symptoms, but EoE occurred following 
HSV esophagitis, with ulceration in the mouth and gingiva. 
Through several cases that have been previously reported, we 
found that the mean duration of EoE occurrence following 
HSV esophagitis was 8 weeks. In the current case, EoE was 
detected by EGD 12 weeks after the diagnosis of HSV esopha-
gitis. 

Thus, we report a case of HSV esophagitis in a healthy child 
with normal immune function. It is not yet established wheth-
er HSV esophagitis is a causative factor for EoE, or whether 
EoE is a predisposing factor for HSV esophagitis. However, 
if HSV esophagitis is confirmed, endoscopic follow-up at 8 
weeks should be considered in order to establish whether EoE 
is present.
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