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BACKGROUND:
Abbreviations used in this pap
esophagogastroduodenoscopy
esophagogastric junction outflo
gitis; eos/HPF, eosinophils pe
manometry; IRP, integrated
inhibitor.
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An association has been reported between achalasia and eosinophilic esophagitis (EoE). We
performed a retrospective study of high-resolution manometry (HRM) patterns in a large
cohort of patients with EoE.
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MATERIAL AND
METHODS:
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We collected data from consecutive patients with a new diagnosis of EoE from 2012 through
2019 undergoing HRM during the initial assessment at different centers in Italy. Demographic,
clinical, endoscopic and histological characteristics were recorded at baseline and during
management. Diagnoses of EoE and esophageal motility disorders were made according to
established criteria. Treatments offered included proton pump inhibitors and topical steroids
for EoE, and pneumatic dilation and myotomy for achalasia. Response to therapy was defined as
less than 15 eosinophils per high power field in esophageal biopsies.
91

92

RESULTS:
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Of 109 consecutive patients (mean age 37 years, 82 male), 68 (62%) had normal findings from
HRM. Among 41 patients with motor disorders, 24 (59%) had minor motor disorders and 17
(41%) presented with major motor disorders, including 8 with achalasia (1 with type 1, 4 with
type 2, and 3 with type 3). Achalasia and nonachalasia obstructive motor disorders had 14.7%
prevalence among patients with EoE. Achalasia was more frequent in women, with longer diag-
nostic delay and abnormal esophagogram (P < .05) compared with EoE without achalasia or
obstructivemotor disorders. Clinical features and endoscopic findings did not differ significantly
between patients with EoE with vs without achalasia and obstructive motor disorders. A higher
proportion of patients without achalasia and obstructive motor disorders responded to topical
steroids than patients with these features (P < .005). Invasive achalasia management was
required for symptom relief in 50% of patients with achalasia and obstructive motor disorders.
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CONCLUSION:
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Achalasia and obstructive motor disorders are found in almost 15% of patients with EoE—
esophageal eosinophilia might cause these disorders. Patients with EoE who does not respond
to standard treatments might require targeted muscle disruption
107
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er: DES, distal esophageal spasm; EGD,
; EGJ, esophagogastric junction; EGJOO,
w obstruction; EoE, eosinophilic esopha-
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What You Need to Know

Background
Eosinophilic esophagitis (EoE) is characterized by
esophageal symptoms and eosinophilic inflammation
of esophageal mucosa. Eosinophils have recently
been implicated in the pathogenesis of achalasia and
esophageal obstructive motility disorders.

Findings
Achalasia and obstructive motility disorders were
identified in approximately 15% of patients with
EoE. Clinical and endoscopic findings were almost
identical between patients with EoE with and
without achalasia and obstructive motility disorders;
the diagnostic delay was significantly longer for pa-
tients with EoE with achalasia.

Implications for patient care
Coexistence of achalasia and obstructive motility
disorders requires disease-specific management for
resolution of dysphagia. Esophagography and high-
resolution manometry can facilitate diagnosis of
motility disorders in patients with EoE—especially
when symptoms persist despite treatment.
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Eosinophilic esophagitis (EoE) is a chronic im-
mune- and antigen-mediated disorder character-

ized by esophageal symptoms and eosinophilic
inflammation,1,2 in which antigens, mainly of food origin,
stimulate a Th2-mediated immune response that recruits
eosinophils into the esophagus.3 Once there, eosinophils
produce a plethora of inflammatory cytokines, resulting
in fibrotic remodeling of the esophageal wall, and leading
to esophageal dysfunction and symptoms.1 Because eo-
sinophils have been isolated from esophageal muscle bi-
opsies, and can release neurotoxic products, they are
suspected to play a role in achalasia pathogenesis.4,5

Indeed, eosinophilic inflammation of the esophageal
muscularis propria and mucosal layer have been re-
ported in achalasia.6–10

The easy availability of esophagogastroduodenoscopy
(EGD) and high-resolution manometry (HRM) in clinical
practice allows earlier and precise investigation of
dysphagia.11 Although esophageal motility abnormalities
ranging from hypo- to hypercontractile disorders and
achalasia have been reported in EoE,4,12–16 their rela-
tionship with EoE remains poorly understood. We hy-
pothesized that a true association exists in some
instances via shared pathogenesis through eosinophilic
infiltration. Our primary aim was to evaluate the overlap
between EoE and esophageal obstructive motor disor-
ders, including achalasia. Secondary aims were to assess
the clinical course and the response to treatment in these
cohorts.

Materials and Methods

Study Population

We evaluated consecutive patients with a new diag-
nosis of EoE who underwent HRM during initial evalu-
ation at academic institutions in Padua, Genoa, Pisa, and
Naples, between 2012 and 2019. HRM was added to the
diagnostic work-up after evidence of overlap between
achalasia and EoE.6 The study was performed according
to the Declaration of Helsinki and was approved by the
local ethics committee (Identifier: Cesc 3312/AO/14).
Part of the reported data has been previously published
elsewhere.17–19 All patients provided written informed
consent before data collection.

EGD and Esophagogram

Each patient presented with esophageal symptoms
(dysphagia or food impaction). At EGD, 2 biopsy samples
each from the proximal, mid, and distal esophagus, and
samples from the stomach and duodenum were ob-
tained. Gross esophageal mucosal characteristics were
recorded and endoscopic reference score was calcu-
lated,20 which rates the severity of edema (0–1), rings
(0–3), exudates (0–2), furrows (0–2), and strictures
FLA 5.6.0 DTD � YJCGH57402_proof � 7
(0–1). A diagnosis of EoE required presence of �15 eo-
sinophils per high-power field (eos/HPF) on biopsies
from the mid and proximal esophagus.21 Other causes of
esophageal eosinophilia were excluded.22 Each patient
underwent an esophagogram to evaluate for transit ab-
normalities, strictures, dilated esophagus, esophageal
stasis, bird’s beak appearance, tortuous esophagus, and
tertiary contractions.
High-Resolution Esophageal Manometry

All patients underwent HRM for inclusion, performed
according to the Italian National Guidelines,23 with
manometric diagnoses according to Chicago Classifica-
tion version 3.0.24 Achalasia required abnormal median
integrated relaxation pressure (IRP), and was subtyped
based on absence (type 1) or presence of �20% esoph-
ageal panesophageal pressurization (type 2), or �20%
premature contractions (type 3). Nonachalasia obstruc-
tive motility disorders included distal esophageal spasm
(DES) (�20% premature contractions with normal IRP),
jackhammer esophagus (�20% sequences with distal
contractile integral >8000 mm Hg/cm/s and normal
IRP), and esophagogastric junction (EGJ) outflow
obstruction (EGJOO) (abnormal IRP without achalasia or
structural EGJ stenosis). ManoScan Acquisition Software
and ManoView Analysis Software (Medtronic, Minneap-
olis, MN) were used for HRM acquisition and
interpretation.
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232



Q2

- 2020 Achalasia and EoE: 2 Separate Entities? 3

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348
Clinical Assessment

Demographic and clinical characteristics were
extracted from the initial presentation. A 4-point Likert-
type scale was used to characterize esophageal and
exraesophageal symptoms, as previously reported.19,21

Dysphagia was defined as dominant when the Likert-
type score was >2. Dysphagia and reflux symptoms
were further assessed using the Dysphagia Symptom
Questionnaire and Gastroesophageal Reflux Disease
Questionnaire.19,21 The Eckardt score was recorded in all
patients, despite validation only in achalasia. This score
attributes 0–3 points to 4 symptoms (dysphagia, regur-
gitation, chest pain, and weight loss), with final scores
ranging from 0 to 12.

All patients diagnosed with EoE initially underwent 8
weeks of double-dose proton pump inhibitor (PPI)
treatment (ie, pantoprazole 40 mg twice a day, esome-
prazole 40 mg twice a day, or rabeprazole 20 mg twice a
day), and repeat EGD to assess endoscopic and histo-
logical response. In the absence of histological response
(ie, <15 eos/HPF), topical steroid therapy (fluticasone or
budesonide, 2 mg daily) or 6-food elimination diet was
administered, with subsequent repeat EGD. When stric-
tures were found, endoscopic dilation was performed.
Symptoms, endoscopic and histological features were
recorded during follow-up.

In the 16 patients with achalasia or obstructive motor
disorders, additional detailed clinical history, diagnostic
delay, comorbidities, diagnostic evaluation, and response
to therapy were obtained. Specific achalasia treatments
were administered when dysphagia persisted (Eckardt
score >3 or Likert score >2), and included laparoscopic
surgical myotomy (laparoscopic Heller myotomy) or
pneumatic dilation according to availability and experi-
ence at each center.

Statistical Analysis

Differences in proportions were compared using the
chi-square or Fisher’s exact test as appropriate. Unless
otherwise specified, data are presented as median and
range values. When data were not normally distributed,
differences between groups were compared using
Kruskal-Wallis or Mann-Whitney tests. Differences were
considered statistically significant when P < .05.

Results

Of 186 EoE patients identified, 77 were excluded
(declined HRM, prior EoE diagnosis and therapy, severe
strictures). The final study cohort consisted of 109
consecutive patients (mean 37 years of age, 82 male)
with a new EoE diagnosis, complete clinical data and
interpretable HRM (Table 1). None of the patients were
taking opiate medications. Obstructive symptoms
including dysphagia (90%) and bolus impaction (67%)
FLA 5.6.0 DTD � YJCGH57402_proof � 7
were frequent, whereas gastroesophageal reflux
disease–like symptoms were less common (40%).
Endoscopic fibrosis (ie, rings, narrowing) and inflam-
mation (ie, edema, whitish exudates, linear furrows)
were found in 69% and 80%, respectively, with esoph-
ageal strictures in 16%. Most patients responded to PPI
or topical steroid therapy (92.68%); only 2 patients
underwent 6-food elimination diet alone without
response. Among the 101 responders, 13 patients un-
derwent endoscopic dilation along with medical therapy
(n ¼ 4 with PPI and n ¼ 9 with steroids).
High-Resolution Manometry

A normal HRM study was observed in 68 (62%) pa-
tients (Figure 1). Of the remaining 41 patients, 24 (59%)
had a minor motor disorder (ineffective esophageal
motility ¼ 23, fragmented peristalsis¼1), while 17
(41%) had a major motility disorder (achalasia type 1 ¼
1, type 2 ¼ 4, type 3 ¼ 3, DES ¼ 1, jackhammer esoph-
agus¼2, EGJOO¼5, absent contractility ¼ 1). Eventually,
8 (7.3%) patients had achalasia and 8 (7.3%) had non-
achalasia obstructive motor disorders, for a total of 16
(14.7%) patients with obstructive motor
pathophysiology.
EoE Patients With and Without Achalasia and
Other Obstructive Motility Disorders

Upon comparing clinical characteristics (Table 1),
more women were noted in EoE with achalasia and
obstructive motility disorders group compared with
those without (P ¼ .011), while other demographic fea-
tures, diagnostic delay, and clinical, endoscopic, and
histologic findings were similar between the 2 cohorts (P
� .1 for each comparison). Abnormalities on esophago-
gram were seen more often in achalasia and obstructive
motility disorders (P < .001). While PPI response was
similar (P ¼ .104), patients with achalasia or other
obstructive motility disorders responded significantly
less to topical steroids (P ¼ .005) (Figure 2).

Achalasia patients resembled those with other
obstructive motility disorders, without differences in
demographic features, symptoms, endoscopic and histo-
logic features (P � .23 for each comparison) (Table 2).
However, diagnostic delay was significantly longer in
achalasia patients compared with nonachalasia obstruc-
tive motility disorders (P ¼ .038), and with EoE without
obstructive motor disorders or achalasia (P ¼ .024).
Diagnostic delay trended toward significance (P ¼ .1)
when EoE with both achalasia and obstructive motor
disorders were compared with EoE without these
motility disorders. There were no differences in PPI and
topical steroid response between achalasia and other
obstructive motor disorders (P ¼ 1 and P ¼ .592,
respectively) (Figure 2).
September 2020 � 10:53 am � ce OB



Table 1. Baseline Demographics, Clinical Features, and Investigation Details Between Patient Cohorts

All Patients

EoE patients With Achalasia or
Nonachalasia Obstructive

Motor Disorders

EoE Patients Without Achalasia
or Nonachalasia Obstructive

Motor Disorders

P Valuen ¼ 109 n ¼ 16 n ¼ 93

Age at diagnosis, y 34 (12-73) 30.5 (16-73) 34 (12-68) .540
Female 17 (25%) 8 (50%) 19 (20%) .011a

BMI, kg/m2 22.5 (15-42) 22 (19-26) 22.5 (15-42) .348
Diagnostic delay, y 2 (0-20) 4 (1-18) 2 (0-20) .102
Allergy 65 (60%) 11 (69%) 54 (58%) .421
Obstructive symptoms 103 (95%) 15 (94%) 88 (95%) 1.0
GERD-like symptoms 44 (40%) 4 (25%) 40 (43%) .270
Dominant dysphagia 96 (88%) 15 (94%) 81 (87%) .687
Eckardt score 3 (1-8) 3.5 (2-7) 3 (1-8) .307
Eosinophil count 57 (20-130) 51 (20-110) 58 (20-130) .318
EREFS score 3 (0-6) 3 (0-6) 3 (0-6) .262
Abnormal esophagogram 30 (28%) 11 (69%) 19 (20%) <.001a

Values are mean (range) or n (%).
BMI, body mass index; EoE, eosinophilic esophagitis; EREFS, endoscopic reference score.
a���.

4 Ghisa et al Clinical Gastroenterology and Hepatology Vol. -, No. -

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463
Follow-Up and Outcome in EoE With Achalasia
and Obstructive Motor Disorders

Of the 8 achalasia patients, most were women, with a
long history of symptoms and endoscopic evaluations
before EoE diagnosis (Table 3). Esophagograms sug-
gested achalasia in 75% of cases. One achalasia patient
had histologic response and partial clinical response to
PPI therapy, but dysphagia resolved after pneumatic
dilation. Topical steroids were effective in 5 of the
remaining patients, but 2 required achalasia manage-
ment to resolve obstructive symptoms. Finally, 2 patients
did not respond to medical therapies, and required
invasive achalasia management (Table 3); topical ste-
roids were used for residual eosinophilia.

Of the 8 patients with nonachalasia obstructive
motility disorders, 5 had EGJOO (Table 4). One had
clinical improvement and histological resolution of
eosinophilia after PPI therapy, and another obtained
deep remission with topical steroids. Of the remaining 3
with EGJOO, only 1 achieved histological remission with
topical steroids, but all 3 required pneumatic dilation for
dysphagia resolution; residual eosinophilic infiltration
was effectively treated with topical steroids in 2 patients.
The 2 patients with jackhammer esophagus had clinical
and histological remission with medical therapy, one
with PPI and the other with topical steroids. Finally, 1
patient with DES did not achieve clinical and histological
remission with medical therapy, likely owing to poor
compliance to daily therapy (Table 4).

After mean follow-up of 30 months, clinical, endo-
scopic and histological benefit from therapy was
observed in 15 of 16 (94%) patients with achalasia and
obstructive motor disorders.
FLA 5.6.0 DTD � YJCGH57402_proof � 7
Discussion

In this multicenter study evaluating a large cohort of
EoE patients, we reported that achalasia is not an un-
common finding in EoE, detected in 7.3% of patients
evaluated with HRM. When obstructive major motility
disorders with an obstructive component were also
included, the frequency increased to 14.7%. We showed
that clinical features of EoE patients with achalasia and
obstructive motor disorders were almost identical to
those without these motility disorders, indicating that
dysphagia induced by motor disorders can overlap or
mimic that related to EoE. In our opinion, this is clinically
relevant, because most patients with obstructive motor
disorders required disease-specific invasive management
in addition to usual EoE treatments for symptom relief.
We conclude that dedicated dysphagia evaluation with
both esophagogram and HRM is needed when symptoms
persist despite EoE management.

Anatomical and structural changes identified on EGD,
such as rings, strictures, and narrow caliber lumen, may
explain dysphagia, particularly food impaction, which is
more specific for EoE than achalasia. However, dysphagia
may occur even without endoscopic findings, when the
mechanism is unclear. In these circumstances the pos-
sibility that a hidden esophageal motility disorder,
including achalasia, could be involved in symptom gen-
eration has been increasingly recognized4,12–15 and re-
ported in up to 40% of EoE patients, although supporting
data are limited to case reports and small retrospective
series.13,14,25–27 We confirm a similar frequency of
motility disorders (38%), with 16% demonstrating ma-
jor motility disorders according to Chicago Classification
version 3.0.
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More significantly, our data indicate that 1 in 7 pa-
tients with EoE may have an obstructive motor process,
and 1 in 14 may have overt achalasia. Considering that
the estimated prevalence of achalasia in the general
population is 10-16 cases per 100,000 individuals,28 our
results are supportive of a potential causal link with EoE.
Clinical presentation was identical to that of EoE without
obstructive motor disorders, except for a longer diag-
nostic delay, particularly with achalasia. Most patients
with achalasia and obstructive motility disorders
required specific management targeting the obstruction
in addition to usual EoE treatment. Our data highlight the
fact that dysphagia in EoE patients may not always be
explained by structural or anatomical abnormalities, and
indicate the need for specific treatment when symptoms
persist.6,14,15,29 We agree with the current guidelines for
EoE management when endoscopic or histologic criteria
for diagnosis are fulfilled, but our findings highlight the
importance of further evaluation for possible obstructive
motor disorders, when symptoms do not improve with
standard EoE management.

Since the late 1970s, single case reports have docu-
mented eosinophilic infiltrate in esophageal muscle
layers of surgically treated achalasic patients,8,9,30 rather
than mucosal eosinophil infiltration characteristic of
EoE.4,31 In the last decade, refined EoE diagnostic criteria
have allowed recognition of atypical sites of eosinophil
infiltration in presence of motor abnormalities, including
achalasia.30,32 Spechler et al4 synthesized these concepts
into 3 plausible pathophysiological relationships be-
tween achalasia and EoE. The first considers stasis of
retained food material causing mucosal inflammation
with secretion of chemokines, which in turn attract eo-
sinophils. This concept is not supported by the fact that
eosinophilia is almost always under 15 eos/HPF and
Figure 1. HRM patterns in patients with EoE.
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does not necessarily resolve following laparoscopic
Heller myotomy, which should resolve stasis.33 More-
over, in our patients, eosinophilia persisted in 4 patients
with achalasia or obstructive motor abnormalities
despite complete LES disruption, whereas medical ther-
apy resolved the inflammation in 4 patients prior to
definitive management. Therefore, our data are mixed
and cannot exclude that food stasis facilitated the initi-
ation of esophageal inflammation.

The second hypothesis suggests that eosinophils
located in the muscular layer release neurotoxins that
destroy esophageal intramural neurons in Auerbach’s
plexus, thus causing the inhibitory neural dysfunction
typical of achalasia. This is supported by the finding of
eosinophilic infiltrate adjacent the remaining myenteric
ganglion cells in esophageal muscle biopsies obtained
during POEM.5 This hypothesis, however, requires that
symptomatology and manometric abnormalities are
irreversible, whereas there are reports of clinical,
manometric, and histological remission after medical
management alone.4,6,32 Resolution of dysphagia with
medical therapies in our patients suggests that symp-
toms and manometric abnormalities can be reversible, at
least in part, by likely reducing the cytokine milieu
produced by eosinophils rather than neurotoxic damage.
Consequently, one could question whether eosinophil
inflammation of esophageal myenteric plexus necessarily
induces permanent destruction of local intramural neu-
rons in patients with achalasia and other obstructive
motor disorders.

The third hypothesis suggests that eosinophilic
products can cause achalasia-like motility abnormalities,
which may potentially resolve after treatment. Eosino-
phils are known to produce substances with proin-
flammatory, myoactive, neuroactive, and profibrotic
action. Therefore, they can mediate both the fibrotic
degeneration of superficial layers and the modulation of
contractile activity of the esophageal smooth muscle.4 In
keeping with this hypothesis, there are several reports of
normalization of dysmotility in EoE patients after topical
steroid treatment,4,6,15,16 which improved symptoms
with resolution of eosinophilia more often than PPI
therapy in our patients as well. While there could be
various pathophysiological mechanisms underlying the
association between achalasia and EoE, our data seem to
support the third hypothesis, even though firm conclu-
sions cannot be drawn because of the lack of consistent
HRM data following EoE management.

The longer diagnostic delay in EoE-achalasia patients
is consistent with delayed diagnosis of achalasia in gen-
eral. However, radiological abnormalities compatible
with achalasia or other obstructive motor disorders were
evident in the majority of patients even prior to mano-
metric confirmation. This emphasizes the value of
esophagogram in these patients, in that it can also
identify esophageal strictures.34 Furthermore, clinical,
endoscopic, and histological findings in EoE patients with
achalasia and obstructive motor disorders were almost
September 2020 � 10:53 am � ce OB



Figure 2. Comparison of
response to therapy be-
tween the study groups.
Topical steroid therapy
offered to patients re-
fractory to PPI was more
successful in absence of
achalasia or nonachalasia
obstructive motor disor-
ders (P ¼ .005). Achalasia
therapies were used in
case of nonresponse to
PPIs and topical steroid
use. All other achalasia
and nonachalasia
obstructive motor disorder
patients treated with
achalasia-specific therapy
had a good symptomatic
response.
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identical to the broader cohort without these motor ab-
normalities, thus underlining the value of an accurate
assessment of dysphagia. The significance of a higher
prevalence of women in the EoE-achalasia cohort is
Table 2. Demographics, Clinical Features, and Investigation
Details Between EoE Patients With Achalasia and
Those With Nonachalasia Obstructive Motor
Disorders

EoE
Patients
With

Achalasia

EoE Patients
With

Nonachalasia
Obstructive Motor

Disorders

P Valuen ¼ 8 n ¼ 8

Age at diagnosis, y 24 (16-73) 32.5 (19-45) .798
Female 5 (62.5%) 3 (38%) .619
BMI, kg/m2 21.2 (20-26) 23.3 (19-25) .234
Diagnostic delay, y 6 (1-8) 1.5 (1-10) .038a

Allergy 5 (63) 6 (75%) 1.0
Obstructive

symptoms
7 (87%) 8 (100%) 1.0

GERD-like
symptoms

3 (37%) 1 (12%) .569

Dominant
dysphagia

7 (87%) 8 (100%) 1.0

Eckardt score 3.5 (2-7) 3.5 (2-4) .721
Eosinophil count 62.5 (20-110) 45.5 (28-80) 1.0
EREFS score 3 (0-5) 3.5 (1-6) .798
Abnormal

esophagogram
6 (75%) 5 (63%) 1.0

Values are mean (range) or n (%).
BMI, body mass index; EoE, eosinophilic esophagitis; EREFS, endoscopic
reference score; GERD, gastroesophageal reflux disease.
a���.
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unclear. Autoimmunity, thought to be the basis for
achalasia pathophysiology,35 is seen more often in
women. Furthermore, immunosuppressive therapy (ie,
steroids) was effective and supportive of this autoim-
mune hypothesis. Nevertheless, our small patient num-
ber does not allow reliable conclusions regarding gender
effect. Finally, we observed that both disorders require
specific disease-related treatments, although a minority
of patients achieve symptom improvement without the
need of invasive treatments.

Our work presents some limitations. First, despite
multicenter consecutive patient enrollment, the sample
size of achalasia and obstructive spastic disorders is
unfortunately limited, given the discretional use of HRM
as nonroutine test in EoE patients. In addition, we cannot
exclude the potential for selection or referral bias, given
that the centers involved have expertise in diagnosis and
management of esophageal motor disorders. Thus, our
sample size may have been skewed by highly symp-
tomatic or more compliant patients who consented to
HRM. However, this does not underestimate the rele-
vance of achalasia diagnosis in EoE patients. Second,
manometric reassessment was performed only in 2 of 8
achalasia patients after EoE treatment, thus limiting
long-term analysis of the effect of EoE treatment on
motility abnormalities. Another limitation was the partial
information we had from histology as there are some
studies suggesting the utility of full-thickness biopsy
samples that include deeper layers of the esophageal
wall in EoE patients. Finally, we combined achalasia
spectrum disorders with other obstructive motor disor-
ders (including EGJOO) to obtain the overall prevalence
of 14.7%, in concert with modern concepts of obstructive
pathophysiology in these disorders.36 We note that the
prevalence of these obstructive motor disorders in EoE is
September 2020 � 10:53 am � ce OB



Table 3. Characteristics of EoE Patients with Achalasia

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 Patient 8

Age at diagnosis, y 68 16 73 22 21 50 26 19
Sex F M F M M F F F
Diagnostic delay, y 18 10 15 6 5 3 6 2
History of allergy No Allergic dermatitis

and rhinitis
No Allergic

rhinitis
Allergic

conjunctivitis
No Allergic

dermatitis
Allergic

dermatitis
Main symptoms Dysphagia Dysphagia Regurgitation Dysphagia

and globus
Dysphagia and
odynophagia

Dysphagia and
heartburn

Dysphagia and
food impaction

Dysphagia

EREFS score 4
E1R1E1F0S1

5
E1R2E1F1S0

3
E1R0E1F0S1

3
E0R1E1F0S1

3
E1R1E1F0S0

0
E0R0E0F0S0

4
E1R2E0F0S1

1
E1R0E0F0S0

HRM: achalasia subtype type II type III type I type III type II type III type II type II
Esophagogram Dilated esophagus,

narrowed EGJ
Delayed

esophageal
emptying

Esophageal
stasis, narrowed

EGJ

Narrowed
EGJ

Dilated esophagus,
narrowed EGJ

Normal Narrowed EGJ Normal

PPI response Yes No No (intolerant) No No No No No
Topical steroid response NA Yes Yes, only after

achalasia therapy
Yes Yes Yes, only after

achalasia therapy
Yes Yes

EoE treatment outcome based on
symptoms and histology

PPI responder Steroid responder PPI and steroid
refractorya

Steroid
responder

Steroid responder PPI and steroid
refractorya

Steroid responder Steroid
responder

Achalasia therapy PD Not required LHM Not required PD and LHM PD Not required LHM
Achalasia treatment outcome Responder to PD NA Responder to

LHM
NA Responder to LHM Responder to PD NA Responder

to LHM
HRM after EoE therapy Not done Not done Not done EGJOO Not done Not done Not done Achalasia

type II

EGJ, esophagogastric junction; EGJOO, esophagogastric junction outflow obstruction; EoE, eosinophilic esophagitis; EREFS, endoscopic reference score; F, female; GERD, gastroesophageal reflux disease; HRM, high-
resolution manometry; LHM, laparoscopic Heller myotomy; M, male; PD, pneumatic dilation; PPI, proton pump inhibitor.
aBoth patients became steroid responsive after achalasia treatment.
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Table 4. Clinical Characteristics of EoE Patients With Nonachalasia Obstructive Motor Disorders

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Pati 6 Patient 7 Patient 8

Age at diagnosis, y 19 32 29 37 45 4 22 33
Sex F M M M M M F
Diagnostic delay, y 1 10 1 2 5 3 1
History of allergy No Allergic asthma and

rhinitis
Allergic asthma and

rhinitis
Allergic
rhinitis

No Allergic de titis and
rhi

Allergic asthma Allergic rhinitis

Main symptoms Dysphagia Dysphagia Dysphagia Dysphagia Dysphagia Dysp ia Dysphagia and
Heartburn

Dysphagia

EREFS score 1
E0R1E0F0S0

4
E0R1E2F1S0

2
E0R2E0F0S0

3
E1R2E0F0S0

4
E1R1E0F1S1 E1R1E1 1

6
E1R1E2F1S1

1
E1R0E0F0S0

HRM: spastic disorder type EGJOO DES EGJOO Jackhammer EGJOO EG EGJOO Jackhammer
Esophagogram Delayed emptying,

narrowed EGJ
Normal Normal Normal Narrowed

EGJ
Narrow EGJ Narrowed EGJ Tertiary

contractions
PPI response Yes No (poor

compliance)
No No No N No Yes

`Topical steroid response NA No (poor
compliance)

Yes Yes Yes Yes, only a dilation
the y

Yes, only after dilation
therapy

NA

EoE treatment outcome
based on symptoms and
histology

PPI responder PPI and steroid
refractory

Steroid responder Steroid
responder

Steroid
responder

PPI and eroid
refra ya

PPI and steroid
refractorya

PPI responder

Achalasia therapy Not required Noncompliant Not required Not required PD P PD Not required
Achalasia treatment outcome NA NA NA NA Responder to

PD
Respond to PD Responder to PD NA

HRM after EoE therapy Not done Not done Not done Not done Not done Not e Not done Not done

DES, diffuse esophageal spasm; EGJ, esophagogastric junction; EGJOO, esophagogastric junction outflow obstruction; EoE, eosinophilic esophagitis; EREFS, end opic reference score; F, female; GERD, gastroesophageal
reflux disease; HRM, high-resolution manometry; LHM, laparoscopic Heller myotomy; M, male; NA, not applicable; PD, pneumatic dilation; PPI, proton pump in or.
aBoth patients became steroid responsive after PD.
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>10% even if EGJOO is excluded. While EGJOO may have
heterogenous etiologies, and spastic motor disorders
(DES, jackhammer esophagus) may not always have
obstructive components, we documented abnormal
bolus transit in all instances, clinical features were
similar between those with and without traditional
achalasia features, and management similar to achalasia
was effective in most instances, indicating that all these
disorders had an obstructive element. Nevertheless, we
feel that our study introduces an important concept of
the need to evaluate the presence of achalasia and
obstructive motor disorders in EoE patients, especially
those with persisting symptoms. In fact, symptom
response, including that to EoE therapies, depends on
adequate management of abnormal esophageal emptying
in many of these patients.

In conclusion, in this first study aimed at evaluating
the prevalence of achalasia and obstructive motor dis-
orders in EoE patients, we report achalasia in 7.3% and a
total of obstructive motility disorders in 14.7% of our
cohort, with almost identical clinical, endoscopic and
histological features compared with EoE patients without
these disorders. Variability in manometric patterns,
epidemiological characteristics and response to therapy
suggest that this relationship is not unequivocal, and the
exact pathophysiology remains to be elucidated. Our
findings indicate the need for carefully collecting clinical
symptoms and the use of expanded esophageal diagnostic
procedures as part of the diagnostic workup, particularly
when symptoms persist in EoE patients. Finally, we
demonstrate that patients with concurrent EoE and
achalasia or obstructive esophageal motility disorders
may not only respond to common medical therapies, but
also require invasive intervention. We conclude that the
association of EoE with achalasia and obstructive motor
disorders requires further prospective investigation.
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