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A 43-Year-Old Man with Abdominal Pain and Diarrhea for 2 Months
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Q. W Axfo A WE L 18,610/mm’ (ZZT- 4,969/mm’
[26.7%]; SAFE 9,975/mm’ [53.6%)]), M4 129 g/dL, AT 219,000/mm’, Z Ha]F£5] 0.5 mg/dL, 27 Wa]34l 0.1 me/dL,
ofAulE|o]| Eofu|le o] A4 29 IU/L, dehdotn|do] a4 21 UL, @4 obdetobA] 66 UmL, @34 2jutolA] 80 UmL,
C-REST 6.15 me/dL, Z2ZAE 1.56 ng/mL AT H5 FHFE TSP olA a5Fe] Bl tf o] HubaQl v|$-E5
HlA(Fig. 1A), T AFEETEFAA =42 1H7-2-5-D(ground-glass opacity)©] SH1 %] AThFig. 1B). th7d A oAl
Aol Hute] Fga 24,

FALZ LR e HrHE Asieith @3 & W92 2529 E (immunoglobulin E)= 139 IU/mLY 1, 71443 o
Z5 AAFE 7185 Aol "t @ Hol] W25 G A AAblA W3S, 12 deS, L3S BF 540l

Qich. 3}aHalA|, F=AJ LAl 3 28} (antineutrophil cytoplasmic antibody, ANCA)= R 24 o|qicth AlAlZzLulofA] Eo]
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242 gtk 237] S8 IATE FEAEA SARTE 30%R2 STFSHRAL 71 T AL HERE R R AL
327 o) AT, FHlE XAlollA el itk Al 8l 22 HAatolA B4 S 9fo So] A2 glgle

w, fipl-like 1-platelet-derived growth factor receptor alpha (FIP1L1-PDGFRA), platelet driven growth factor receptor alpha/beta
(PDGFRA/B), fibroblast growth factor receptor 1 (FGFRI), breakpoint cluster region-Abelson (BCR-ABL), Janus kinase 2 (JAK2),
myeloproliferative leukemia virus 3AM= 4] 0] 31Tt

oo S TSt gz IdE S eSS e R Adstal Al AH 2 o] =(prednisolone,
30 mgyE FoStQIth A& o5 FHEH B Sl AE I wxdl SAE 7) asto] Ejdshqlal, QoA AE|
Zole G5 5o AA MM A F Stk Iy AHRoE S & 15U FEEH 552 floy ot
il FZo] 4lsto] Jstglet HAL At 2PN TA 7t ohA] Z7FFAIL20.7%, 3,070/mm’), A0 AJeyet
FE sHA 9 AB A= HARs B adoldlow 1Y F FAT AFAE AAtlA s A9 547 #4al7d H(sciatic
neuropathy) & AJAFSH= &7 0] B S tHSupplementary Table 1). 94& 72, ]/,\_ (sural nerve)0ﬂ/\1 *J}Zj /\] ’3“’5]—‘,&3’_ ﬂmo]
Z1417(large myelinated nerve fiber)Q] 243} F2H 3 U)o A
ANFAE ARt Aoz fste] Al éEﬂEOlEE o K}
eejollA FaE Eu A7l sh: the] S5 AAS &%
ol AR = o AR 2ol %i R E 5 e A (= l AA /\1*1 l "Eﬂiol =5 dgsto]
prednisolone 2.5 mg7}A] & 5 SbAb7} 22 WdshA] otz 1| 7 v dsto] ARt Dol gatollA Sakt = BA
Al Aot A S ASETaL skl
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Figure 1. Computed tomography scan showing diffuse colonic wall thickening (A) and multiple ground-glass opacity lesions in the lung (B).
Figure 2. (A, B) Colonoscopy revealing diffuse mucosal erythema, edema, and erosions.

Figure 3. Sural nerve biopsy specimen. (A) Toluidine-blue staining (x 400) revealing marked loss of myelinated nerve fibers. (B)
Hematoxylin and eosin staining (x 200) showing the presence of eosinophils in epineural blood vessels (arrow). Bottom right box, high

magnification. Scale bars, 20 um (A) and 100 um (B).
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protein, eosinophil cationic protein, eosinophil-derived neuro-
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ulocyte-macrophage colony-stimulating factor, interleukin (IL)-3,
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P} ZAFEZ7 1 (hypereosinophilia)& W2 ol
o2 23] o4 &

=
1,500/uL o)) SAAE 7ol 45 714

A=A, 2] HAbol| A it 24RO Zg-o] WA E=
AL-2 Aoj=ErtKTable 1). 18 2714l 55 Q35t=
&7 &40l WAskE ol 71Xk A glo] Akt o~
ITH3]. TEAFEE7 S hypereosinophilic  syndrome)-2
BT EIIS0] glowal Wake 4] Wvol wAlekL,
7] epe] F2 Uslo] the Agol A} ol A9R
OJaTHTable 1), TEATZI1EF7-L Uelo] upe 715
RISRAK, B, OISR, AAAEIDoR B
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H A0 A ok oA BT EFRON FAT
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5 ol @ofsha ojafo] WrAEIh A4 FARS Slobh, i mlwO® rehbul, A4 AL HIR) 8410] 40-60%
92, 7)Y, SETE THE, BIE WA, WD Foz o4 Lhehdth BEATEAETE BX0) Fa AR gole.
chepaict. mAbTe] Aol ofgt A7) £4F W A% o4l = z7loli HAEA Aelo] WAlSIL o)% wah W,
ot Ao 22 S0, AV AT TN 5, WE  WAZT B Bao] el $7lds 42 485
AAHE, T SRS, AR AL B ofst LB AR, AT Bl s, S, At A
QL AIABHY oS L W i SRS Fol  Hol g Sl wrakch Aae] A agle 1w v
slom), olojol= 1k AP, A 5O) Tk A WM A whet § SETeRE Az AaE, 249 5o thoret
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Table 1. Definition of hypereosinophilia and hypereosinophilic syndrome

Term Definition and criteria

HE > 1.5 Eosinophils x 10°/L blood on 2 examinations (interval > 1 month) and/or tissue HE
Percent of eosinophils in bone marrow section exceeds 20% of all nucleated cells and/or
Pathologist is of the opinion that tissue infiltration by eosinophils is extensive and/or
Marked deposition of eosinophil granule proteins is found (in the absence or presence of major tissue infiltration by
eosinophils)
HES Criteria for peripheral blood HE fulfilled and
Organ damage and/or dysfunction attributable to tissue HE and
Exclusion of other disorders or conditions as major reason for organ damage

Modified from Valent et al. [3] and Valent et al. [7].
HE, hypereosinophilia; HES, hypereosinophilic syndrome.

Table 2. Classification of hypereosinophilic syndrome

Variant Typical finding

Familial Familial clustering, typical end organ damage attributable to HE, no evidence of a reactive or neoplastic
condition/disorder underlying HE

Idiopathic No underlying cause of HE, no evidence of a reactive or neoplastic condition/disorder underlying HE,
and end organ damage attributable to HE

Primary, clonal/neoplastic Underlying stem cell, myeloid, or eosinophilic neoplasm classified according to World Health
Organization guidelines and end-organ

Damage attributable to HE, and eosinophils are considered neoplastic (clonal) cells

Secondary, reactive Underlying condition/disease in which eosinophils are considered nonclonal cells; HE is considered

cytokine driven, and end-organ damage is attributable to HE

Modified from Valent et al. [3] and Valent et al. [7].
HE, hypereosinophilia.
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Blood eosinophil count > 1500/ml

'

Look for known causes of hypereosinophilia
and

Look for eosinophil-mediated complications of persistent hypereosinophilia

CBC & differential

Anemia, thrombocytopenia
Blasts

Features suggesting myeloid malignancy on

Increased neutrophils, monocytes

Circulating myeloid precursors

Assess necessity
for urgent
eosinophil-

\4

lowering strategies

Karyotype

Bone marrow aspirate and biopsy

Cytogenetics (bcr-abl, c-kit...)

l

| Treat as indicated |

Risk factors for malignancy

Stool (blood, urine) samples for parasites
Serum IgE, vitamin B 12, troponin

Thoracic and abdominal CT-scan

(other imaging, endoscopic, and
histological investigations as indicated)

Drug history-withdrawal
Travel history-habitat

Parasite serology

Routine blood chemistry

EKG, Echocardiogram
PFT

Underlying disease ? |

| Follow-up: ensure eosinophils normalized I

N

Yes

No

)

No

| Start second-line agent

v

Evaluate for HES |‘7 No

—

Yes

1. Treat as indicated
2. Add corticosteroids
if rapid eosinophil
lowering is warranted

Follow-up: ensure
eosinophils normalized

— T

Yes

Assessmesnt for

PCR for TCR gene

RT-PCR and FISH for F/P
T cell phenotype
BM biopsy and Karyotype

Assessment for eosinophil-mediated
complications if not yet done

HES variants

rearrangement

F/Ppos / \ E/Pneg

Imatinib
100-400 mg/day
plus Corticosteroids early
if cardiac involvement
Tx goal: cytogenetic remission

Watch and wait if asymptomatic
assessment for end-organ involvement
at regular intervals

Corticosteroids
0.5-1 mg/kg/day: then progressive tapering
Second-line agents for Corticosteroids-
non-responders

Figure 4. Approach to the diagnosis and treatment of patients with hypereosinophilia. Modified from a Park and Lee [10]. CBC, com-
plete blood count; Ig, immunoglobulin; CT, computed tomography; EKG, electrocardiogram; PFT, pulmonary function test; ber-abl,
breakpoint cluster region-Abelson; HES, hypereosinophilic syndrome; RT-PCR, reverse transcription polymerase chain reaction; FISH,
fluorescent in situ hybridization; F/P, FIP1-like 1/platelet-derived growth factor receptor a fusion protein; TCR, T-cell receptor; BM,
bone marrow; F/Ppos, F/P-positive; F/Pneg, F/P-negative; Tx, treatment.
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Hypereosinophilic syndrome (HES) is a heterogeneous group
of rare disorders characterized by blood and tissue eosinophilia
accompanied by eosinophil-driven tissue damage and dysfunction.
Clinical manifestations of HES are highly variable, as it is a multi-
system disorder involving nearly all organs, but the skin, lungs,
and gastrointestinal tract are the most common sites. Identifying
and diagnosing HES is challenging because it requires the diagnostic
elimination of many eosinophilic conditions, so a detailed stepwise

approach should be considered.

Keywords: Abdominal pain; Diarrhea; Eosinophilia;
Hypereosinophilic syndrome
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Supplementary Table 1. Electrophysiological profile of the patient

From symptom onset

Atday 14

At day 22

Motor

Peroneal

CMAP amplitude (mV, A-AK, R/L)
TL (ms, R/L)

NCV (m/s, A-AK, R/L)

Tibial

CMAP amplitude (mV, A-AK, R/L)
TL (ms, R/L)

NCV (m/s, A-AK, R/L)

F waves

Peroneal (ms, R/L)

Tibial (ms, R/L)

Sensory

Superficial peroneal

SNAP amplitude (uV, R/L)

NCV (mv/s, R/L)

Sural

SNAP amplitude (uV, R/L)

NCV (m/s, R/L)

H reflex (ms, R/L)

10.3-9.5/11.5-10.0

4.71/3.67
42.9/49.0

25.8-19.6/26.7-20.6

3.35/2.75
51.4/49.9

49.7/50.4
46.2/48.2

30.7/22.6
45.8/44.5

23.9/17.8
44.8/49.4
30.0/29.2

11.2-10.7/0.97-0.94"
4.76/4.76
48.1/53.0

28.0-22.1/6.4-4.5°
3.25/3.65
48.6/46.2

47.4/NP*
46.1/49.6

15.5/5.4*
46.7/44.4

25.0/7.1*
48.0/49.8
29.7/29.2

CMAP, compound muscle action potential; A-AK, ankle-above knee; R, right; L, left; TL, terminal latency; NCV, nerve conduction

velocity; NP, no potential; SNAP, sensory nerve action potential.

*Abnormal value.



