Received: 28 February 2020 Revised: 5 May 2020

Accepted: 9 May 2020

™

DOI: 10.1111/all.14368

NEWS & VIEWS

Algorithms in Allergy and Clinical Immunology

WILEY

Medical algorithm: Diagnosis and treatment of

hypereosinophilic syndrome

Barbara Schuster! | Alexander Zink®

| Kilian Eyerich!?

1Department of Dermatology and Allergy, School of Medicine, Technical University of Munich, Munich, Germany

2Department of Medicine, Division of Dermatology, Karolinska Institutet and Karolinska University Hospital, Stockholm, Sweden

Correspondence: Kilian Eyerich, Department of Medicine, Division of Dermatology, Karolinska Institutet and Karolinska University Hospital, K2 Medicin, Solna,

K2 Dermatologi och venereology K Eyerich, 171 77 Stockholm, Sweden.
Email: kilian.eyerich@ki.se

Keywords: allergy diagnosis, allergy treament, eosinophils, hypereosinophilic syndrome

Hypereosinophilic syndrome (HES) is a group of rare disorders
characterized by persistently elevated eosinophil count and eosino-
phil-mediated organ damage. The most frequent symptoms are cuta-
neous (eg, urticaria and angioedema) and respiratory (eg asthma and
sinusitis).! HES can further cause gastrointestinal, cardiovascular,
neurologic, and hematologic involvement, with cardiac manifesta-
tions having the most significant implications in terms of morbid-
ity and mortality.? While population-based data are missing, the
prevalence has been estimated between 0.3 and 6.3 per 100 000
inhabitants.® HES needs to be differentiated from other causes of
hypereosinophilia such as parasitosis or cancer.*

1 | DIAGNOSIS OF HES

According to a multidisciplinary consensus,’ the following criteria
need to be fulfilled for the diagnosis of HES (Figure 1). First, (blood)
hypereosinophilia, which is defined as elevation of absolute eosino-
phil count in peripheral blood (>1.5 x 10?/L) on two examinations at
least 4 weeks apart, needs to be present in the respective patient. In
case of life-threatening organ damage (eg myocardial ischemia, and
respiratory failure), a preliminary diagnosis can be established with-
out a second examination of eosinophil count in order to provide
immediate care.

Second, there must be evidence of organ damage or dysfunc-
tion attributable to tissue hypereosinophilia. Tissue hypereosino-
philia can be determined whether (a) the percentage of eosinophils
in bone marrow is >20% of all nucleated cells and/or (b) if tissue
infiltration by eosinophils is extensive, according to the opinion of
an experienced pathologist and/or (c) a marked deposition of eo-

sinophil granulate proteins is found. Organ damage is defined as at

least one of the following conditions: (a) fibrosis (lung, heart, gas-
trointestinal system, and skin), (b) thrombosis, (c) cutaneous or mu-
cosal erythema, angioedema, ulceration, pruritus, or eczema, and/
or (d) peripheral or central neuropathy with chronic or recurrent
neurologic deficit.! Occasionally, damage of other organs such as
pancreas, liver, and kidney can be judged as eosinophil-mediated,
leading to the diagnosis HES without presence of the above men-
tioned conditions.’

Third, other disorders or conditions must be excluded as major
reasons for the observed organ damage, meaning the organ damage
must be eosinophil-driven. If all three criteria are met, the diagnosis
of HES can be established.

Hypereosinophilic syndrome can further be classified according
to the pathogenesis of eosinophilia (Figure 1).° I rearrangements of
PDGFRA, PDGFRB, FGFR1, or PCM-JAK2 are detected or further
indicators of clonal eosinophils apply, HES is classified as neoplas-
tic/myeloproliferative. If eosinophils are polyclonal and eosinophilia
is considered mostly cytokine-driven, HES is classified as reactive.
Thus, reactive HES comprises many different conditions, ranging
from parasitic infections and adverse drug reactions to inflamma-
tory diseases. As an indolent T-cell lymphoproliferative disease, also
the lymphocytic variant of HES is considered a subtype of reactive
HES. The diagnosis of idiopathic HES can only be established if no
underlying cause for HE could be determined despite thorough clin-

ical work-up.

2 | TREATMENT OF HES

Severe cases of HES, in particular extreme hypereosinophilia with

an absolute eosinophil count of >100 x 10%/L, signs and symptoms
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Diagnostic Algorithm for hypereosinophilic syndrome (HES)

Blood hypereosinopehlia

>1.5 Eosinophils x 10%/L blood on two
examinations at least 1 mo apart
(in case of life-threatening organ damage, the diagnosis
can be established without second examination)

Criterion 1

Yes

I Tissue hypereosinophelia A

Percentage of eosinophils in BM section >20% of
all nucleated cells
AND/OR
Extensive tissue infiltration by eosinophils
(according to pathologist‘s opinion)
AND/OR
Marked deposition of eosinophil granule proteins
(in the absence or presence of major tissue infiltration by
\_ eosinophiles) 4

Criterion 2

Yes

Evidence of eosinophil-mediated organ damage or
dysfunction®

Yes

Exclusion of other disorders or conditions as major
reason for the observed organ damage

Criterion 3

Yes

‘ Hypereosinophilic syndrome (HES)

o —

FIGURE 1 Medical algorithm for the
diagnosis of hypereosinophilic syndrome

(HES). ?At least one of the following
conditions must be present: (a) fibrosis
(lung, heart, digestive tract, skin, and
others), (b) thrombosis, (c) cutaneous

Consider other
etiologies

or mucosal erythema, (angio) edema,
ulceration, pruritus, or eczema, and/or
(d) peripheral or central neuropathy with
chronic or recurrent neurologic deficit.
bGenetic abnormality known to cause
clonal eosinophilia (eg, rearrangement

of PDGFRA, PDGFRB, FGFR1, or
PCM-JAK2) and/or 24 of the following
features: dysplastic eosinophils, elevated

Hypereosinophilia
(HE)

serum vitamin B12 and/or tryptase
levels, anemia and/or thrombocytopenia,
splenomegaly, bone marrrow cellularity
>80%, myelofibrosis, atypical mastcells;
and/or strong clinical suspicion of a
myeloproliferative disorder

Neoplastic HES

Reactive HES

of leukostasis or other life-threating complications require an acute
intervention with single stat high-dose glucocorticoids (eg, 1 mg/kg
prednisone or even 1 g methylprednisolone; Figure 2).” Prior to ini-
tiating treatment, parasitic infections need to be ruled out as corti-
costeroid treatment can trigger, for example, a fatal strongyloidiasis
hyper-infection syndrome.8 If parasitosis cannot be ruled out, empiric
ivermectin should be administered simultaneously with steroid treat-
ment.” If hypereosinophilia and clinical symptoms did not sufficiently
improve within 2 days, a second-line therapy should be added de-
pending on clinical presentation until the absolute eosinophil count
has been sufficiently reduced (eg, imatinib if myeloproliferative dis-
ease is suspected, cyclophosphamide for eosinophilic vasculitis).”?
In less severe cases, treatment decisions depend on the type
of HES and the clinical symptoms. If findings such as high serum

Documented or presumed clonal eosinophilic >

—> . » >
involvement?

> Cytokine-driven eosinophilia)? >

N Underlying mechanism of HE unknown o

despite thorough etiologic work-up I

Idiopathic HES

vitamin B,,, anemia, thrombocytopenia, hepatosplenomegaly, or

122
chromosomal abnormalities suggest a myeloproliferative type of
HES,? imatinib should be administered. For other forms of HES,
symptomatic patients should be treated with corticosteroids and
underlying conditions (eg, parasitic infections) need to be man-
aged.7 When hypereosinophilia and its symptoms are sufficiently
suppressed, corticosteroids should be tapered and steroid-sparing
treatment options should be considered where appropriate. If cor-
ticosteroid treatment does not yield sufficient results, second-line
treatment, for example, with hydroxyurea, imatinib, interferon-a, or
mepolizumab, can be considered.” Asymptomatic patients do not re-
quire treatment.” However, all patients with HES have to be closely
monitored for organ damage and cardiovascular and thromboem-
bolic complications.
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Other life-threatening
complications

(e.g. signs of eosinophilic cardio-
= . § myopathy, thromboemboli
Extreme hypere_osmophllla Signs and symptoms of e e s
> 10" Eosinophils /L blood leukostasis

system)

Yes Yes | Yes | I No I

out? D

Yes No !

[ Prompt treatment with high—] ([ Empiric ivermectin of 200 ]

[ Can parasitosis be ruled ]4

dose glucocorticoid, e.g. pg/kg daily for 2 days
prednisolone at 1 mg/kg simultaneously with steroids

\

acute interventional therapy

Consider second-line
agents, e.g. hydroxyurea,
o
[ Successfull’ Imatinib, Interferon a,
mepolizumab
A 4 v
I : .
Neoplastic variant
Corticosteroids and suspected?

findings such as
+ High serum B12
* Anemia
+ Thrombocytopenia
= Hepatosplenomegaly

management of underlying . )
condition until m Asymptomatic?
hypereosinophilia and

symptoms are suppressed

j\ Yes = Chromosomal abnormalities
No \

L

q:) success =

= : ,

-~ 4 Taper corticosteroid to N Consider second-line

o lowest allowable amount agents: Initiate imatinib
s * hydroxyurea

— Consider steroid-sparing « Imatinib
S agent if prednisone dose - Interferon a

Y exceeds 10 mg per day or - mepolizumab

E if patient experiences

advere effects from

K treatment /

A 4 A 4 v v

Regular monitoring for organ damage, cardio-vascular and thromboembolic complications

FIGURE 2 Medical algorithm for the treatment of hypereosinophilic syndrome
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