
DOI: 10.56016/dahudermj.1391630

REVİEW
DAHUDER 

Medical Journal
e-ISSN: 2791-9250

Nazif Yalçın , Ayşegül Ertınmaz Özkan , Nizameddin Koca

Department of Internal Medicine, Health of Sience Faculty of Medicine, Bursa City Hospital, Bursa, TurkeyDepartment of Internal Medicine, Health of Sience Faculty of Medicine, Bursa City Hospital, Bursa, Turkey

ABSTRACT
Hypereosinophilic Syndrome (HES) is caused by the uncontrolled proliferation of eosinophils generally 
associated with conditions such as allergic reactions or parasitic infections. This syndrome is characterized by 
excessive eosinophil production (>1500/mm3) that persists for more than six months and cannot be explained 
by secondary causes. HES symptoms can affect different body organs, and usually, nonspecific symptoms 
include fever, malaise, fatigue, rash, shortness of breath, and myalgia.
HES is a rare disease with multiorgan involvement, including the skin, joints, kidneys, vascular system, 
gastrointestinal tract, cardiac and pulmonary systems. The main feature of this disease is that overproduced 
eosinophils accumulate in organs and cause organ damage. Cardiac involvement plays a critical role in 
determining morbidity and mortality, and cardiac and large vessel thrombosis with severe clinical manifestations 
can also be observed.
Treatment aims to reduce the absolute eosinophil count, improve symptoms, and prevent disease progression. 
Pharmacologic therapy aims to maintain targeted eosinophil levels below 1.5 x 109/L (1500 cells/μL) to reduce 
the symptoms of eosinophilic disease and prevent organ damage. Furthermore, indications for emergency 
treatment should be rapidly assessed and initiated promptly in appropriate patients.
This paper will discuss the diagnosis, clinical manifestations, treatment modalities, and management challenges 
of HES in detail through two rare case examples.
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Eosinophils typically increase in conditions such 
as allergic reactions or parasitic infections, but 
in some cases, they can multiply uncontrolla-

bly and accumulate in tissues with damaging effects. 
Hypereosinophilic syndrome (HES) is a disease char-
acterized by excessive eosinophil production (>1500/
mm3) that persists for more than six months and cannot 
be explained by secondary causes.1,2 Symptoms may 
vary depending on which organs of the body it affects. 
It can often be challenging to identify the underlying 

causes of this disease. A multidisciplinary approach is 
required in the diagnosis and treatment process. 

The main clinical manifestations include nonspe-
cific findings such as fever, malaise, fatigue, rash, 
dyspnea, and myalgia.2 HES is a rare disease with 
multiorgan involvement, including skin, joints, kid-
ney, vascular, gastrointestinal, cardiac, and pulmonary 
systems. The main feature of the disease is that over-
produced eosinophils accumulate in organs and cause 
organ damage. Cardiac involvement is the most crit-
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ical organ involvement, determining morbidity and 
mortality.3,4 In addition, severe clinical pictures char-
acterized by cardiac and large vessel thrombosis may 
also be observed.5

In this article, we will discuss the diagnosis, clinical 
manifestations, treatment methods, and complexity 
of HES with two accurate case reports. This article, 
discussed in the light of current literature, will guide 
healthcare professionals who recognize and treat this 
rare disease and raise awareness.

CASE PRESENTATION

Case 1
A 67-year-old male patient presented to our clinic 

with complaints of malaise and rash on the legs. The 
patient had a known diagnosis of hypertension and had 
not changed his medication recently; his complaints 
had been present for about one year, and no significant 
response was obtained in the treatments performed 
by dermatology and cardiovascular surgery. Further 
investigations were planned after an elevated eosin-
ophil count (1940/mm3 (24.7%)) was noted. It was 
observed that eosinophil levels had been at 1700/mm3 

for about eight months, and previous eosinophil levels 
were within the normal range. Parasitic examination 
and tests for brucellosis were negative. No significant 
laboratory results were found in the evaluation regard-
ing vasculitis, and no monoclonal band increase was 
observed in electrophoresis. FIP1L1-PDGFRA gene 
fusion screening, lymphocyte phenotyping, and pe-
ripheral smear were performed. No pathologic find-
ings other than eosinophilia were found in the periph-
eral smear, while gene fusion screening results and 
lymphocyte phenotyping were negative. Computed 
tomography (CT) of the lung showed no involvement, 
and echocardiography showed no evidence of cardiac 
involvement or thrombus. Magnetic resonance angi-
ography revealed a thrombus in the lower extremity, 
and anticoagulant therapy was initiated. As a result of 
the evaluations, the patient was diagnosed with idio-
pathic HES, and corticosteroid treatment was started. 
The patient received 1 mg/kg methylprednisolone 
treatment, and as a result of improvement in labora-
tory and clinical findings, the patient was discharged 
and taken to an outpatient clinic follow-up.

Case 2
A 34-year-old male patient presented to our out-

patient clinic with complaints of early fatigue, weak-

ness, intermittent leg rash, and shortness of breath. He 
had no known comorbidities and did not describe any 
medication use. Electrocardiography and chest radi-
ography revealed no significant pathology in the out-
patient evaluation. Laboratory results showed normal 
thyroid, renal, and liver function tests and no anemia. 
The eosinophil count was 2445/mm3 (28.6%), and the 
patient was admitted to our clinic for further evalua-
tion. In the evaluation of the patient, it was observed 
that eosinophil levels had been high for the last year. 
Parasite examination and tests for brucellosis were 
negative. No additional pathology was detected in the 
peripheral smear. The bcr-abl and myeloproliferative 
tests ordered because of chronic eosinophilia were 
negative. FIP1L1-PDGFRA gene fusion screening and 
lymphocyte phenotyping were performed. No gene 
fusion clonal T lymphocyte was detected due to the 
screening. The d-dimer result of the patient who de-
scribed shortness of breath was within normal range, 
and no pulmonary involvement was found on lung 
computed tomography. In the cardiologic evaluation 
of the patient, echocardiography revealed a moderate 
decrease in ejection fraction and suspicious thrombus 
appearance, and warfarin treatment was initiated. The 
patient was considered to have idiopathic HES, and 60 
mg/day methylprednisolone treatment was initiated. 
After the treatment, the patient’s complaints improved 
significantly, and eosinophil counts returned to nor-
mal. The patient, whose eosinophil count was normal-
ized and clinical symptoms improved with treatment, 
was discharged with the recommendation of cardiolo-
gy and internal medicine outpatient clinic follow-up.

DISCUSSIONDISCUSSION

The percentage of eosinophils in peripheral blood is 
3-5%, and the absolute count is between 350-500/µL 
(1). Eosinophilia, which refers to an increase in eosin-
ophils in peripheral blood, is classified as mild (upper 
limit 1500/µL), moderate (1500-5000/µL), and severe 
(>5000/µL).6,7 Hypereosinophilia is generally used for 
values above 1500/µL.8 

Hypereosinophilic syndrome is a multisystemic 
disease and may present with simple clinical symp-
toms or severe clinical outcomes. It occurs as a result 
of eosinophil infiltration in the affected organ. Al-
though it is mainly observed in the age group of 20-50 
years, it can occur at any age.9 Male predominance 
is remarkable, as in our cases.10 Although the actual 
prevalence of the disease is not known precisely, it 
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was found to be between 0.36 and 6.3 per 100,000 in 
a data-based study.11 

Secondary causes include parasitic infections, al-
lergic diseases, drug side effects, T-cell lymphomas, 
and various carcinomas that should be excluded for 
diagnosing HES. Recently, eosinophilic syndromes 
that cannot be categorized as secondary have been 
divided into clonal and idiopathic categories. HES is 
primarily evaluated in the idiopathic eosinophilia cat-
egory. In the absence of organ damage, the definition 
of idiopathic eosinophilia should be preferred instead 
of HES.8 The World Health Organization (WHO) has 
classified clonal eosinophilia into two subcatego-
ries.12 Current diagnostic criteria for HES are given 
in Table 1.13

1. Myeloid/lymphoid neoplasms with eosinophilia 
and mutations (PDGFR α/β or FGFR1). 

2. Chronic eosinophilic leukemia, not otherwise 
specified

Generally, symptoms have a slow onset and may 
not always be specific. While malaise, fatigue, chron-
ic cough, rash, and myalgias may be observed, they 
may also present with a clinical picture with a high 
risk of mortality with severe thrombosis and cardiac 

and neurologic involvement.14 In both of our cases, 
complaints of weakness and fatigue were at the fore-
front, and our second patient described dyspnea. Table 
2 shows the HES variants and their characteristics.15

The occurrence rate of HES-related complications 
such as dermatologic (rash), pulmonary (cough and 
dyspnea), gastrointestinal, cardiac, neurologic, and 
others are 37%, 25%, 14%, 5%, and 4%, respective-
ly.16

Cardiac involvement
Cardiac involvement usually occurs in three stag-

es. The early necrotic stage is usually asymptomatic 
and may involve the endocardium and myocardium. 
Rarely, it may cause acute heart failure. It is followed 
by a stage in which thrombi develop in the damaged 
endocardium and may cause peripheral embolism. 
The final stage is the fibrotic stage, which results in 
restrictive cardiomyopathy. Advanced heart failure 
and valvular pathologies may accompany.17,18

Echocardiography may appear normal in the acute 
necrotic stage. There may be a chance of diagnosis in 
the early stage with magnetic resonance. Endomyocar-
dial biopsy is helpful in definitive diagnosis in the ear-
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Table 1. Hypereosinophilic syndrome diagnostic criteria 
1. Eosinophil count of 1,500/µL or higher for at least 6 months (this does not apply in the presence of symptoms 
requiring eosinophil-lowering therapy)  
2. Exclusion of secondary and clonal eosinophilia  
3. Presence of evidence of organ involvement  
4. Absence of phenotypically abnormal and/or clonal T lymphocytes 
 

  

 

Table 2. The HES variants and their characteristics 
HES variant  Defined abnormalities Clinical and laboratory features 
Myeloid variant  • PDGFRB and FGFR1 rearrangements 

• JAK2 point mutation and translocation 
• ↑ Serum B12 
• Anemia and/or thrombocytopenia 
• Hepatomegaly and/or splenomegaly 
• Circulating leukocyte precursors 

T-cell lymphocytic HES Abnormal IL-5 producing T cells • Prominent skin manifestations (including 
plaques, erythroderma, urticaria) 

• Polyclonal hypergammaglobulinemia 
Familial HES 5q 31-33 mutation • Congenital asymptomatic eosinophilia, 

autosomal dominant 
Idiopathic HES  • Multi-system involvement 
Specific/defined syndromes 
associated with Hypereosinophilia 

Examples include episodic angioedema 
with eosinophilia, eosinophilic 
granulomatosis with polyangiitis (EGPA, 
formerly Churg-Strauss), other disorders 
associated with immune dysregulation. 

• Marked eosinophilia in the setting of an 
underlying disorder associated with 
eosinophilia; the exact role of eosinophils 
in disease manifestations remains unclear 
 

HES: Hypereosinophilic syndrome 
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ly stage.19 The second stage of heart disease involves 
thrombus formation along areas of damaged endocar-
dium. The tissue factor, believed to be very important 
in thrombus formation, is directly expressed by eosin-
ophils. The main complication of intracardiac throm-
bus formation is that it leads to embolic strokes, isch-
emia of the extremities, and other embolic events.20 In 
the fibrotic stage, echocardiography may show mitral 
or tricuspid regurgitation, cardiomegaly, restrictive 
cardiomyopathy, or T-wave inversions. Echocardiog-
raphy may show intracardiac thrombus.

Neurologic involvement
Neurological involvement may include peripher-
al polyneuropathy and encephalopathy with central 
infiltration, depending on the location of eosinophil 
infiltration. Cerebral thromboembolism may result 
from intracardiac thrombi and may present as embolic 
strokes or transient ischemic episodes. Magnetic reso-
nance imaging may reveal multiple infarcts. Enceph-
alopathy may manifest as behavioral changes, confu-
sion, ataxia, and memory loss. Affected patients may 
also have upper motor neuron damage signs, such as 
increased muscle tone, deep tendon reflexes, and pos-
itive Babinski response.21

Cutaneous involvement
Cutaneous manifestations are usually nonspecific, 

resemble urticarial and dermatitis-like lesions, and are 
frequently seen in patients with HES. Common cuta-
neous manifestations of HES include eczema (involv-
ing the hands, flexural areas, or scattered plaques), 
erythroderma, generalized thickening of the skin (li-
chenification), dermographism, recurrent urticaria and 
angioedema.22 

Biopsies of papular or nodular lesions show peri-
vascular infiltration with eosinophils and mild to 
moderate perivascular neutrophilic and mononuclear 
infiltrates without vasculitis. Less commonly, muco-
sal ulcers, which are often difficult to treat, develop in 
the mouth, nose, pharynx, esophagus and stomach, or 
penis or anus.9

Lung involvement
Pulmonary involvement may range from normal lung 
imaging to restrictive pulmonary disease. While some 
patients may complain of a chronic dry cough, they 
may also present with restrictive disease due to diffuse 
infiltrations.23 Pulmonary involvement is common in 
HES and may result from eosinophilic infiltration of 
the lung followed by fibrosis, heart failure, or pulmo-

nary embolism. In a Mayo Clinic study, respiratory 
symptoms were reported in 63 percent of patients. The 
most common presenting symptoms were shortness of 
breath (45%), cough (39%) and wheezing (24%). Ab-
normal chest radiography or computed tomography 
(CT) findings were seen in 43 percent of patients and 
included parenchymal infiltrates (37%), pleural ef-
fusion (14%), intrathoracic lymphadenopathy (12%) 
and pulmonary embolism (4%).24

Gastrointestinal involvement
Gastrointestinal involvement may manifest as ab-

dominal pain, nausea, and diarrhea. Eosinophilic gas-
tritis, enterocolitis, or colitis may be seen due to eosin-
ophil infiltration. Hepatitis and focal hepatic lesions 
may be observed as hepatic involvement.9

Treatment
The main aim of treatment is to reduce the absolute 

eosinophil count, improve signs and symptoms, and 
prevent disease progression.25

The timing of treatment in patients depends on the 
severity of Hypereosinophilia (HE) and the presence 
of signs and symptoms.26

If patients have symptoms of hyperleukocytosis 
due to extremely high levels of eosinophils, even if 
rarely present, hypercellularity should be rapidly re-
duced. Most patients are asymptomatic and have less 
severe eosinophil levels. Pharmacologic therapy aims 
to reduce the signs and symptoms of eosinophilic 
disease and maintain levels below 1.5 x 109/L (1500 
cells/µL) to help prevent the development of end-or-
gan damage.

The choice of therapeutic agent in patients to 
be treated depends on the presence or absence of 
FIP1L1-PDGFRA fusion. The myeloid variant with a 
fusion defect (i.e., PDGFRA-positive HES) is initial-
ly treated with imatinib mesylate, while patients with 
other HES types are initially treated with glucocorti-
coids.

Indications for emergency treatment: There are 
conditions indicating emergency treatment in HES 
patients.9,27,28

1) Extremely high eosinophil levels (i.e., absolute 
eosinophil count [AEC] >100 x 109/L; >100,000 cells/
µL).

2) Signs and symptoms of leukostasis (i.e., pulmo-
nary or neurologic dysfunction with a white blood cell 
count >50 x 109/L [>50,000 cells/µL]). 

3) Signs and symptoms or other evidence of po-
tentially life-threatening complications of HES (i.e., 
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acute heart failure, thromboembolic events). 
4) In patients with lung involvement, urgent treat-

ment is required in patients showing eosinophil-as-
sociated disease (i.e., extensive interstitial infiltrates, 
ground-glass opacities, condensation) consistent with 
clinical symptoms.

Corticosteroids are the treatment of choice for HES. 
In patients for whom emergency treatment is indicat-
ed, the most preferred agent is corticosteroids. Imati-
nib, rituximab, cyclophosphamide, and hydroxyurea 
are the other main agents tried in treatment. Although 
various immunosuppressive agents have been tested 
over time, corticosteroids have maintained their po-
sition in treatment.29 In terms of holistic therapy, it is 
essential to perform additional treatments for the sys-
tem involved in the disease and to treat complications.

CONCLUSION

Conflict of Interest
The author(s) declared no potential conflicts of in-

terest with respect to the research, authorship, and/or 
publication of this article.

Authors’ Contribution
Study Conception: NY, AEÖ, NK; Study Design: 

NY, AEÖ, NK; Supervision; NY, AEÖ, NK; Funding: 
NY, AEÖ, NK; Materials: NY, AEÖ, NK; Data Col-
lection and/or Processing: NY, AEÖ, NK; Analysis 
and/or Data Interpretation: NY, AEÖ, NK; Literature 
Review: NY, AEÖ, NK; Critical Review: NY, AEÖ, 
NK;  Manuscript preparing: NY, AEÖ, NK.

REFERENCES

1. Klion A. Hypereosinophilic syndrome: current ap-
proach to diagnosis and treatment. Annu Rev Med 
2009;60:293-306.
2. Suı T, Li Q, Geng L, Xu X,  Li Y. A Case of Hyper-
eosinophilic Syndrome Presenting with Multiorgan 
Thromboses Associated with Intestinal Obstruction. 
Turk J Haematol. 2013 Sep; 30(3): 311–314.
3. Simon HU, Rothenberg ME, Bochner BS, Weller 
PF, Wardlaw AJ, Wechsler ME, et al. Refining the 
definition of hypereosinophilic syndrome. J Allergy 
Clin Immunol 2010; 126:45-9.
4. Demirci NY, Kaplan M, Taçoy G, Türktaş H. Hyper-
eosinophilic Syndrome Diagnosed with Acute Coro-
nary Syndrome. Respir Case Rep 2017;6(3): 157-160.

5. Kikuchi K, Minami K, Miyakawa H, Ishibashi 
M. Portal vein thrombosis in hypereosinophilic syn-
drome. Am J Gastroenterol. 2002;97:1274–1275.
6. Rothenberg ME. Eosinophilia. New Engl J Med 
1998;338:1592–1600.
7. Pardanani A, Patnaik MM, Tefferi A. Eosinophil-
ia: secondary, clonal and idiopathic. Br J Haematol 
2006;133:468–492.
8. Tefferi A, Gotlib J, Pardanani A.Hypereosinophilic 
Syndrome and Clonal Eosinophilia: Point-of-Care Di-
agnostic Algorithm and Treatment Update. Mayo Clin 
Proc 2010; 85: 158 - 164.
9. Weller PF, Bubley GJ. The idiopathic hypereosino-
philic syndrome. Blood. 1994;83:2759–2779.
10. Keren M, Aksu K, Çiftci E, Kurt E. Lung, skin 
and heart involvement in a case with hypereosinophil-
ic syndrome. Asthma Allergy Immunol 2011;9:44-5.
11. Crane MM, Chang CM, Kobayashi MG, Weller 
PF. Incidence of myeloproliferative hypereosinophilic 
syndrome in the United States and an estimate of all 
hypereosinophilic syndrome incidence. J Allergy Clin 
Immunol 2010; 126:179.
12. Tefferi A, Vardiman JW. Classification and di-
agnosis of myeloproliferative neoplasms: the 2008 
World Health Organization criteria and point-of-care 
diagnostic algorithms. Leukemia. 2008;22:14-22.
13. Turgut B. (2012), ‘’ Hipereozinofilik Sendromlar’’ 
Türk Hematoloji Derneği Hematolog, 2012: 2 = 1.
14. Mankad R, Bonnichsen C, Mankad S. Hypereo-
sinophilic syndrome: cardiac diagnosis and manage-
ment. Heart 2016; 102:100–6.
15. https://www.uptodate.com/contents/hypereosino-
philic-syndromes-clinical-manifestations pathophys-
iology-and diagnosis?search=hypereosinophilic%20
syndrome%20diagnosis%20algoritm&source=-
searc result&selectedTitle=1~150&usage_type=de-
fault&display_rank=1#H6 24.07.2023 tarihli erişim
16. Ogbogu PU, Bochner BS, Butterfield JH, et al. Hy-
pereosinophilic syndrome: a multicenter, retrospec-
tive analysis of clinical characteristics and response 
to therapy. J Allergy Clin Immunol 2009; 124:1319.
17. Simon HU, Plotz SG, Dummer R, Blaser K. Ab-
normal clones of T cells producing interleukin-5 in id-
iopathic eosinophilia. N Engl J Med. 1999;341:1112–
1120.
18. Fauci AS, Harley JB, Roberts WC, Ferrans VJ, 
Gralnick HR, Bjornson BH. NIH conference. The id-
iopathic hypereosinophilic syndrome. Clinical, patho-
physiologic, and therapeutic considerations. Ann In-
tern Med. 1982;97:78–92. 
19. Wright BL, Leiferman KM, Gleich GJ. Eosinophil 

DAHUDER Medical Journal Volume 4 Issue 1 January 2024           5



DAHUDER M J 2024;4(1):1-6            Hypereosinophili

granule protein localization in eosinophilic endomyo-
cardial disease. N Engl J Med 2011; 365:187.
20. Wang JG, Mahmud SA, Thompson JA, et al. The 
principal eosinophil peroxidase product, HOSCN, is 
a uniquely potent phagocyte oxidant inducer of en-
dothelial cell tissue factor activity: a potential mech-
anism for thrombosis in eosinophilic inflammatory 
states. Blood 2006; 107:558.
21. Aida L, Parkhutik V, Tembl JI, et al. Embolism 
and impaired washout: a possible explanation of bor-
der zone strokes in hypereosinophilic syndrome. J 
Neurol Sci 2013; 325:162.
22. Leiferman KM, Gleich GJ, Peters MS. Derma-
tologic manifestations of the hypereosinophilic syn-
dromes. Immunol Allergy Clin North Am 2007; 
27:415.
23.Klion AD, Robyn J, Akin C, Noel P, Brown M, 
Law M, Metcalfe DD, Dunbar C, Nutman TB. Mo-
lecular remission and reversal of myelofibrosis in re-
sponse to imatinib mesylate treatment in patients with 

the myeloproliferative variant of hypereosinophilic 
syndrome. Blood. 2004;103:473–478.
24. Dulohery MM, Patel RR, Schneider F, Ryu JH. 
Lung involvement in hypereosinophilic syndromes. 
Respir Med 2011; 105:114.
25. Kuang FL, Klion AD. Biologic Agents for the 
Treatment of Hypereosinophilic Syndromes. J Allergy 
Clin Immunol Pract 2017; 5:1502.
26.Klion AD. How I treat hypereosinophilic syn-
dromes. Blood 2015; 126:1069.
27. McMillan HJ, Johnston DL, Doja A. Watershed 
infarction due to acute hypereosinophilia. Neurology 
2008; 70:80.
28.Parrillo JE, Lawley TJ, Frank MM, et al. Immuno-
logic reactivity in the hypereosinophilic syndrome. J 
Allergy Clin Immunol 1979; 64:113.
29. Kobayashi M, Komatsu N, Kuwayama Y, Bando-
bashi K, Kubota T, Uemura Y, Taguchi H. Idiopathic 
hypereosinophilic syndrome presenting acute abdo-
men. Intern Med. 2007;46:675–678.

This is an open access article distributed under the terms of Creative Common
Attribution-NonCommercial-NoDerivatives 4.0 International License.

6            DAHUDER Medical Journal Volume 4 Issue 1 January 2024

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

