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Abstract

Background: Hypereosinophilia (HE), defined by blood eosinophils > 1.5 × 109/L persisting over one month, is com-
monly found in clinical practice. 

Objective: This study aimed to explore etiologies, clinical characteristics, and outcome of HE.

Methods: The HE patients from a single center in Thailand during 2014-2019 were retrospectively reviewed.

Results: Among 166 HE patients, 102 (61.5%) cases had reactive HE (HER) of which 52% was due to parasitic infes-
tations. Two-thirds of these patients were diagnosed based on the patients’ response to empirical anti-parasite ther-
apy. Without secondary causes, eosinophil-related symptoms were found in 20 (12.0%) patients (Hypereosinophilic 
syndrome: HES) of which three of them had myeloid neoplasms (HESN) and one case had lymphocytic variant HES 
(L-HES). Among 11 of 16 idiopathic HES (HESI) patients who were treated with systemic steroid, nine (81.8%) patients 
responded well, and two cases obtained symptom improvement with stable eosinophilia. There was 44 (26.5%) asymp-
tomatic HE of undetermined significance (HEUS) and 37 (84.1%) of them had HE for more than 6 months before di-
agnosis. Marked eosinophilia (> 10 × 109/L) was more common in HES (37.5%), but it was also found in HER (16.7%) 
and HEUS (11.4%). During the median follow-up period of 16 months, 82.9% (34/41) of HEUS cases remained asymp-
tomatic while seven (17.1%) patients spontaneously recovered. 

Conclusion: A therapeutic trial of anti-parasite is reasonable for asymptomatic HE in tropical countries. Most HESI 
responded to systemic corticosteroids and HEUS showed benign courses without therapy. 
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Introduction
Eosinophilia (Eosinophils > 0.5 × 109/L) is commonly de-

tected in general clinical practice and usually caused by aller-
gy or parasites. However, primary eosinophilic disorders are 
of concern.1,2 According to the consensus criteria and classifi-
cation by Valent P, et al.,3 the term of hypereosinophilia (HE) 
was established and defined as having blood eosinophils > 1.5 
× 109/L twice and persistent for more than 1 month or pres-
ence of tissue HE with/without blood eosinophilia. Reactive 
HE (HER) is diagnosed when the primary cause is identified. 

If HE patients have eosinophil-mediated organ damage with-
out any secondary cause, then the term of hypereosinophilic 
syndrome (HES) will be used. The classification of HE/HES 
was categorized according to its etiology. Neoplastic HES 
(HESN) is a clonal stem cell, myeloid or eosinophil neoplasm 
as per the World Health Organization’s classification.4 The 
lymphocytic variant HES (L-HES) is characterized by an in-
crease of polyclonal eosinophils in response to cytokines se-
creted from clonal T-lymphocytes.5 Idiopathic HES (HESI) is



Figure 1. Study flow diagram of the eosinophilia patients.
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Materials and methods
This retrospective study enrolled patients with blood hy-

pereosinophilia which is defined as having blood eosinophil 
> 1.5 × 109/L at least two times for more than one month.3 
In addition, we also recruited HE patients who had blood 
eosinophil > 10 × 109/L at least two times in less than one 
month because there is an urgent need to manage this dis-
order. All patients who were diagnosed with eosinophilia or 
HES by ICD10 at the King Chulalongkorn Memorial Hospital 
between 2014 and 2019 were enrolled into the study. All of 
their medical records and laboratory reports were thoroughly 
reviewed. The protocol was approved by the Institutional Re-
view Board of the Faculty of Medicine, Chulalongkorn Uni-
versity, Bangkok, Thailand. Informed consent was waived. The 
criteria and classification of eosinophilic disorders proposed 
by Valent P, et al., were used in this study.3 

Results
Patients with eosinophilia

There were 657 patients with eosinophilia (eosinophil 
> 0.5 × 109/L) from 2014 to 2019. We excluded 378 patients 
with mild eosinophilia (eosinophil < 1.5 × 109/L) and 113 pa-
tients with transient moderate-to-severe eosinophilia (eosino-
phil > 1.5 × 109/L for less than one month). One hundred and 
sixty-six HE patients were enrolled into the study. 

Secondary causes of eosinophilia were identified in 102 
(61.4%) HER cases. Eosinophil-mediated symptoms were de-
tected in 20 (12.0%) patients and these patients were diag-
nosed with HES. These included 16 with HESI, three with 
HESN, and one with L-HES. Patients with HESN had positive 
FIP1L1-PDGFRA myeloid neoplasm (1), systemic mastocyto-
sis (1) and myeloproliferative neoplasm with eosinophilia (1). 
Forty-four (26.5%) HE patients without eosinophil-mediated 
organ damages and secondary causes were classified as HEUS 
(Figure 1). 

used in symptomatic HE patients with no reactive or clonal 
diseases. Moreover, HE of undetermined significance (HEUS) 
is defined by the absence of familial eosinophilia, reactive and 
neoplastic conditions causing HE, as well as no end-organ 
damage.3 

In a previous 18-year retrospective study from National 
Institute of Health reported that there were 254 unexplained 
HE/HES adult patients and they were classified as follows: 
47% had HESI, 22% had HE/HESR, 16% had L-HES, 11% had 
HESN and 3% had HEUS.

6 In another single-center study con-
ducted in Korea revealed that the predominant etiology of HE 
was malignancy, followed by allergy and skin diseases. How-
ever, this study enrolled only patients with eosinophils > 1.5 × 
109/L, regardless of duration.7 The guideline for the investiga-
tion and management of HE was proposed.8,9 However, these 
extensive investigations might not be applicable to countries 
with limited resources. Hence, this study explored the etiol-
ogies, clinical characteristics, management, and outcomes of 
HE in a tropical country. 

Parasitic infestations are common in Thailand. Anti-par-
asitic drugs, seven days of albendazole or two days of iver-
mectin, are usually prescribed to asymptomatic HE patients 
regardless of stool examination. The empirical anti-parasite 
responsive group was defined as resolution of HE after an-
ti-parasitic treatment without evidence of parasite in the stool. 
Medical history, physical examination and basic laboratory in-
vestigations were reviewed to detect secondary causes of HE 
and eosinophil-related organ damages. 

After secondary/reactive HE patients were excluded, fur-
ther extensive HE/HES investigations such as bone marrow 
studies, karyotype, FIP1L1-PDGFRA mutation, T cell clonali-
ty, serum IgE, tryptase and vitamin B12 levels were requested, 
especially for symptomatic HES patients. 

The statistical analysis was performed using SPSS 22.0 
(SPSS Inc., Chicago, IL). The descriptive data were presented 
as percentages. The categorical data were analyzed using the 
Chi-square’s tests or Fisher’s exact test. A two-sided P value < 
0.05 was considered significant. 
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Reactive hypereosinophilia 
Among 102 HER patients, the causes of HE were parasit-

ic infestations (52.0%), active malignancies (10.8%), autoim-
mune diseases (9.8%), non-parasitic infections (8.8%), allergic 
diseases (5.9%), drugs (2.9%), and hypoadrenalism (2%) (Fig-
ure 2A). Since Thailand is an endemic area for parasites, 35 of 
53 infested patients were diagnosed to have parasites because 
of their response to empirical anti-parasitic treatments (66%). 
For patients with identifiable parasites, Strongyloides stercora-
lis (24.5%) was the most common parasite in asymptomatic 
patients from our cohort (Figure 2B). Other organisms, such 
as hook worm, gnathostoma, Fasciola hepatica, giardiasis, and 
Entamoeba histolytica, were less frequently detected. Eosino-
philia resolved after anti-parasitic treatment in all these pa-
tients. 

Figure 2. Reactive hypereosinophilia (HER). (A) Etiology, (B) Type of parasitic infestation, and (C) Severity of HER. 
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Among 11 malignancy cases, five of them were diagnosed 
with non-Hodgkin lymphoma and six had solid cancer. These 
included two patients with cervical cancer, two patients with 
cancer of unknown primary, one patient with oral cancer and 
one patient with bladder cancer. As for autoimmune diseases, 
four patients had vasculitis, three patients had Churg-Strauss 
syndrome, one patient had systemic lupus erythematosus, one 
patient had rheumatoid arthritis and one patient had autoim-
mune hyperthyroidism. 

The severity of eosinophilia in HER was usually mild or 
moderate. However, in our cohort showed that severe eosin-
ophilia, defined by eosinophils over 5 × 109/L, could occur in 
all causes except for hypoadrenalism. In addition, marked eo-
sinophilia (> 10 × 109/L) was detected in patients with active 
malignancies, parasitic infestations, non-parasitic infections, 
and autoimmune diseases (Figure 2C). 
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Idiopathic hypereosinophilic syndrome (Table 1)
HESI and HEUS are subsets of HE of unknown etiolo-

gy after all proper investigations have been carried out. The 
presence of eosinophil-mediated organ damage was required 
for HES diagnosis [3]. However, in this cohort, ten of sixteen 
HESI patients were identified target organ damage with eo-
sinophil infiltration in tissue biopsy from skin (7), esophagus 
(1), colon (1), and ascites fluid (1). The rest of them were di-
agnosed by clinical clues such as arterial thrombosis without 
other causes of thrombophilia (3), cardiac involvement (1), 
hematologic involvement (1), and hepatitis with interstitial 
pulmonary infiltration (1). The median age of HESI patients 
was 54 (range 18-72) years. The male to female ratio of HESI 
was 2.6:1. Sixty three percent of HESI patients had severe eo-
sinophilia (> 5 × 109/L). Thirty eight percent of HESI patients 
had marked eosinophilia (> 10 × 109/L). Twenty five percent 
of HESI patients presented with multiple organ involvement. 
The most common manifestation was skin lesions from eosin-
ophilic infiltration without specific dermatological disorder. 
Gastrointestinal diseases, such as eosinophilic colitis, esopha-
gitis, or ascites, were frequently presented in HESI in combi-
nation with other organ involvement. All three thromboem-
bolism patients were at arterial side. Thrombocytopenia and 
hepatosplenomegaly were detected as hematological system 
involvements in this cohort. 

Bone marrow morphology and karyotype were evaluated 
in almost all of the HESI patients (93.8%). All bone marrows 
showed increased levels of eosinophils. Sixty seven percent 
of the bone marrows were hypercellular. The karyotypes ap-
peared normal in all of the patients. FIP1L1-PDGFRA mu-
tation test was done in 62.5% of HESI patients and showed 
negative result. Forty four percent of the HESI patients were 
assessed and demonstrated negativity for T cell clonality. Se-
rum IgE, tryptase and vitamin B12 levels were less common-
ly investigated (Table 1). For patients who had available data, 
the IgE levels were high in all four patients. Normal tryptase 
levels were detected in three patients. One of two patients had 
a high level of vitamin B12. 

The first-line systemic steroid treatment was prescribed 
to 68.8% of HESI patients. Most of treated patients (82%) re-
ceived prednisolone 1 mg/kg/day. Two (12.5%) HESI patients 
were treated with topical steroid. However, three HESI cases 
were lost to follow-up before treatment initiation. The HES 
symptoms and eosinophilia were resolved in 81.8% of HESI 
patients that were treated with systemic steroid. For the lo-
cal treatment group, their symptoms resolved but HE persist-
ed. The median follow-up time was 28 (range 2-75) months. 
There were no HE-related deaths in this study. 

Hypereosinophilia of undetermined significance
HEUS was HE of unknown cause in the absence of eosin-

ophil-related tissue injury [5]. The median age of HEUS pa-
tients was 58 (range 24-85) years. The male to female ratio of 
HEUS was 1:1. HEUS patients presented with longer durations 
of eosinophilia compared with HESI (84.1% vs 25% more 
than 6 months, respectively, p < 0.001). The majority (65.9%) 
of HEUS patients had moderate eosinophilia. In our cohort, 
HEUS patients were investigated for bone marrow morphology 
and karyotype (45.5%), FIP1L1-PDGFRA mutation (31.8%), 

Table 1. Clinical characteristics of idiopathic hypereosino-
philic syndrome (HESI) and hypereosinophilia of undeter-
mined significance (HEUS) 

HESI 
(n = 16) (%)

HEUS 
(n = 44) (%) P-value

Age (years) 54 (18-72) 58 (24-85)

Sex (male: female) 1:1 2.6:1 0.127

Degree of eosinophilia 0.061

Moderate 6 (37.5) 29 (65.9)

Severe (> 5-10 × 109/L) 4 (25) 10 (22.7)

Marked (> 10 × 109/L) 6 (37.5) 5 (11.4)

Hypereosinophilia duration 
prior diagnosis 0.000

> 1-3 months 8 (50) 2 (4.5)

> 3-6 months 4 (25) 5 (11.4)

> 6 months 4 (25) 37 (84.1)

Eosinophil-mediated organ 
damage N/A

Dermatological system 7 (43.8)

Neurological system 1 (6.3)

Thromboembolism 3 (18.8)

Cardiovascular system 1 (6.3)

Pulmonary system 2 (12.5)

Gastrointestinal system 5 (31.3)

Hematological system 2 (12.5)

Multiple organ system 4 (25)

Underlying diseases

ESRD on regular HD 0 13 (29.5)

Moderate/severe eosin-
ophilia 8/5

Remission of cancer 0 6 (13.6)

Liver disease 0 3 (6.8)

DM/HT/DLP/Atheroscle-
rosis 0 12 (34.1)

Investigations performed

Bone marrow examination 15 (93.8) 20 (45.5) 0.001

FIP1L1-PDGFRA mutation 10 (62.5) 14 (31.8) 0.041

T cell clonality 7 (43.8) 14 (31.8) 0.541

Serum IgE level 4 (25) 5 (11.4) 0.230

Serum tryptase 3 (18.8) 7 (15.9) 1.0

Serum vitamin B12 level 2 (12.5) 5 (11.4) 1.0
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and T cell clonality (31.8%) (Table 1). Serum IgE, tryptase 
and vitamin B12 levels were not frequently evaluated. For pa-
tients who had available data, all bone marrows showed that 
there were high levels of eosinophils. Forty percent of the 
bone marrows were hypercellular. All karyotypes appeared 
normal. The IgE levels were high in three of the five patients. 
Normal tryptase levels were detected in all seven patients. 
Three patients had high levels of vitamin B12.

Standard management of HEUS was observation (93.2%). 
Among untreated HEUS patients, 82.9% (34/41) of them re-
mained asymptomatic with stable eosinophilia during the 
median follow-up time of 16 (range 3-107) months. More-
over, seven (17.1%) untreated HEUS patients had spontaneous 
improvement of HE. Two asymptomatic HEUS patients with 
extremely high eosinophil (10-30 × 109/L) received system-
ic steroid and their eosinophilia were resolved. No eosino-
phil-related symptom and/or extremely increase eosinophil 
levels was observed during the follow-up period. Interestingly, 
there were 13 (29.5%) HEUS patients diagnosed with end-stage 
renal disease and were treated with regular hemodialysis. 

and L-HES in our cohort. Moreover, systemic steroid was an 
effective treatment in most HESI patients as the result of the 
82% respond rate. 

Aside from detecting eosinophil-related symptom, sec-
ondary causes of HE should be explored at the first visit to 
exclude HER. Although, severe and marked eosinophilia fre-
quently occurred in HES, these were present in 33.3% and 
16.7% of HER patients, respectively. For asymptomatic HE pa-
tients in tropical country, parasitic infestation remains a com-
mon problem in Thailand as well as other developing coun-
tries. Nuchprayoon S, et al. reported that the prevalence of 
parasitic infestations was 8.9% according to the routine stool 
examinations. The most identified parasite was strongyloides 
stercoralis (33.4%).12 It is possible that a single stool exam-
ination may not be able to detect the parasites,13,14 thus other 
therapeutic diagnosis may be used. In our center, we usually 
prescribed albendazole 400 mg twice daily for 7 days or iv-
ermectin 200 mcg/kg once daily for 2 days. And eosinophil 
count was reevaluated after treatment for 3-4 weeks. In this 
cohort, 66% of the patients were diagnosed by HE resolution 
after an empirical anti-parasitic treatment. However, stool ex-
amination should also be investigated. 

After HER and HES patients were excluded, HEUS was 
a presumptive diagnosis. In limited resource country, the 
symptom and severity of eosinophilia possibly biased physi-
cian judgement for more extensive investigations. Besides as-
ymptomatic presentation, HEUS manifested with significant-
ly longer durations of eosinophilia prior to diagnoses (> 6 
months) and trend to have less severe eosinophilia compared 
with HESI. In addition, 29.5% of HEUS patients had under-
lying end-stage renal disease and had regular hemodialysis. 
This may be related to allergic reactions to hemodialysis cir-
cuits and, therefore, could not be definitely differentiated from 
HER.15 

The standard treatment of HEUS is to closely monitor and 
observe the patient. Almost all HEUS patients (93.2%) were 
followed without therapy and 82.9% of them remained stable. 
This was consistent with the findings from previous studies 
that HEUS has a benign clinical course.16,17 However, Pohlkamp 
C, et al. showed that myeloid gene mutations were detectable 
in 11.5% of HEUS cases using next-generation sequencing.18 In 
another study which monitored their patients yearly through 
extensive laboratory tests, there were early T-cell aberrancy 
among HEUS patients.19 Therefore, a longer clinical follow-up 
period is needed to draw a definitive conclusion. 

The limitation of this study is that most of the HEUS pa-
tients did not receive all of the laboratory investigations as de-
scribed above due to the nature of a retrospective cohort and 
the limited-resource country. Recent study reported 80% of 
secondary HE/HES in Canadian cohort with extensive evalu-
ation.20 But there were only nine asymptomatic patients in the 
Canadian cohort. As for our cohort, there were 44 presump-
tive HEUS patients of which 83% of them remained asymp-
tomatic and had stable hypereosinophilia for up to 16 months. 
In order to diagnose patients with HEUS, full investigations are 
necessary. However, close monitoring and prompt manage-
ment of HEUS patients are also important, especially in limit-
ed-resource country. 

Table 1. (Continued)

HESI 
(n = 16) (%)

HEUS 
(n = 44) (%) P-value

Treatments

Systemic steroid 11 (68.8) 2 (4.5)

Local treatment 2 (12.5) -

Observation - 41 (93.2)

Loss to follow-up before 
therapy 3 (18.7) 1 (2.3)

Treatment responses

Improved HE/HES after 
steroid 9/11 (81.8) 2/2 (100)

Stable HES after steroid 2/11 (18.2) -

Improved HE without 
steroid - 7/41 (17.1)

Stable HE/HES without 
steroid 2/2 (100) 34/41 (82.9)

ESRD: end-stage renal disease; HD: hemodialysis; DM: diabetes mellitus; HT: 
hypertension; DLP: dyslipidemia. 

Discussion
Etiologies of HE/HES are different across various geo-

graphic regions. The present study from Thailand showed that 
the most common secondary cause was parasitic infestation. 
Notably, HES was diagnosed in 12% of HE patients in our 
cohort suggesting that symptomatic HE was not uncommon 
in Thailand. Therefore, in clinical practice, it is important to 
detect eosinophil-mediated organ damages, especially the 
skin, gastrointestinal tract and arterial thromboembolism. All 
necessary investigations, such as bone marrow morphology, 
karyotype, FIP1L1-PDGFRA mutation test and T cell clonali-
ty, should be done in all HES patients,4,5,10,11 even though there 
are lower incidences of FIP1L1-PDGFRA-positive neoplasm 
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In summary, a therapeutic trial of anti-parasite should be 
considered for asymptomatic HE in tropical countries. Most 
HESI responded to systemic corticosteroids. Furthermore, un-
treated HESUS had benign clinical courses and approximately 
one-sixth of them showed spontaneous recovery.
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