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*Complete response defined as physician-reported improved or controlled symptoms and normal BEC (<500 cells/µL) within 30 days of each other. Partial response defined as 
physician-reported improved or controlled symptoms and/or BEC, where BEC is not yet in the normal range; †duration of first response is time from first response to next 
relapse or to the end of follow-up; ‡response defined as physician-reported improved or controlled symptoms; §remission status was determined by physician assessment of 
first controlled status or controlled status after either worsened, unchanged or active symptoms; ¶duration of first remission is time from first remission to next relapse or end of 
follow-up; **defined as physician-reported worsening or active symptoms that were previously controlled; ††based on last date of contact.

Figure 1. Patients with HES experienced numerous and wide-ranging clinical symptoms post-index

Table 1. At HES diagnosis/index date, the median patient age was >40 years and 
HES was idiopathic in most cases

Patient demographics and disease characteristics Overall 
(N=52)

Age, years, median (IQR)
At HES diagnosis
At index date

40.5 (24.0, 52.0)
42.5 (20.0, 59.0)

Female, n (%) 28 (54)

Race/ethnicity, n (%) 
White
Black or African American 
Asian 
Hispanic 
Native Hawaiian 
Other 
Unknown

30 (58) 
6 (12)
3 (6) 
1 (2)
1 (2) 
1 (2)

10 (19) 

Region, n (%)
South
West 
Midwest
Northeast

36 (69)
10 (19)
4 (8)
2 (4)

Payer type, n (%)
Commercial
Medicare
Self-insured
Medicaid
Unknown

42 (81)
7 (14)
1 (2)
1 (2)
1 (2)

HES subtype, n (%)
Idiopathic
Lymphocytic variant
Myeloid variant†
Not specified in medical record

43 (83)
2 (4)
0 (0)

7 (14)

Maximum BEC*, cells/µL
Mean (SD)
Median (IQR)

Maximum BEC* categories, cells/µL, n (%)
<500 
500–1500 
1500–5000 
≥5000 

5036.5 (10,741.1)
2200.0 (1700.0, 3300.5)

0 (0)
5 (11)
32 (71)
8 (18)

*Data obtained during post-index period; 45 patients had ≥1 assessment; †no patients had myeloid variant HES based on 
17 patients who had genetic data on FISH panel.
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ResultsIntroduction

Methods

Conclusions
● This study, using data collected through the AP network of allergy and immunology private

practices across the USA, demonstrated the complex, heterogeneous nature of HES diagnosis
and management, and highlights the multifactorial burden and considerable unmet needs
associated with this disease.
– Most patients experience 15 or more symptoms, with the disease affecting multiple organ

systems. Respiratory, constitutional, and dermatological symptoms were the most common,
each experienced by over 90% of patients.

– Approximately half of the patients were diagnosed prior to attending the AP network. Most
referrals to AP came through PCPs, and 12% from hematologist/oncologists. Most patients
required 2 specialists in addition to an allergist to treat their HES. The high proportion of
referrals from PCPs does not indicate that they are making the diagnosis of HES but reflects
the key role of PCPs in coordinating a multi-disciplinary treatment approach.

– Half of the patients were prescribed OCS, typically at high doses; of these, almost three-
quarters of patients received chronic OCS ≥10 mg/day, placing them at high risk of
corticosteroid-related adverse events.7,8

– Biologics were used in some patients to control symptoms and reduce OCS use, but much of
the data in this study predated the US approval of mepolizumab as the first biologic for use in
HES in 2020.9

– Less than half of patients achieved a response to their treatment during the 2.1 years of
observation, and only 29% of patients achieved remission, indicating the need for improved
HES management.

● Taken together, these data highlight the complexities of the patient journey in HES, and the need
for coordinated, co-specialty care of this complex, rare disease, including shared decision-making
with patients and optimized treatment strategies.
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HES is a group of rare hematologic disorders characterized by blood
hypereosinophilia (BEC >1500 cells/µL on two or more occasions), eosinophil-driven
organ damage and dysfunction, and exclusion of secondary causes of eosinophilia.1–3

In the majority of cases HES is idiopathic.4

Patients with HES may experience heterogeneous, evolving, and persistent
manifestations affecting multiple organ systems. In the most severe cases, HES can
be life threatening if untreated.3,5

Treatment relies heavily on OCS use, and immunosuppressants and/or biologics are
used as second-line therapies for patients who are refractory to OCS or as
OCS-sparing therapies.2–5

The rarity of HES and its varied clinical presentation, complicates diagnosis and
management.6 A better understanding of the burden of disease and treatment
patterns of patients with HES may facilitate awareness of unmet patient needs and
thereby direct improvements in diagnosis and management.

The aim of this study was to describe the patient characteristics, comorbidities,
symptoms, patient journey, treatments used and clinical outcomes in patients with
HES at Allergy Partners, the largest single-specialty network of allergy and
immunology centers in the USA.

Study design
(GSK ID: 217426)

United States

Retrospective

Real world

Observational

AP EMR database
Records of 259,775 patients, 

from 137 physicians, 
across 21 states 

longitudinal data since 2007

Patient records
• Diagnosis

• Procedures
• Prescriptions

• Lab test results
• Provider notes

99
patients

Patient inclusion criteria
Chart review by two allergists for:

1. Confirmed HES diagnosis*
2. Confirmation of:

• BEC ≥1500 cells/µL
• No discernible secondary cause†

Prevalent or incident cases included
52

patients

*HES diagnosis was identified using ICD-10 diagnosis code D72.1x on or after October 1, 2020, or by designation of hypereosinophilic or 
HES in the EMR problem description field. †e.g., allergic disease, drug hypersensitivity, parasitic helminth infections, HIV infection, 
nonhematologic malignancies 

Table 2. All patients had comorbidities or associated conditions, respiratory disease 
being the most common 

Comorbidity or associated condition*, n (%) Overall
(N=52)

Respiratory disease‡

Rhinitis
Asthma
Sinusitis
COPD
Pneumonia

43 (83)
37 (71)
23 (44)
11 (21)
3 (6)
3 (6)

Gastrointestinal system disease†

GERD
Eosinophilic esophagitis

17 (33)
7 (14)
2 (4)

Circulatory system disease†

EGPA
Hypertension
Heart failure

10 (19)
5 (10)
2 (4)
2 (4)

Infections and parasitic disease 3 (6)

Headache 2 (4)

Anxiety/depression 2 (4)

Other‡

Food allergy
Eosinophilia
Urticaria
Cough

52 (100)
14 (27)
14 (27)
9 (17)
7 (14)

*Comorbidities were identified based on ICD-9/ICD-10 codes only, not patient chart review and may be underrepresented. 
Categories are not mutually exclusive. Sums may exceed the total N or 100%; †comorbidities within this category had one patient 
each; ‡only includes the top five comorbidities within this category.

Treatment type, n (%) Overall 
(N=52)

Any treatment 42 (80)

Oral corticosteroids 26 (50)

Respiratory
SABA
ICS/LABA
Leukotriene modifiers
ICS
SAMA
LAMA
LABA

21 (40)
19 (37)
12 (23)
8 (15)
3 (6)
2 (4)
1 (2)

Biologics
Mepolizumab
Benralizumab
Dupilumab
Omalizumab

15 (29)
9 (17)
2 (4)
1 (2)

Immunosuppressive agents
Cyclosporine
Hydroxyurea
Leflunomide

2 (4)
1 (2)
1 (2)

OCS prescriptions PPPY, 
mean (SD) 
13.0 (37.4)

Chronic OCS use†, % patients

Among 26 patients treated with OCS

≥10 mg/day
prednisone

2
2
2

10
14
16
16

24
24

35
73

Psychiatric
Endocrinological

Neurologic
Infectious

Rheumatological
Cutaneous

Otolaryngologic
Cardiac

Pulmonary
Gastrointestinal

Hematologic
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Clinical manifestations

Clinical outcomes during post-index period Overall
(N=52)

Response achieved, defined with BEC level*
Patients who had BEC assessment within 30 days of response
Patients who achieved response, n (%)

Complete
Partial

Time to first response from index, months, median (IQR)
Duration of the first response†, months, median (IQR)

N=47
19 (40)
8 (17)

11 (23)
0.9 (0.2, 1.4)

6.5 (4.0, 18.3)

Response achieved, defined without BEC level‡
Patients who achieved response, n (%)
Time to first response from index, months, median (IQR)
Duration of the first response†, months, median (IQR)

25 (48)
1.0 (0.5, 7.4)

6.5 (4.6, 18.3)

Remission status§

Patients who experienced remission, n (%)
Time to first remission from index, months, median (IQR)
Duration of first remission¶, months, median (IQR)

15 (29)
3.3 (0.5, 17.5)
5.4 (2.8, 6.5)

HES relapse**
Patients who had prior assessment of controlled HES

Patients who experienced relapse, n (%)
Observation period, months, mean (SD)
Number of occurrences, mean (SD)

N=17
6 (35)

45.0 (33.9)
1.2 (0.4)

Patients referred to tertiary care or other specialties††, n (%) 7 (14)

Death, n (%) 1 (2)

≥5 mg/day
prednisone

OCS bursts*,
% patients

Observation period,
mean (SD)

2.1 (2.6) years 

Figure 3. Post index, OCS use was typically chronic and high dose, while mepolizumab 
was the most frequently used biologic

*OCS burst was defined as a prescription for OCS with 2–28 days of supply and a mean daily dose equivalent to ≥20 mg 
prednisone; †chronic OCS use defined as a mean daily dose ≥5 or ≥10 mg prednisone equivalents. If a record was identified 
as both chronic OCS use and OCS burst based on the definitions above, OCS burst was reported. 

OCS daily dose,
% patients

Figure 2. Almost half of patients with HES were diagnosed within the AP network. Most 
patients were referred to AP by their primary care physician and were treated by 
multiple specialists in addition to allergists

*Pulmonologist (n=1), gastroenterologist (n=1), rheumatologist (n=1) and hospitalist (n=1).
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Physicians other than allergists in the patients’ care teams

65%
12%
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8%
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Primary care physician Hematologist/oncologist
Allergist/immunologist Self-referral
Dermatologist Other*
Unknown

Cardiovascular, n (%)
Heart palpitations
Chest pain

44 (85)
43 (83)

Digestive, n (%)
Diarrhea
Abdominal pain
Vomiting
Difficulty swallowing food

46 (89)
45 (87)
42 (81)

3 (6)

Neurological, n (%)
Anxiety
Depression

15 (29)
10 (19)

Dermatologic, n (%)
Rash
Itching
Hives

51 (98)
46 (89)
9 (17)

Specialist physicians 
per patient, median (IQR) 

2.0 (1.0, 3.0)

Patient 
diagnosed 

within the AP 
network

Source
of referral 

to AP

Respiratory, n (%)
Cough
Dyspnea
Wheezing
Shortness of breath
Nasal congestion
Postnasal drip
Orthopnea
Ear fullness/ear popping
Purulent rhinorrhea
Sinus headache/facial 
pain/pressure

48 (92)
47 (90)
45 (87)
42 (81)
13 (25)
10 (19)
8 (15)
5 (10)
2 (4)
1 (2)

Figure 4. Patients experienced a wide range of clinical manifestations during the post-index period. Less than half 
of patients responded to treatment, while just over a third of patients experienced a relapse

Constitutional, n (%)
Fatigue
Weight loss
Headache
Dizziness
Angioedema
Nausea
Malaise

47 (90)
46 (89)
46 (89)
42 (81)
8 (15)
7 (14)
5 (10)
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Lab tests and 
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Comorbidities Symptoms TreatmentPhysician 
characteristics

Clinical 
manifestations

Clinical 
outcomes

Pre-index period Post-index period

End date
End of available data or 

end of study period (December 2021)

Index date
First visit with AP network physician 

between 2007 and June 2021
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