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Background: Hypereosinophilic syndrome (HES) is an 
assemblage of disorders leading to marked eosinophilic tissue 
infiltration resulting in organ dysfunction. This case report 
describes a challenging diagnosis of HES identified in the 
postpartum period, a rare presentation of this disease process. 
Case Presentation: A 32-year-old active-duty service 
member with allergic rhinitis and childhood eczema developed 
a progressive pruritic rash and severe, recurrent epigastric 
pain with vomiting and weight loss 3 months following the 
birth of her first child. The patient gradually developed 
intermittent facial swelling, night sweats, and dyspnea, 
resulting in hospitalization. Two absolute eosinophil counts 
(AECs) taken more than a month apart ranged from 1600 to 
4787 cells/μL. Mature eosinophils were found on skin, bone 
marrow, and duodenal biopsies. Radiography revealed no 
detectable neoplasm, and there was no clinical evidence of 

cardiac involvement. Testing revealed no mutations indicative 
of familial, myeloproliferative, or lymphocytic variants. The 
patient was started on empiric treatment with symptom 
improvement, which was gradually discontinued due to a 
second pregnancy. 
Conclusions: The patient described in this case met 
diagnostic criteria for HES; however, the complicated clinical 
and laboratory features made it challenging to characterize 
her disease as a specific HES variant, rendering it difficult 
to determine the optimal treatment regimen. Further therapy 
was complicated by a new pregnancy. It is important 
for clinicians to recognize an abnormally elevated AEC, 
promptly initiate systematic evaluation, and minimize delays 
in diagnosis and treatment of potential HES in order to avoid 
the extensive morbidity and mortality that can be associated 
with HES.
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Hypereosinophilic syndrome (HES) 
is defined by marked, persistent 
absolute eosinophil count (AEC) 

> 1500 cells/μL on ≥ 2 peripheral smears 
separated by ≥ 1 month with evidence of 
accompanied end-organ damage, in the 
absence of other causes of eosinophilia 
such as malignancy, atopy, or parasitic in-
fections.1-5 Hypereosinophilic infiltration 
can impact almost every organ system; 
however, the most profound complications 
in patients with HES are related to leu-
kemias and cardiac manifestations of the 
disease.3,4 Although rare, the associated 
morbidity and mortality of HES are con-
siderable, making prompt recognition and 
treatment essential. Management involves 
targeted therapy based on pathologic clas-
sification of HES and on decreasing associ-
ated inflammation, fibrosis, and end-organ 
damage.3,5-7 

The patient in this case report met the 
diagnostic criteria for HES. However, this 
patient had several clinical and laboratory 
features that made it difficult to character-
ize a specific HES variant. Moreover, she 
had additional immunomodulating factors 
in the setting of pregnancy. This is the first 
documented case of HES of undetermined 

etiology diagnosed postpartum and man-
aged in the setting of a new pregnancy.2,8

CASE PRESENTATION
A 32-year-old female active-duty military 
service member with allergic rhinitis and a 
history of childhood eczema was referred 
to allergy/immunology for evaluation of 
a new,  progressive pruritic rash. Symp-
toms started 3 months after the birth of 
her first child, with a new diffuse erythem-
atous skin rash sparing her palms, soles, 
and mucosal surfaces. Given her history 
of atopy, the rash was initially treated as 
severe atopic dermatitis with appropriate 
topical medications. The rash gradually 
worsened, with the development of inter-
mittent facial swelling, night sweats, dys-
pnea, recurrent epigastric abdominal pain, 
and nausea with vomiting, resulting in de-
creased oral intake and weight loss. 

The patient was hospitalized and re-
ceived an expedited multidisciplinary 
evaluation by dermatology, hematol-
ogy/oncology, and gastroenterology. Her 
AEC of 4787 cells/μL peaked on admis-
sion and was markedly elevated from the  
1070 cells/μL reported in the third trimes-
ter of her pregnancy. She was found to 
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have mature eosinophilia on skin biopsy 
(Figure 1), endoscopic duodenal biopsy 
(Figure 2), peripheral blood smear (Figure 
3), and bone marrow biopsy (Figure 4). 

Radiographic imaging of the chest, ab-
domen, and pelvis revealed hepatomeg-
aly without detectable neoplasm. There 
was no clinical evidence of cardiac in-
volvement, and evaluation with electrocar-
diography and echocardiography did not 
indicate myocarditis. Extensive laboratory 
testing revealed no genetic mutations in-
dicative of familial, myeloproliferative, or 
lymphocytic variants of HES. 

The patient received topical emollients, 
omeprazole 40 mg daily, and ondansetron 
8 mg 3 times daily as needed for symptom 
management, and was started on oral pred-
nisone 40 mg daily with improvement in 
dyspnea, night sweats, and gastrointesti-
nal complaints. During the patient's 6-day 
hospitalization and treatment, her AECs 
gradually decreased to 2110 cells/μL, and 
decreased to 1600 cells/μL over the course 
of a month, remaining in the hypereosino-
philic range. The patient was discovered to 
be pregnant while symptoms were improv-
ing, resulting in stepwise discontinuation 
of oral steroids, but she reported contin-
ued improvement in symptoms. 

DISCUSSION
Peripheral eosinophilia has a broad differ-
ential diagnoses, including HES, parasitic 
infections, atopic hypersensitivity diseases, 
eosinophilic lung diseases, eosinophilic gas-
trointestinal diseases, vasculitides such as 
eosinophilic granulomatosis with polyan-
giitis, genetic syndromes predisposing to 
eosinophilia, episodic angioedema with eo-
sinophilia, and chronic metabolic disease 
with adrenal insufficiency.1-5 HES, although 
rare, is a disease process with potentially 
devastating associated morbidity and mor-
tality if not promptly recognized and treated. 
HES is further delineated by hypereosino-
philia with associated eosinophil-mediated 
organ damage or dysfunction.3-5 

Clinical manifestations of HES can dif-
fer greatly depending on the HES variant 
and degree of organ involvement at the 
time of diagnosis and throughout the dis-
ease course. Patients with HES, as well as 
those with asymptomatic eosinophilia or 

hypereosinophilia, should be closely mon-
itored for disease progression. In addition 
to trending peripheral AECs, clinicians 
should screen for symptoms of organ in-
volvement and perform targeted evaluation 
of the suspected organs to promptly iden-
tify early signs of organ involvement and 
initiate treatment.1-4 Recommendations re-
garding screening intervals vary widely 
from monthly to annually, depending on a 
patient’s specific clinical picture. 

HES has been subdivided into clinically 
relevant variants, including myeloprolif-
erative (M-HES), T lymphocytic (L-HES), 
organ-restricted (or overlap) HES, famil-
ial HES, idiopathic HES, and specific 
syndromes with associated hypereosino-
philia.3-5,9 Patients with M-HES have ele-
vated circulating leukocyte precursors and 
clinical manifestations, including but not 
limited to hepatosplenomegaly, anemia, 
and thrombocytopenia. The most com-
monly associated genetic mutations include 
the FIP1L1-PDGFR-α fusion, BCR-ABL1, 
PDGFRA/B, JAK2, KIT, and FGFR1.3-6 
L-HES usually has predominant skin 
and soft tissue involvement secondary to  

FIGURE 1. Dermatologic punch biopsy 
20× magnification showing eosinophils in 
perivascular tissue (yellow arrows).

FIGURE 2. Endoscopic biopsy 400× 
magnification showing concentrated  
eosinophils in duodenal lamina propria 
(red outline), intraepithelial eosinophils 
(red arrows), and eosinophils in  
muscularis mucosae (yellow arrow).

FIGURE 4. Bone marrow aspirate 
500× magnification showing increased 
eosinophil precursors (yellow arrows). 

FIGURE 3. Peripheral blood smear 
500× magnification showing increased 
mature eosinophils (yellow arrows).
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immunoglobulin E-mediated actions with 
clonal expansion of T cells (most com-
monly CD3-4+ or CD3+CD4-CD8-).3,5,6 
Familial HES, a rare variant, follows an au-
tosomal dominant inheritance pattern and 
is usually present at birth. It involves chro-
mosome 5, which contains genes coding for 
cytokines that drive eosinophilic prolifera-
tion, including interleukin (IL)-3, IL-5, and 
granulocyte-macrophage colony-stimulating 
factor.5,9 Hypereosinophilia in the setting of 
end-organ damage restricted to a single organ 
is considered organ-restricted HES. There can 
be significant hepatic and gastrointestinal 
dysfunction, with or without malabsorption. 

HES can also manifest with hematologic 
malignancy, restrictive obliterative cardio-
myopathies, renal injury manifested by he-
maturia and electrolyte derangements, and 
neurologic complications including hemi-
paresis, dysarthria, and even coma.6 En-
dothelial damage due to eosinophil-driven 
inflammation can result in thrombus for-
mation and increased risk of thromboem-
bolic events in various organs.3 Idiopathic 
HES, otherwise known as HES of unknown 
etiology or significance, is a diagnosis of ex-
clusion and constitutes a cohort of patients 
who do not fit into the other delineated cat-
egories.3-5 These patients often have multi-
system involvement, making classification 
and treatment a challenge.5 

The patient described in this case met 
the diagnostic criteria for HES, but her 
complicated clinical and laboratory fea-
tures were challenging to characterize into 
a specific variant of HES. Organ-restricted 
HES was ruled out due to skin, marrow, and 
duodenal infiltration. She also had the po-
tential for lung involvement based on her 
clinical symptoms, however no biopsy was 
obtained. Laboratory testing revealed no 
deletions or mutations indicative of famil-
ial, myeloproliferative, or lymphocytic vari-
ants. Her multisystem involvement without 
an underlying associated syndrome sug-
gests idiopathic HES or HES of undeter-
mined significance.1-5

Most patients with HES are diagnosed 
between the ages of 20 and 50 years.10 
While HES has its peak incidence in the 
fourth decade of life, acute onset of new 
symptoms 3 months postpartum makes 
this an unusual presentation. In this unique 

case, it is important to highlight the role 
of the physiologic changes of pregnancy 
in inflammatory mediation. The physio-
logic changes that occur in pregnancy to 
ensure fetal tolerance can have profound 
implications for leukocyte count, AEC, and 
subsequent inflammatory responses. The 
phenomenon of inflammatory ameliora-
tion during pregnancy is well-documented, 
but there has only been 1 known published 
case report discussing decreasing HES 
symptoms during pregnancy with prepreg-
nancy and postpartum hypereosinophilia.8 
It is suggested that this amelioration is sec-
ondary to cortisol and progesterone shifts 
that occur in pregnancy. Physiologic in-
creases in adrenocorticotropic hormone in 
pregnancy leads to subsequent secretion of 
endogenous steroids by the adrenal cortex. 
In turn, pregnancy can lead to leukocytosis 
and eosinopenia.8 Overall, pregnancy can 
have beneficial immunomodulating prop-
erties in the spectrum of hypereosinophilic 
syndromes. Even so, this patient with HES 
diagnosed postpartum remains at risk for 
the sequelae of hypereosinophilia, regard-
less of potential for AEC reduction during 
pregnancy. Therefore, treatment consider-
ations need to be made with the safety of 
the maternal-fetal dyad as a priority. 

Treatment
The treatment of symptomatic HES with-
out acute life-threatening features or asso-
ciated malignancy is generally determined 
by clinical variant.2-4 There is insufficient 
data to support initiation of treatment 
solely based on persistently elevated AEC. 
Patients with peripheral eosinophilia and 
hypereosinophilia should be monitored peri-
odically with appropriate subspecialist eval-
uation for occult end-organ involvement, 
and targeted therapies should be deferred 
until an HES diagnosis.1-4 First-line therapy 
in most HES variants is systemic glucocor-
ticoids.2,3,7 Since the disease course for this 
patient did not precisely match an HES vari-
ant, it was challenging to ascertain the op-
timal personalized treatment regimen. The 
approach to therapy was further complicated 
by newly identified pregnancy necessitat-
ing cessation of systemic glucocorticoids. 
In addition to glucocorticoids, hydroxy-
urea and interferon-α are among treatments  
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historically used for HES, with tyrosine ki-
nase inhibitors and monoclonal antibodies 
targeting IL-5 becoming more common.1-4 
Although this patient may ultimately bene-
fit from an IL-5 targeting biologic medication 
such as mepolizumab, safety in pregnancy is 
not well-studied and may require close clini-
cal monitoring with treatment deferred until 
after delivery if possible.3,7,8,11

Military service members with frequent 
geographic relocation have additional bar-
riers to timely diagnosis with often-limited 
access to subspecialty care depending on 
the duty station. While the patient was able 
to receive care at a large military medical 
center with many subspecialists, prompt 
recognition and timely referral to special-
ists would be even more critical at a smaller 
treatment facility. Depending on the se-
verity and variant of HES, patients may 
warrant evaluation and treatment by hema-
tology/oncology, cardiology, pulmonology, 
and immunology. Although HES can pres-
ent in young children and older adults, this 
condition is most often diagnosed during 
the third and fourth decades of life, putting 
clinicians on the front line of hypereosino-
philia identification and evaluation.10 Mili-
tary physicians have the additional duty to 
not only think ahead in their diverse clin-
ical settings to ensure proper care for pa-
tients, but also maintain a broad differential 
inclusive of more rare disease processes such 
as HES. 

CONCLUSIONS
This case emphasizes how uncontrolled or 
untreated HES can lead to significant end-
organ damage involving multiple systems 
and high morbidity. Prompt recognition of 
hypereosinophilia with potential HES can 
help expedite coordination of multidisci-
plinary care across multiple specialties to 
minimize delays in diagnosis and treat-
ment. Doing so may minimize associated 
morbidity and mortality, especially in in-
dividuals located at more remote duty sta-
tions or deployed to austere environments. 
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