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Mystery Case:
Diagnostic challenges in a young patient
with hypereosinophilia

SECTION 1

A 48-year-old woman with recent diagnosis of noni-
schemic cardiomyopathy and longstanding history of
asthma and allergic rhinitis without additional vascular
risk factors had intermittent chest pain and dyspnea for
6 weeks, treated with antibiotics and oral steroids with-
out benefit. Subsequently, she developed bilateral leg
edema, orthopnea, and chest pain, and was hospitalized
twice at another institution. Transthoracic echocardio-
gram (TTE) demonstrated an ejection fraction (EF) of
30%. Cardiac catheterization was normal. CT of the
chest showed a large pericardial effusion (;300 mL)
and bilateral pleural effusions. She had urgent pericar-
diocentesis and right thoracentesis, and was transferred
to our institution for further evaluation and care.

Admission ancillary blood tests showed a C-reactive
protein of 12.3 mg/dL and erythrocyte sedimentation

rate of 38 mm/h. Leukocyte count was 15.2 K/UL
with 30% eosinophils (EO%). Subsequent blood count
showed a leukocyte count of 13.0–12.3 to 11.5–
13.6 K/UL and EO 33–34 to 29%–31%, respectively.

On the day of admission, the patient had an epi-
sode of blurriness of the right half of her visual field
that was further restricted to right upper visual field
blurriness. Soon thereafter, she had a migrating right
hemibody numbness beginning on her right foot,
propagating to the right side of her face. The whole
episode lasted 5 minutes, and resolved spontaneously
without sequela. Neurologic examination conducted
3 days after index neurologic event was normal.

Question for consideration:

1. Where would you localize the neurologic deficit?
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SECTION 2

Our patient most likely experienced a homonymous
hemianopia consistent with a contralateral retrochias-
matic lesion. Homonymous hemianopia results from
lesions of the occipital lobe (;40%), parietal lobe
(;30%), temporal lobe (;25%), or optic tract and
lateral geniculate body (;5%).1

The associated transient right-sided paresthesias
further narrow the anatomic localization to the left
posterior parieto-occipital cortex.

Question for consideration:

1. What is your differential diagnosis and what fur-
ther investigations would you recommend?
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SECTION 3

Differential diagnosis includes TIAs or ischemic
stroke with rapidly improving deficits; seizures;
migrainous phenomena; or amyloid spells, the latter char-
acterized by spreading negative (weakness/numbness)
and positive (paresthesias) manifestations of brief duration
(seconds to minutes) described in some patients with
cerebral amyloid angiopathy.2

Our patient had a history of asthma and evidence
of involvement of at least 2 systems, namely noni-
schemic cardiomyopathy with depressed EF and
bilateral pleural and pericardial effusions. The pres-
ence of marked blood eosinophilia was a key clinical
clue. Diagnostic considerations in patients presenting
with multiorgan system dysfunction in the presence
of eosinophilia include the following:

1. Eosinophilic granulomatosis with polyangiitis
(EGPA)

2. Certain infectious disorders, such as coccidio-
mycosis or filarial infection by the nematodes
Wuchereria bancrofti, Brugia malayi, or Brugia timori

3. Loeffler endocarditis, a form of eosinophilic myo-
carditis associated with endomyocardial fibrosis
and recurrent thromboembolic events linked to
eosinophilic leukemia, carcinoma, lymphoma, or
infections

4. Hypereosinophilic syndrome, characterized by
persistent blood and bone marrow eosinophilia
with involvement of one or more organ systems
(most commonly heart, skin, CNS, gastrointesti-
nal system, or spleen) in the absence of a more
definitive diagnosis

A thorough history and physical examination,
including detailed skin examination, are the most

important first steps to further narrow the differen-
tial diagnosis. In terms of diagnostic testing, MRI
was helpful in determining whether an ischemic
or infiltrative CNS disease was present. Transbron-
chial biopsies from the left upper and right lower
lobes demonstrated a dense eosinophilic infiltrate
with necrotic debris. Bone marrow biopsy was per-
formed to rule out a primary hematologic process,
and showed hypereosinophilia (31%) but other-
wise normal cell morphology (figure, D).

Immunoglobulin E was 331 IU/mL. Other ancil-
lary investigations including antineutrophil cyto-
plasmic antibodies (ANCA), antinuclear antibody
(ANA), rheumatoid factor, and complement C3
C4 were normal. Infectious workup was negative
for Aspergillus, Blastomyces, Coccidiodes, Cryptococcus,
Histoplasma, Strongyloides, and HIV antibodies, and
hepatitis A, B, C panel was unremarkable. Follow-
up TTE showed mild systolic dysfunction with an
EF of 45% and a small pericardial effusion. Cardiac
MRI demonstrated patchy fibrosis of the basal and
inferior septum suggestive of myocarditis with an EF
of 28.9% (figure, A). Brain MRI demonstrated an
irregular area of restricted diffusion-weighted image
(DWI) in the posterior left temporo-parieto-
occipital region indicative of subacute ischemia.
There was also a trace amount of subarachnoid
blood in this region in the fluid-attenuated inversion
recovery sequences. Magnetic resonance angiogram
(MRA) of the intracranial vasculature was normal
(figure, B and C).

Question for consideration:

1. What is your most likely diagnosis?
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GO TO SECTION 4

Figure Imaging findings and photograph of the biopsy

(A) Cardiac MRI demonstrates patchy fibrosis of the basal and midinferior septum suggestive of myocarditis. The left ven-
tricle was normal in size with severely reduced systolic function. Moderate pericardial effusion with systolic collapse of the
right atrium and large right pleural effusion and moderate left pleural effusion are noted. (B) Brain MRI demonstrates an
irregular area of restricted diffusion-weighted image in the posterior left temporo-occipital region indicating subacute
ischemia. There was also a trace amount of subarachnoid blood in this region in the fluid-attenuated inversion recovery se-
quences. (C) Magnetic resonance angiogram of the intracranial vasculature is normal. (D) Transbronchial biopsy demon-
strates non-necrotizing eosinophilic vasculitis affecting small vessels (3200).
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SECTION 4

Tying the seemingly disparate symptoms together led
to a final diagnosis of EGPA, known eponymously as
Churg-Strauss syndrome, a rare systemic vasculitis
affecting small and medium-sized vessels. The Amer-
ican College of Rheumatology established 6 criteria
for the diagnosis of EGPA: (1) asthma; (2) .10%
eosinophils on complete blood count; (3) mononeur-
opathy, mononeuropathy multiplex, or polyneurop-
athy; (4) migratory or transient pulmonary opacities
detected radiographically; (5) paranasal sinus abnor-
malities; and (6) biopsy containing a blood vessel with
extravascular eosinophilic accumulation. The pres-
ence of 4 of more of these criteria carries a sensitivity
of 85% and a specificity of 99.7% for EGPA.3

An older clinically oriented diagnostic scheme
referred to as the Lanham criteria listed 3 criteria as
diagnostic for EGPA: (1) asthma; (2) peak peripheral
eosinophilia .1,500 cells/mL; and (3) systemic vas-
culitis involving 2 or more extrapulmonary systems.4

Under either scheme, our patient can be defini-
tively diagnosed with EGPA given her history of
asthma, peripheral blood eosinophilia .10% and
.1,500 cells/mL, systemic involvement of the brain
and the heart, radiographically transient pulmonary
opacities, and transbronchial biopsy showing small
vessel non-necrotizing eosinophilic vasculitis.

Question for consideration:

1. What is the pathophysiology of neurologic
involvement and how do you treat this patient?

DISCUSSION Our patient’s condition illustrates
many teaching points for the practicing neurologist,
with initial consultation often occurring in the con-
text of an unknown multiorgan system process pos-
sibly related to a vasculitis. These patients may have
already been seen by other specialties without a uni-
fying diagnosis being identified and the clinical ques-
tion posed to the neurologist is often related to
establish possible cause of underlying encephalopa-
thy, polyneuropathy, or stroke. Thorough attention
to the consultation question is often rewarded;
beware of accidentally blinding yourself to the pa-
tient’s true condition by failing to look at the patient’s
condition as a whole. Pertinent positives to remember
when reviewing a new patient’s history include
asthma, renal insufficiency, cardiac involvement,
and peripheral eosinophilia. If any of these are present
and fit well with the diagnostic schemes, treatment
should be initiated immediately.

Neurologic complications of EGPA are common,
with peripheral nervous system involvement in 53%–

78% of patients, and CNS involvement in 6%–

39%.5 Stroke in EGPA has been attributed to the
release by the eosinophils of a major basic protein

that damages the endothelium causing thrombosis
and embolism, and eosinophil cationic protein that
creates functioning nonselective pores in the neural
membrane and potentiates a hypercoagulable state
leading to thrombosis. Subacute progressive dementia
and acute encephalopathy have been attributed to
the diffuse toxin-mediated neuronal damage and
direct infiltration of eosinophils into nervous tissue.6

In cases of CNS involvement, demyelinating pro-
cesses should be considered in the differential
diagnosis because those can mimic small vessel vascu-
litis in MRI.7

The 5-factor score, a measure of vasculitic dis-
ease activity and prognosis prior to treatment initi-
ation, is based on the presence or absence of
5 clinical factors: (1) age.65 years; (2) cardiac insuf-
ficiency; (3) renal insufficiency; (4) gastrointestinal
involvement; and (5) lack of ear, nose, and throat
manifestations.8

The mainstay of therapy of EGPA, regardless of
the 5-factor score, consists of systemic glucocorti-
coids, usually oral prednisone 1 mg/kg daily. For
acute multiorgan disease, consideration may be given
to high-dose methylprednisolone (i.e., 1,000 mg
daily) for several days prior to oral steroids. The vast
majority of patients with EGPA achieve remission
with steroid therapy alone. Often a slow 12- to
18-month glucocorticoid taper is required, with the
majority of patients ultimately requiring long-term
low-dose therapy.9

If the 5-factor score is 1 with mild organ involve-
ment, azathioprine or methotrexate are usually
added to the glucocorticoid regimen. If the
5-factor score is $1 with severe multiorgan involve-
ment, monthly cyclophosphamide can be added. If
the serum ANCA is positive, it is reasonable to add
cyclophosphamide even with a 5-factor score of 0, as
these patients frequently go on to develop renal
insufficiency, peripheral neuropathy, and systemic
vasculitis.10

For our patient, a burst of high-dose methylpred-
nisolone, followed by an oral prednisone taper,
quickly controlled her symptoms, with the eosino-
phil percentage dropping to ,1% over a few days.
Symptomatically, our patient seemed to require
a dose of prednisone of 30 mg daily, with efforts
to further taper limited by recurrent asthma attacks,
dyspnea on exertion, and chest pain. With a 5-factor
score of 2 for cardiac and renal insufficiency, cyclo-
phosphamide induction has been planned in the
near future to perhaps spare her continued relatively
high-dose glucocorticoids. She had no recurrent
ischemic events 1 month after hospital discharge.
Her neurologic examination was unremarkable,
and she has remained on aspirin 81 mg daily for
secondary stroke prevention.
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MYSTERY CASE: A YOUNG WOMAN WITH
TRANSIENT NEUROLOGIC SYMPTOMS

The Mystery Case series was initiated by the
Neurology® Resident & Fellow Section to develop
the clinical reasoning skills of trainees. Residency
programs, medical student preceptors, and individu-
als were invited to use this Mystery Case as an edu-
cational tool. Responses were solicited through
a group email sent to the American Academy of
Neurology Consortium of Neurology Residents

and Fellows and through social media. We received
233 responses. The majority of respondents (61%)
had just been in practice for 1–4 years; 56% were
residents or fellows while 28% were faculty/board-
certified physicians. A total of 85% resided outside
the United States. A wide range of practice settings
was represented.

When given initial information about this
young woman’s clinical presentation, including
her preceding cardiorespiratory symptoms/signs
and eosinophilia, and her episode of transient right
visual field blurriness, and migrating right hemi-
body numbness, 67% of respondents correctly
localized her transient deficit to the left parieto-
occipital cortex. When asked to pick the top 3
differential diagnoses for this neurologic episode,
the top choices were appropriately TIAs and their
top mimics, namely migraine with aura and seizures
(focal nonmotor).1 In this case, the strange accom-
paniment of cardiorespiratory symptoms, history of
atopy (asthma, allergic rhinitis), and eosinophilia
should raise suspicions for more systemic etiologies
associated with high eosinophils, and indeed the
next 2 most popular choices were EGPA (39%)—
formerly known as Churg-Strauss syndrome—and
hypereosinophilic syndrome (HES, 20%); 12% also
appropriately identified Loeffler endocarditis as
a possibility.

Upon being presented the MRI/MRA images
for this case, 59% of the respondents correctly iden-
tified the finding of left temporo-occipital ischemia
(close enough to the clinically predicted localization)
and 22% also identified the more subtle accompany-
ing finding of left occipital subarachnoid hemor-
rhage. Only 16% explicitly identified the
vasculature as being normal, this of course being
a key consideration in the workup of a potential
ischemic event. As this case illustrates, about a third
of cases clinically consistent with TIAs have acute
DWI lesions (1/2 other lesions depending on eti-
ology), which can be invaluable for diagnostic con-
firmation, setting aside the semantics of labeling
these as TIAs/strokes.2

Upon being asked what top 3 investigations
they would perform, 68% of respondents appro-
priately suggested testing for antibodies (ANA,
ANCA, rheumatoid factor, or complement/
immunoglobulins) potentially associated with a vas-
culitic etiology, given the confirmed vascular etiol-
ogy for the patient’s neurologic symptoms, on the
background of more systemic features. The next 2
favored tests were TTE (46%) and lumbar punc-
ture (34%); the former would help investigate
potential cardiac contributors to this patient’s
TIA/stroke presentation (a further 12% also sug-
gested cardiac MRI) while the latter would help
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assess for markers of CNS inflammation/infection.
However, when thinking about establishing the
diagnosis in this case, a tissue specimen would be
especially helpful, and 11% recognized the value of
obtaining a transbronchial biopsy. A total of 5%
also recognized the importance of considering
a nematode infection, which could cause eosino-
philia with multiorgan symptoms.3

Finally, upon presenting the results of all the
key investigations, including the findings of 31% eo-
sinophils on bone marrow biopsy, pericardial effu-
sion and bilateral pleural effusions on cardiac MRI,
and dense eosinophilic infiltrate with necrotic debris
on transbronchial biopsies, the majority of the re-
spondents (53.6%) correctly picked EGPA as the
most likely diagnosis. Another 24.9% picked HES.
HES is characterized by persistent eosinophilia and
organ involvement without a clear etiology, and
can have similar cardiac and pulmonary manifestations
as in EGPA, so the distinction can be tricky—but

patients with HES usually do not have asthma or
vasculitic complications, and the eosinophilia persists
for .6 months.4

Aravind Ganesh, MD
Department of Clinical Neurosciences, University of
Calgary, Canada; Nuffield Department of Clinical
Neurosciences, University of Oxford, UK
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