I CASE REPORT

Fulminant idiopathic hypereosinophilic syndrome

FH Ng, HL Kong, WF Ng, KY Lam, CC Chan, CM Chang

We report a patient with rapidly fatal idiopathic hypereosinophilic syndrome presenting with tetraparesis
and acute congestive heart failure. Post-mortem examination showed extensive myocardial necrosis but
no pathology in the brain. The possible mechanisms leading to organ damage and the treatment of this

condition are discussed,
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Introduction

Mild peripheral blood eosinophilia is not an uncom-
mon laboratory finding. In most cases, it is asymp-
tomatic and an underlying parasitic infestation, drug
allergy, or systemic allergic disease can be found. Se-
vere hypereosinophilia on the other hand is uncom-
mon, one of the causes being the idiopathic
hypereosinophilic syndrome (HES). This usually has
an insidious onset and follows a chronic course.'
Rapidly fatal presentation is a rare event.

Case report

A 44-year-old Chinese woman was admitted with
weakness of the left upper and right lower limbs and
repeated vomiting of one day’s duration. The patient
had had a generalised skin rash for the previous three
years and was receiving topical corticosteroid treat-
ment. A blood test was not performed. There was no
history of allergy and she was not taking any oral medi-
cation. Prior health had been otherwise unremarkable.
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Examination revealed satisfactory general condi-
tion, a generalised erythematous maculopapular rash,
tachycardia with a heart rate of 100 beats per minute,
moderate weakness of the left upper and right lower
limbs, and bilateral Babinski sign, The rest of the
examination was normal. Blood haemoglobin was 12.4
g/dL, WBC 51 x 10°/L (neutrophils 38%. lymphocytes
8%, eosinophils 48%, monocytes 6%), platelets 159 x
10°/L, and an ESR of 84 mm. A peripheral blood smear
showed mature-looking eosinophils. Serum electro-
lytes were normal, however, the serum urea (22.5
mmol/L), creatinine (770 mmol/L), creatine phos-
phokinase (1494 mmol/L), and lactate dehydrogenase
(1317 mmol/L) levels were markedly elevated. Rou-
tine liver biochemistry was normal apart from mildly

Fig 1. Infiltration of the endocardium by a large
number of eosinophils and polymorphonuclear
leukocytes. Myocardial necrosis is evident (x 50).



Fig 2. Infiltration of the myocardium by eosinophils

and polymorphonuclear leukocytes. Myocardial
necrosis is evident (x 250).

elevated alanine aminotransferase levels. Various se-
rum autoantibodies (antinuclear factor, anti-double-
stranded-DNA, anti-neutrophil cytoplasmic antibody)
were negative and C3, C4 levels were within normal
limits. Chest radiography was unremarkable but
electrocardiography showed poor R wave progression
over V2 and V3 leads.

The patient’s weakness progressed rapidly to in-
volve all four limbs over the next day but there was no
level to sensory loss. Computerised tomography of the
brain was not performed because the patient developed
acute pulmonary oedema. Echocardiographic exami-
nation showed severe global hypokinesia with a left
ventricular ejection fraction of 26% only. There was
no evidence of mural thrombus or abnormal echo in-
tensity. Lumbar puncture yielded clear cerebrospinal
fluid with opening pressure of 15 cm water, normal
cell count, protein, and glucose levels, and negative
culture for organisms. Skin biopsy histology results
were normal with no abnormal cellular infiltration or
vasculitis seen. Intravenous hydrocortisone (100 mg
every six hours), frusemide, nitroglycerin, and
dopamine infusions were given. The absolute
eosinophil count fell from 24.5 to 1.8 x 10°/L one day
after the hydrocortisone was commenced. Despite the
institution of peritoneal dialysis and artificial ventila-
tion, the patient’s conditon continued to deteriorate and
she died three days after admission.

Post-mortem examination revealed a very active
eosinophilopoeisis in the bone marrow, with no in-
crease in blast cells. The myeloid to erythroid ratio
was 15:1. Eosinophils in various stages of maturation
comprised 50% of the white cell series; the remainder
consisted of promyelocytes (3%), myelocytes (9%).

Idiopathic hypereosinophilic syndrome

metamyelocytes (8%}, neutrophils (25%), and
lymphocytes (5%). The erythroid and megakaryocyte
series were normal. In the left ventricle of the heart,
numerous small yellowish-white necrotic areas were
found. In these areas, both the endocardium (Fig 1)
and the myocardium (Fig 2) were infiltrated with large
numbers of eosinophils and polymorphonuclear
neutrophil leukocytes. Necrosis of myofibrils and
thrombosis of small blood vessels were visible. Coro-
nary arteries showed mild atherosclerosis only. There
was no vasculitis, mural thrombus, or myocardial fi-
brosis evident. The lungs and spleen were similarly
heavily infiltrated with eosinophils. Despite a very
careful search, no gross or histological abnormality
could be found in the brain. The kidneys showed no
eosinophil infiltration but did show changes of chronic
pvelonephritis and benign nephrosclerosis. No para-
sitic infestation was observed in any of the organs
examined.

Discussion

The diagnosis of HES requires a sustained blood
eosinophilia of greater than 1.5 x 10%L for longer than
six months, and the exclusion of all known causes of
eosinophilia. Because of the very short history, appli-
cation of the six-month criteria was not possible with
our patient. Although allergic and connective tissue
diseases can be excluded based on the history and nega-
tive serology, other important differential diagnoses
were only excluded after the post-mortem
examination. Since there was no evidence of either
helminthic parasitic infestation, necrotising vasculitis,
extravascular granuloma (Churg-Strauss syndrome),
lymphoma, leukaemia, or carcinoma, the most likely
diagnosis is HES. The only other possibile diagnosis
is that of an early eosinophilic malignancy. In the ab-
sence of chromosome studies, this question cannot be
properly addressed.

Cardiac involvement is seen in 58% of patients with
HES' and was the direct cause of death in our patient.
It is the most important factor associated with mor-
bidity and mortality. The earliest pathological change
is thought to occur in the endocardium, however, the
exact mechanism causing it is unknown. A specific
eosinophil granule protein (major basic protein) has
been held responsible because it can inhibit the growth
of aortic endothelial cells.? The changes usually evolve
over several months, going through stages of
endocardial damage, myocardial necrosis, mural
thrombi formation, and finally, endomyocardial fibro-
sis.* Acute myocardial necrosis resulting in early death
is rare.* However, a very high absolute eosinophil
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count—as was seen in our patient—may be associ-
ated with a particularly poor outcome.’

While eosinophilia from diverse aetiologies may
result in the same cardiac disease, not all patients with
sustained eosinophilia have cardiac involvement.
Therefore, some as yet undefined local factor is
probably necessary for eosinophil recruitment and ac-
tivation to commence.' The same is probably true for
the other organs and may explain why the kidneys were
not infiltrated by eosinophils in this patient. Although
chronic pyelonephritis could account for her uraemia,
we believe it was incidental and not caused by her HES.

Neurologic involvement is also common, occurring
in 34% of patients.' Three patterns of involvement are
recognised.® One comprises primary central nervous
system (CNS) involvement which presents with
changes in behaviour, confusion, ataxia, memory loss,
and upper motor neuron signs. As the disease was 5o
rapidly fatal in our patient, there was probably no time
to develop this full-blown picture. Moreover, any
encephalopathy could have been overshadowed by the
acute pulmonary oedema. As with our post-mortem
finding, autopsies in four other patients failed to iden-
tify any pathology in the brain.” It is possible that an
intact blood-brain barrier prevented direct infiltration
by eosinophils, but could not prevent the diffusion of
eosinophil-derived toxins. Two specific eosinophil
granule proteins (eosinophil-derived neurotoxin,
eosinophil cationic protein) have been shown to be
neurotoxic in experimental animals,® but their relation-
ship with human CNS damage is still unclear.'! Apart
from primary CNS involvement, patients may also
present with embolic transient ischaemic attack or
stroke, secondary to the formation of cardiac mural
thrombi. A diffuse polyneuropathy or mononeuritis
multiplex may also be encountered.

High dose corticosteroid was given,' as recom-
mended for HES patients with organ involvement. The
rapid fall in the eosinophil count was consistent with
previous reports and suggests a redistribution of cir-
culating eosinophils into the spleen or lymph nodes.’
Interference with eosinophilopoeisis or eosinophil
death probably occurs at a later stage. With the use of
corticosteroids, short term improvement in myocardial
function has been reported,’” however, progressive
cardiomegaly and endomyocardial fibrosis may not be
prevented in all cases." Judging from the recent, but
extensive, degree of myocardial necrosis found in this
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patient, any other forms of treatment including
hydroxyurea, vincristine, alkylating agents, alpha in-
terferon, cyclosporin, Jeukapheresis, or even cardiac
surgery would not be expected to have aitered the out-
come. The normal skin biopsy was unexpected, but
could be due to previous topical corticosteroid treat-
ment. It is unfortunate that a further skin biopsy was
not taken during the post-mortem examination. How-
ever, we believe that the chronic skin rash was almost
certainly a manifestation of the HES. The survival of
HES patients has improved significantly in recent
years, due primarily to earlier diagnosis, intensive
monitoring, the prompt introduction of chemo-
therapeutic agents, and timely cardiac surgery.’ Car-
diac transplantation may be another alternative but we
are not yet aware of any reports in the literature. In
this context, the outcome for our patient might have
been different, had she been referred to us sooner.
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