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Abstract Idiopathic hypereosinophilic syndrome (IHES)
is a primary haematological condition characterised by
persistent, otherwise unexplained hypereosinophilia suffi-
cient to cause organ damage. Various neurological com-
plications are reported, but very few have mentioned CNS
pathology and none has included CNS vasculitis. Our ob-
jective here is to report ITHES as a new cause of
histopathologically confirmed CNS vasculitis. A 39-year-
old man presented with a relapsing sub-acute en-
cephalopathy, with severe headaches, confusion and
drowsiness, myoclonus, ataxia and papilloedema. He had a
history of nephrotic syndrome 18 years earlier, stable for
the past 5 years on low-dose corticosteroids and low-dose
tacrolimus (2 mg bd); lichen planus, and (15 years previ-
ously) aloplecia totalis. On admission, he had a marked
peripheral eosinophilia (up to 9.1 x 10°/dL), which—it
subsequently became clear—had been intermittently
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present for 16 years. After extensive investigation, biopsies
of brain and bone marrow confirmed diagnoses of cerebral
vasculitis, with lymphocytic and macrophage (but not
eosinophilic) cellular infiltration of blood vessel walls, and
IHES. CNS vasculitis can therefore now be added to the list
of neurological complications of IHES. A dramatic and
sustained neurological improvement, and likewise of the
eosinophilia, following treatment with corticosteroids and
cyclophosphamide, emphasises the tractability of this
newly described form of CNS vasculitis.

Keywords Idiopathic hypereosinophilic syndrome - CNS
vasculitis
Introduction

Vasculitis of the central nervous system (CNS) is uncom-
mon but serious. It occurs as a primary disorder confined to
the CNS, or secondary to a range of systemic conditions,
including the primary vasculitides, toxins, and infections
[1-3]. The diagnosis is often difficult, and the importance
of attempting tissue biopsy confirmation of the disorder
commonly emphasised [4-6].

Idiopathic hypereosinophilic syndrome (IHES) is a pri-
mary haematological condition characterised by persistent
hypereosinophilia (>1500 cells/pl for >6 months), with no
definite underlying cause, sufficient to cause organ dam-
age, often multiple [7, 8]. Various neurological complica-
tions have been reported [9-15], but there are extremely
few accounts of CNS pathological changes (and none
showing vasculitis) [16-20].

Here we provide the first report that IHES can cause a
clinical picture, histopathologically confirmed, of CNS
vasculitis.
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Case report

A 39-year-old man presented with relapsing sub-acute
encephalopathy. He had a 3-month history of fluctuating
drowsiness, agitated confusion and headache, with visual
hallucinations and delusions. He had had jerking move-
ments of individual limbs, but no definite epileptic sei-
zures. He had a history of nephrotic syndrome aged 21
(biopsy showing focal glomerulosclerosis), treated with
corticosteroids and previous cyclosporine (for several
years), or levamisole, cyclophosphamide or azathioprine
each for periods of under 3 months. From 2008, his renal
disease had been stable, treated with low-dose corticos-
teroids and low-dose tacrolimus (2 mg bd). He also had a
history of lichen planus, and had developed aloplecia to-
talis 15 years previously.

Tacrolimus was stopped at his neurological presentation,
and there was clinical improvement but, within weeks,
significant encephalopathic features recurred and he was
re-admitted.

On examination, he was afebrile and had a pruritic skin
rash affecting predominantly the axillae (repeat biopsy
confirmed only chronic lichen planus). Cardiorespiratory
and abdominal examination were normal, with no lym-
phadenopathy. Neurologically, he had mild gait and upper
limb ataxia, and papilloedema. During sleep, he had fre-
quent generalised myoclonic jerks. Intermittently, he was
confused, disorientated and drowsy with severe headache.

He had a peripheral eosinophilia (up to 9.1 x 10%/dL;
normal <0.41 x 10°/L), with mildly elevated neutrophil
counts (up to 11.7 x 10°/dL). Cerebrospinal fluid (CSF)
examination showed raised pressure (40 cm CSF), elevated
protein level (4 g/dL), but normal cell constituents. CSF
PCR testing for Herpes simplex and VZV was negative.
Serum autoantibody testing (including ANCA) was re-
peatedly negative. Empirical treatment with intravenous
acyclovir, co-trimoxazole followed by meropenem, and
fluconazole produced no benefit. Three weeks after ad-
mission he developed deranged liver function tests (alka-
line phosphatase 711, ALT 388 and GGT 889 IU/L; all
earlier normal). MR-cholangiopancreatography was nor-
mal. Other viral studies, retinal evaluation, echocar-
diography, CT of chest (high resolution), abdomen and
pelvis, peripheral nerve and muscle neurophysiology and
muscle biopsy were all unremarkable. EEG showed non-
specific encephalopathic changes but no clear epileptic
abnormalities.

Cranial MRI (Fig. 1a—f) showed an area of extensive
high signal involving the deep white matter and sub-cor-
tical white matter bilaterally, with sparing of the posterior
fossa and basal ganglia. There was extensive enhancement
related to the perivascular spaces bilaterally and within the
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posterior fossa. Venous sinuses were normal. The spinal
cord showed small, subtle patchy areas of high T2-signal
(Fig. 1g, h), with irregular enhancement also likely re-
flecting cord perivascular spaces.

Cerebral DSA (Fig. 1i) showed a normal carotid circu-
lation, but diffuse narrowing of the distal P2 and P3 pos-
terior cerebral arteries bilaterally with arteriovenous
shunting and early venous filling. No beading was
apparent.

Review of previous health records revealed a fluctuating
eosinophilia for 16 years (Fig. 2)—illustrative counts in-
cluding 2.2 x 10°/L (December 1996), 2.0 x 10°/L (May
1997), 1.2 x 10°/L (March 2001), 1.54 x 10°/L (February
2002), 3.59 x 10°/L (January 2012). The cause was sev-
eral times queried, and on one occasion, the possibility of
HES was raised but not pursued or confirmed. There was
no temporal relationship between his eosinophilia and any
of his various immune treatments.

Bone marrow biopsy and a left frontal lobe brain biopsy
were then carried out.

Brain biopsy

Brain biopsy showed changes of CNS vasculitis, with a
chronic inflammatory infiltrate surrounding blood vessels
and infiltrating vessel walls, with accompanying focal
vessel wall damage (Fig. 3). The infiltrate mainly com-
prised CD3-positive T-lymphocytes and occasional CD20-
positive B-cells. No eosinophils, and no granulomata, were
present. There was prominent microglial activation.

Bone marrow biopsy

Bone marrow biopsy showed normocellular marrow; all
three lineages were present and showed maturation. Ery-
thropoiesis was slightly dispersed, with no evidence of
dysplasia in the megakaryocytic lineage. Reticulin was
not increased. Anti-CD20 immunostaining showed scat-
tered small B-cells; and anti-CD3 revealed reactive
T-cells, mostly CD8-positive. Erythropoiesis was nor-
moblastic; granulopoiesis showed normal maturation with
eosinophilia. Megakaryocytes appeared increased with
some clusters and hypermature forms. Differential counts
were basophils 1 %, promyelocytes 3 %, myelocytes
11 %, neutrophils 25 %, eosinophils 13 %, basophils O,
lymphocytes 1 %, erythrocytes 34 %. No non-
haemopoietic infiltrate was identified. Flow cytometry
revealed no abnormalities (in particular no evidence of an
abnormal T cell infiltrate). ISH indicated no PDGFRA
rearrangement; molecular genetic tests showed no evi-
dence of BCR-ABLI1 fusion transcripts. Overall, the fea-
tures were consistent with IHES.
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Fig. 1 Imaging of the brain and spinal cord. T2W axial (a—c) and
T1W gadolinium enhanced images (d—f) show diffuse high T2 signal
in the white matter bilaterally, without lobar predominance and
without mass effect. Both the deep and sub-cortical white matter are
involved. The basal ganglia and posterior fossa white matter returned
normal signal. There is relative sparing of the white matter around the
perivascular spaces. There is linear and nodular enhancement
reflecting enhancement in the perivascular spaces. T2W sagittal
(g) and gadolinium enhanced T1W sagittal (h) MR images of the

Treatment for CNS vasculitis was commenced with in-
travenous methylprednisolone, 1.0 g daily for 3 days (then
oral prednisolone 60 mg/day), accompanied by oral cy-
clophosphamide 100 mg/day for 10 weeks, followed by
mycophenolate (1 g twice daily). His encephalopathy set-
tled rapidly and his peripheral eosinophil count normalised.
Twenty-four months, later he remained extremely well
(‘over the moon’) with no neurological symptoms, taking
mycophenolate 1 g bd and alternate day prednisolone
(15 mg).

cervical spine demonstrate patchy foci of high T2 signal in the cord
with a fine nodular pattern of cord enhancement probably reflecting
enhancement in the perivascular spaces also. i i—iii Cerebral contrast
angiography. Frontal earlier (i), later (if) and lateral (iii) projections of
a left vertebral angiogram demonstrate minor irregularity of the left
P1 and diffuse narrowing of the distal P2 and P3 segments of the
posterior cerebral arteries. There is peripheral arterial pruning and the
angiographic images suggest a vasculitic process. There is early
venous filling of the occipital cortical veins (arrows)

Discussion

CNS vasculitis very commonly poses serious challenges
both of clinical recognition and of diagnostic confirmation, a
consequence of its rarity, the absence of any specific or
‘diagnostic’ clinical features, and also a lack of consensus
concerning diagnostic definition [1—4]. The inaccessibility of
brain tissue limits study and restricts our understanding of
CNS vasculitis and its causes. But the improved safety of
brain biopsy re-emphasises the priority that could be given
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Fig. 1 continued

to tissue diagnosis [S]—as does the finding that a substantial
proportion of cases of clinically suspected CNS vasculitis
prove on biopsy unexpectedly to have infective diseases
(that would respond very adversely to immunosuppressants
that might otherwise be presumptively be administered)
[21]. Biopsy is therefore important for diagnostic confir-
mation, and management, but also for extending our un-
derstanding, capable of yielding novel information about the
nature and specific causes of CNS vasculitis [22, 23]. This
applies to the current case, where the finding of vasculitis
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adds a new systemic disease, IHES, to the list of disorders
that can cause secondary CNS vasculitis.

Various neurological complications of HES have previ-
ously been reported, including peripheral neuropathy [24—
27] and CNS disorders, both diffuse (delirium, headache and
seizures) and focal (optic neuritis, ophthalmoplegia, cerebral
infarction, ataxia, and spinal cord syndromes) [11, 19, 28—
31]. Moore, Harley and Fauci proposed three decades ago
that HES-associated neurological manifestations fell into
three categories—a distinctive encephalopathy (behavioural
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Fig. 3 Left frontal lobe brain biopsy. Haematoxylin and eosinophil
staining demonstrated a chronic perivascular inflammatory infiltrate
(a). The cellular infiltrate predominantly comprised CD3-positive

disturbances combined with pyramidal signs), cerebro-em-
bolic disease and peripheral neuropathy [9]. A fourth,
eosinophilic meningitis, later emerged [28, 29]. Yoshikawa
suggested three potential mechanisms—direct eosinophilic
infiltration, the remote or local effects of secreted eosinophil
products and embolic infarction [16]. Here we add a new
neurological complication of IHES with a pathologically
proven mechanism—namely CNS vasculitis.

T-lymphocytes (b), with relatively few CD20-positive B lymphocytes
(c) but prominent microglial activation (d arrow). Vessel wall
destruction is illustrated by disrupted reticulin staining (e)

We found one published case of peripheral nerve vas-
culitis in HES: here, eosinophilic infiltration was present
[27]—but in the vast majority of reported HES-associated
neuropathy, histopathology showed no vasculitis [24-26,
32, 33]. No published case has previously showed CNS
vasculitis. Indeed, we found only four published accounts
of HES with any CNS disease that included histopathology

[17-20]. Of these four, one included almost no
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pathological detail (being principally an MRI study, but
mentioning “reactive gliosis secondary to infarction with
abundant intravascular eosinophils”, [19] without vasculi-
tis), and one did not meet the diagnostic criteria for HES
(but nonetheless showed no vasculitis) [20]. Of the two
remaining case reports, one had a mass lesion with eosi-
nophilic infiltration, and also eosinophilic meningeal in-
filtration, but no vasculitis [17]. The other showed
encephalitis, with a diffuse perivascular infiltrate of lym-
phocytes and macrophages, but, again, no vasculitis (and
no eosinophils) [18].

The absence of eosinophils in the vasculitic cellular
infiltrate in our case might be explained by ‘sampling er-
ror’. However, this literature might support an alternative
possibility, namely that HES-associated CNS vasculitis, in
common with most cases of HES-associated peripheral
nerve disease, represents an indirect consequence of
hypereosinophilia.

Regardless, the striking response of the eosinophilia,
combined with the dramatic, sustained clinical improve-
ment following treatment with corticosteroids and cy-
clophosphamide emphasise the importance of achieving a
tissue diagnosis and the tractability of this newly recog-
nised form of CNS vasculitis.
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