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Letters to Editor

Intracerebral hemorrhage in 
a patient with Churg-Strauss 
syndrome

Sir,
A 45-year-old man was admitted with history 

of painful, sequential multiple peripheral nerve 
involvement for four months. On questioning he 
revealed history of allergic rhinitis with recurrent nasal 
polyps, bronchial asthma for two years, weight loss, 
joint pains with swelling and Raynaud�s phenomenon 
of four months duration. Examination revealed skin rash 
and features of mononeuritis multiplex. Investigations 
showed eosinophilia (absolute eosinophil count-14600/
microliter), raised ESR and leucocytosis. The HIV 
serology, HbsAg, anti-HBc, antinuclear antibody and 
antineutrophilic cytoplasmic antibody were negative. 
Serum creatinine was normal and urine examination 
was unremarkable. Skin biopsy showed evidence of 
small vessel vasculitis with eosinophilic infiltrate 
[Figures 1a and 1b]. Nerve biopsy showed evidence 

Survival in rhinocerebral 
mucormycosis: Is iron the 
key?

Sir,
I read with great interest, the study by Jayalakshmi 

et al., regarding factors for survival in rhinocerebral 
mucormycosis.[1] The mortality of patients in this 
series was approximately 50%, despite optimal surgical 
and medical management. This is similar to earlier 
series from across the globe. In patients with central 
nervous system involvement, prolonged neutropenia 
or disseminated disease, mortality is 80-100% despite 
therapy.[2] Because of its unacceptably high mortality 
rate, it is desirable to develop new therapeutic strategies 
to treat invasive mucormycosis. It is in this setting, that 
we must look at iron chelation, as the next possible 
therapeutic intervention to improve mortality and 
morbidity in this disorder.

Iron is required virtually by all microbial pathogens for 
growth and virulence. Mucorales have an exceptional 
iron requirement for growth and pathogenicity.[2] 
The potential therapeutic role of iron chelation 
therapy for mucormycosis was initially obscured 
by the paradoxically increased risk of developing 
mucormycosis during treatment with deferoxamine.[3] 
This is because, while deferoxamine is an iron chelator 
from the perspective of the human host, it serves as 
a xenosiderophore to Mucorales, which are able to 
strip the iron from the chelator through an energy-
dependent process. However, other iron chelators do 
not act as iron siderophores for Mucorales. Treatment 
of Rhizopus-infected mice with the iron chelator 
deferiprone markedly improved survival. It was shown 
in this study that deferiprone was as effective as 
liposomal amphotericin B in reducing fungal burden 
and improving survival.[4]

In a more recent study involving the oral iron chelator 
deferasirox, when administered to diabetic ketoacidotic 
or neutropenic mice with mucormycosis, it significantly 
improved survival and decreased tissue fungal burden, 
with an efficacy similar to that of liposomal amphotericin 
B.[5] Most importantly, deferasirox synergistically 
improved survival and reduced tissue fungal burden 
when combined with liposomal amphotericin B.

This data from animal studies suggests the possibility 
of a role for iron chelation in the treatment of mucor 
mycosis, in addition to standard anti-fungal therapy and 
surgery. There is a need for trials of this drug to establish 

usefulness in humans with this infection.

Pavan Bhargava
Department of Medicine, Christian Medical College and Hospital, 

Vellore - 632 004, Tamil Nadu, India.
E-mail: pavan_bhargava@rediffmail.com

References

1.  Jayalakshmi SS, Reddy RG, Borgohain R, Subramanyam C, Panigrahi 
M, Sundaram C, et al. Predictors of mortality in rhinocerebral mycosis. 
Neurol India 2007;55:292-7.

2.  Spellberg B, Edwards J Jr, Ibrahim A. Novel perspectives on mucormy-
cosis: Pathophysiology, presentation and management. Clin Microbiol 
Rev 2005;18:556-69.

3.  Boelaert JR, de Locht M, Van Cutsem J, Kerrels V, Centinieaux B, 
Verdonck A, et al. Mucormycosis during deferoxamine therapy is a 
siderophore-mediated infection. In vitro and in vivo animal studies. J 
Clin Invest 1993;91:1979-86.

4.  Ibrahim AS, Edwards JE Jr, Fu Y, Spellberg B. Deferiprone iron chela-
tion as a novel therapy for experimental mucormycosis. J Antimicrob 
Chemother 2006;58:1070-3.

5.  Ibrahim AS, Gebermariam T, Fu Y, Lin L, Husseiny MI, French SW, 
et al. The iron chelator deferasirox protects mice from mucormycosis 
through iron starvation. J Clin Invest 2007;117:2649-57.

Accepted on 13-10-2007

Azhar
Rectangle

Azhar
Rectangle



417Neurology India | October-December 2007 | Vol 55 | Issue 4

This 
PDF is

 av
ail

ab
le 

for f
ree

 download
 fr

om

a s
ite

 hoste
d by M

ed
kn

ow Public
ati

ons

(w
ww.m

ed
kn

ow.co
m).

of marked axonal degeneration along with loss of 
myelin and minimal inflammation. With these features, 
diagnosis of Churg-Strauss Syndrome (CSS) was made 
as this patient fulfilled five of the six criteria suggested 
by the American College of Rheumatology (asthma, 
eosinophilia, neuropathy, pulmonary infiltrates, 
paranasal sinus abnormality, extravascular eosinophils 
on biopsy) and he was started on prednisolone and 
showed improvement in symptoms. Three months 
there was worsening of weakness in his upper and 
lower limbs. Four days before the second admission he 
developed headache, nuchal pain and drowsiness. His 
blood pressure was elevated at presentation (210/100). 
The CT head showed right occipital hemorrhage with 
intraventricular and subarachnoid extension [Figure 2]. 
Digital subtraction cerebral angiogram did not reveal 
any vascular malformation or evidence of vasculitis. 
He was treated with cyclophosphamide, prednisolone 
and antihypertensive drugs and showed improvement 
in weakness, headache and general condition.

Figure 1: A. Skin biopsy shows normal epidermis but dermis shows 
marked eosinophilic vasculitis. B. Skin biopsy showing eosinophilic 

inÞ ltrate surrounding the small vessels

A

B
Neurological involvement is seen in 60-80% cases of 

CSS.[1,2] Most of the cases, however, have affliction of the 
peripheral nervous system in the form of mononeuritis 
multiplex. Involvement of the central nervous system 
has been reported in 6.3-27.0% of CSS cases.[1,2] 
Cerebrovascular events have been reported, with a 
frequency of 6.2-6.4%.[1,2] In the series reported from 
Mayo clinic,[1] 29 out of 47 patients had neurological 
involvement. Of this, 17 had multiple mononeuropathy 
and only three had involvement of the central 
nervous system in the form of cerebral infarction. No 
patient had ICH in this series. In another series of 96 
patients with CSS,[2] only 8.3% patients had central 
nervous system involvement in the form of infarcts or 
cognitive decline. Chang et al[3] reported the first case 
of pathologically documented vasculitis involving 
the choroid plexus causing massive intraventricular 
and subarachnoid hemorrhages in CSS. Multiple 
intracerebral hemorrhages in both hemispheres have 
been reported in a patient with clinicopathologically 
diagnosed CSS.[4] Findings on peripheral nerve/muscle 
biopsy have been reported in 24 cases of CSS by Vital 
et al.[5] Fifteen patients exhibited eosinophils either 
in extra-vascular infiltrates or in vessel walls and six 
of them had necrotizing vasculitis. Granulomas were 
found in only three cases. The clinical diagnosis of 
CSS was supported by the biopsy findings in 15 out 
of the 24 patients. However, in our case nerve biopsy 
had shown axonal degeneration with loss of myelin 
and only minimal inflammation.  

The etiology of intracerebral hemorrhage is not fully 
understood. A close relationship between hypertension 
and cerebral hemorrhage in patients with CSS is known 
and is thought to be the cause of ICH by some authors.[5] 

However, in patients with SAH and intraventricular 
hemorrhage, vasculitis has been documented on autopsy 
or findings consistent with vasculitis have been found 
on cerebral angiography.[3]

Figure 2: Non-contrast CT head axial section showing right occipital 
hemorrhage with intraventricular and subarachnoid extension
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Bilateral thalamic involvement 
in dengue infection

Sir,
A patient of 11 years presented with fever, headache 

and vomiting for two days, an episode of tonic clonic 
seizures, ecchymosis and altered sensorium. Her pupils 
were 3mm, constricted and reacting and all ocular 
movements were restricted. She had spasticity with 
tonic posturing and extensor plantars. The CSF showed 
protein of 265mg%, glucose-109mg%, no cells and 
random blood sugar was 213mg%. Tests for malarial 
parasites, leptospira, Japanese encephalitis, Herpes 
simplex virus (CSF) and salmonella were negative. 
Dengue IgM antibody test was done twice one week 
apart and showed rising titers (92 units, 126 units) 
with normal bleeding and clotting time and low platelet 
counts (40,000 and 37,000). Ultrasound abdomen and 
chest X-ray were normal. However, EEG was not done. 
The CT scan of brain at admission [Figure 1] showed 
cerebral edema with symmetrical non-enhancing 
hypodensities in bilateral thalami, midbrain and 
posterior part of pons. The patient developed respiratory 
distress and was on mechanical ventilator for two days. 
Repeat CT four days later [Figure 2] showed persistent 
findings. Patient�s sensorium improved and third CT 
done two weeks after first scan [Figure 3] showed the 
thalamic lesions had resolved, whereas the lesions in 
the posterior pons and midbrain had become more 
hypodense. Marked generalized cerebral atrophy and 
ventricular dilatation were seen. At discharge she had 

Figure 1: CT scan of brain at admission showed cerebral edema with 
non-enhancing hypodensity involving posterior part of pons

Figure 3: CT scan of brain showing cerebral edema with non-enhancing 
hypodensities involving both thalami symmetrically

Figure 2: CT scan of brain showing non-enhancing hypodensity involving 
midbrain

mild cognitive impairment and tonic posturing.
Dengue viruses are single-stranded RNA viruses of the 

flaviviridae family causing dengue fever and dengue 
hemorrhagic fever.[1] The pathophysiology of neurological 
symptoms in dengue fever is attributed to cerebral edema, 
hemorrhage, hemoconcentration due to increasing 
vascular permeability, coagulopathy and release of toxic 
substances. Neurotropic potential of dengue virus leading 
to encephalitis has been suggested.[1,2]
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