the bearer groups (in years) was 71.1 (SD 6.1) for A2aAR 1976C/C,
72.3(SD 6.3) for 1976C/T and 72.6 (SD 6.2) for 1976 T/T. The age
at onset was not significantly different when comparing the three
genotypic groups (p = 0.462).

In this study, we found no difference in A2aAR 1976T>C geno-
type distribution or allelic frequency when comparing AD patients
with normal controls. From the analysis of age at AD onset, no sig-
nificant difference was determined when comparing the three
A2aAR 1976 T>C genotype groups. Therefore, it is unlikely that the
A2aAR 1976T>C polymorphism plays an important role in the
pathogenesis of AD. In this study, the size of effect that could be
detected with 80% power at the 5% significance level is odds ratio
of 1.6 for AD. Since AD probably has multiple determinants, and
if A2aAR is an uncommon disease locus or one of small effect, our
power to detect a genetic effect would be reduced. Furthermore,
negative findings for one polymorphism may not exclude the in-
volvement of the locus as a whole. Before a role of the 42aAR gene
in the etiology of AD can be definitely excluded, further studies us-
ing haplotype analysis to investigate multiple polymorphisms in the
A2aAR gene in AD are needed.
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Introduction

Central neurological complications of HIV infection are com-
mon; however, its mechanisms of entry are still highly controver-
sial. In 10-20% of symptomatic HIV infections, neurological dis-
ease is the first manifestation of AIDS. However, the presence of
cerebrovascular disease in HIV has been rarely reported. Intrace-
rebral hemorrhages (ICHs) seem to be less frequent than cerebral
ischemia in HIV-positive individuals [1], and are often associated
with thrombocytopenia or primary CNS lymphoma. In those with
acute ICH, T,-weighted gradient-echo MRI is a useful technique to
determine additional older hemorrhages due to hemosiderin de-
posits.

We describe a 44-year-old HIV-positive man with multiple su-
pra- and infratentorial hemorrhages.

Case Report

A 44-year-old man with chronic alcohol consumption (3-4
beers/day) was admitted to our hospital due to a first generalized
seizure. Neurological examination revealed a left-sided facial pare-
sis and a left-sided ataxia. The initial CCT showed an acute left
cerebellar hemorrhage. MRI demonstrated, beside the acute cere-
bellar lesion (fig. 1), multiple older ICHs, located supra- and in-
fratentorially (fig. 2). ECG, repeated EEG (alpha EEG), CSF and
cardiac ultrasound revealed no major findings. Blood pressure was
slightly elevated (140/80 mm Hg). Blood samples showed leucope-
nia (2.9 x 10°/1), lymphopenia and an elevated creatine kinase of
827 U/l. The blood alcohol concentration upon admission was
1.18 g/l. INR, PTT and thrombocytes were within normal ranges.
The first diagnosis of HIV-1 was confirmed by Western blot analy-
sis. The CD4/CDS8 ratio was below normal (0.74). There was no
evidence of Kaposi’s sarcoma. A cortical biopsy was not performed
in the knowledge of the underlying disease. We started an anticon-
vulsive treatment with carbamazepine due to the symptomatic le-
sions. The seizure might have been additionally mediated by the
patient’s chronic alcohol consumption, as he developed an alcohol
withdrawal syndrome, got delirious and was transferred to the psy-
chiatric department for detoxication. There, he was treated for 1
week. Afterwards, he was retransferred to the neurologic depart-
ment. Repeated CCT scans showed the cerebellar hemorrhage in
regression. As the blood pressure was still slightly elevated, the pa-
tient was treated with metoprolol retard 95 mg/day. The outcome
of the patient was without any deficit.

Discussion
ICH is a seldom entity in young individuals as well as HIV-
positive patients. The coexistence of these two disorders and the
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Fig. 1. a Gradient-echo MRI showing acute symptomatic hemorrhage in the left cerebellum and two older small
hemorrhages in the right cerebellum. b Diffusion-weighted imaging showing left-sided lobar hemorrhage. The core
of the hemorrhage appears diffusion negative, whereas the border of the bleeding becomes diffusion positive. The
two older lesions in the right cerebellum are not visible on diffusion-weighted imaging.
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Fig. 2. Gradient-echo MRI demonstrating multiple bilateral hemorrhages in the cerebellum (a), and lobar hemor-
rhage in the gyrus angularis of the right side (b).
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Table 1. Boston criteria for diagnosis of CAA-related hemorrhage

Definite CAA

Full postmortem examination demonstrating:
Lobar, cortical, or corticosubcortical hemorrhage
Severe CAA with vasculopathy
Absence of other diagnostic lesion

Probable CAA with supporting pathology

Clinical data and pathologic tissue

(cortical biopsy or evacuated hematoma) demonstrating:
Lobar, cortical or corticosubcortical hemorrhage
Some degree of CAA in specimen
Absence of other diagnostic lesion

Probable CAA
Clinical data and MRI or CT demonstrating:
Multiple hemorrhages restricted to lobar, cortical, or cortico-
subcortical regions (cerebellar hemorrhage allowed)
Age=55 years
Absence of other cause of hemorrhage

Possible CAA

Clinical data and MRI or CT demonstrating:
Single lobar, cortical or corticosubcortical hemorrhage
Age =55 years
Absence of other cause of hemorrhage

lack of opportunistic infections in our case may implicate a role of
HIV-induced amyloid deposition in cerebral vessels. This hypoth-
esis is supported by one neuropathological study, where perivascu-
lar amyloid deposition was frequently found in young HIV-positive
individuals [2]. It is well known that amyloid deposition in cerebral
vessels increases the risk of ICH manifold [3]. This was shown for
cerebral amyloid angiopathy (CAA), which is a common reason for
recurrent lobar ICH, especially in older age [4]. With widely avail-
able new MRI techniques, including T»-weighted gradient echo, the
frequency of multiple ICHs and probable CAA diagnosis has in-
creased rapidly during the last years.

102

On the one hand, our case showed several criteria for the diag-
nosis of CAA, i.e. multiple ICHs restricted to corticosubcortical
regions. On the other hand, especially due to the relatively young
age of our patient, a diagnosis of probable CAA according to the
Boston criteria could not be made (table 1) [4], as the age of the
patient is required to be >55 years. We were aware of the problem,
and we did not perform a cortical biopsy to prove the relationship
between amyloid deposition and the occurrence of the ICHs. Since
the patient had no evidence of opportunistic infections, the thera-
peutic benefit from a cortical biopsy for the patient might be ques-
tioned. Unquestionably, moderate to high alcohol intake increases
the risk of ICH [3]; therefore, we cannot exclude the possibility that
the chronic alcohol consumption of the patient might be an alterna-
tive cause of the hemorrhages; however, alcohol-mediated ICH
typically does not appear like CAA-related ICH.

This case appears to be unique because of multiple, morpho-
logically CAA-typical infra- and supratentorial lobar hemorrhages
in a rather young, 44-year-old man. As the availability of T,-weight-
ed gradient-echo MRI is increasing, we suggest that atypical lobar
hemorrhages, especially in young individuals be examined for ad-
ditional older ICHs, and that HIV be considered in the spectrum
of underlying causes.
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