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Introduction: Cerebral amyloid angiopathy associated with inflammatory process
(CAA-I) is a rare potentially treatable encephalopathy, characterized by an inflam-
matory response to vascular deposits of f-amyloid. We aimed to describe 3 clinical
cases and perform a systematic review of all neuropathologically proved CAA-I case
reports to describe its clinical and pathologic features and outcome under different
treatments. Methods: We searched PubMed and Cochrane Library and screened ref-
erences of included studies and review articles for additional citations. Outcome
was classified at the last available follow-up by the modified Rankin Scale (mRS).
Results: A total of 67 publications, reporting on 155 patients, were included. Mean
age was 66.9 years, and 53.5% were men. The most common clinical presentation
was cognitive dysfunction (48.0%) followed by headaches (38.7%), seizures
(36.7%), and pyramidal signs (20.0%). Perivascular and vasculitic inflammation
with granuloma was the most common pathologic pattern (27.5%). Eighty-six
percent were treated with corticosteroids and 33.9% with cyclophosphamide.
Forty-two percent regained independence (mRS score 0-2), whereas 20.5% were
left with a severe handicap (mRS score 3-5) and 37.5% died. There were no statisti-
cally significant differences in outcome between patients treated with therapy with
corticosteroids alone comparing with those treated with combination corticosteroids
with cytostatic agents. Conclusions: The most common clinical manifestation of
CAA-I was cognitive dysfunction. The functional outcome was unfavorable in the
majority of the patients, with death or severe disability in almost two third of the
cases, despite treatment. No differences in outcome could be detected between
patients treated with corticosteroids versus patients treated with cytostatics,
combined with corticosteroids. Key Words: Cerebral amyloid angiopathy-related
inflammation—amyloid angiopathy—cerebral vasculitis—steroids—cytostatics—
brain biopsy.
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Introduction

Cerebral amyloid angiopathy (CAA) is associated with
intracerebral hemorrhage in the elderly population,
dementia, small cerebral infarctions,' and less frequently
to an inflammatory response to vascular deposits of
B—amyloid.2’3

In the last decades, a few case reports described a sub-
set of patients with CAA exhibiting headaches, seizures,
cognitive impairment, and white matter lesions with or
without gadolinium enhancement. These patients had
neuropathologic evidence of a CAA-associated vascular
inflammatory process (CAA-I), potentially responsive to
immunosuppression. This condition has been categorized
into 2 groups accordingly to pathologic findings: cerebral
amyloid angiopathy-related inflammation (CAA-ri),
which is characterized by perivascular inflammatory
infiltration and amyloid B-related angiitis (ABRA) that
is distinguished from the former by the presence of severe
vasculitic transmural inflammation with or without gran-
uloma formation.”® Although several reports described
the clinical picture associated with CAA-I, its outcome
and effect of treatments have received less attention.

We aimed to present 3 clinicopathologic cases of CAA-I
and a systematic review of all neuropathologically proven
CAA-I case reports (either CAA-ri or ABRA) to describe
its clinical and pathologic features, outcome, and effect
of immunosuppressive treatments.

Case Reports
Patient 1

A 63-year-old male patient with a medical history of
hypertension, diabetes mellitus type 2, and ischemic car-
diomyopathy was admitted to our department with a
2-month history of mild left parietal headache, slight
memory complaints, gait unsteadiness, and bilateral pho-
topsias with 1 week of duration. On admission, bilateral
dysmetria in finger-to-nose test was observed. His brain
computed tomographic (CT) scan showed bilateral
cortico-subcortical ~ temporo-occipital — hypodensities,
and brain magnetic resonance imaging (MRI) (Fig 1,
A,B) revealed extensive temporo-occipital vasogenic
edema without contrast enhancement, with bilateral
cortico-subcortical hemorrhagic component and diffuse
microbleeds. Blood analysis including erythrocyte sedi-
mentation rate, C-reactive protein, autoimmunity, serum
protein electrophoresis, angiotensin-converting enzyme,
and adenosine deaminase were normal. Carotid triplex
scan and transcranial Doppler revealed a left internal
carotid 30% stenosis. Electroencephalogram was unre-
markable. After admission, he developed transient visual
hallucinations and was treated with valproic acid 500 mg
twice a day. He remained normotensive and was dis-
charged with the diagnosis of probable CAA-I. Three
days later, he was readmitted because of worsening of
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headaches, psychomotor slowing, spatial and temporal
disorientation, right homonymous hemianopsia, and
right optic ataxia. Brain MRI (Fig 1, C,D) revealed a left
cortico-subcortical temporo-occipital hemorrhage. Con-
ventional cerebral angiography was normal. An open
right occipital cerebral biopsy (Fig 1, E-G) showed mono-
nuclear, mainly T lymphocytes, perivascular inflamma-
tory infiltration associated with vascular deposition of
B-amyloid, establishing the diagnosis of CAA-I, subtype
CAA-ri. The patient was started on methylprednisolone
1 g/d for 5 days followed by prednisolone 60 mg/d. At
the end of the second month of corticosteroid therapy,
there was a deterioration of cognition and changes in per-
sonality and behavior. Monthly intravenous cyclophos-
phamide was started. There was a slight behavioral
improvement, but he remained demented and dependent
with an mRS score 4 after 20 months of follow-up.

Patient 2

A 79-year-old male patient with a history of hyperten-
sion and Alzheimer dementia with 2 years of duration
treated with donepezil and perindopril presented to the
Emergency Room because of progressive left hemipare-
sis. On neurologic examination, a grade 4 left hemiparesis
was confirmed. He scored 10 on the Mini-Mental State
Examination, showing temporal and spatial disorienta-
tion, memory, attention, and executive deficits. Brain CT
scan showed a right frontal hypodensity. Brain MRI
(Fig 2, A,B) revealed extensive right fronto-parieto-
occipital vasogenic edema without gadolinium enhance-
ment and disperse microbleeds mainly in the right
hemisphere. An open right parietal cerebral biopsy
(Fig 2, E-G) was performed and disclosed senile plaques,
vascular deposition of B-amyloid surrounded by perivas-
cular predominantly T-lymphocytic inflammatory infil-
trate consistent with CAA-I, subtype CAA-ri. The
genotype of apolipoprotein E (APOE) was €3/€3. He
was initially treated with dexamethasone 5 mg/d for
5 days followed by methylprednisolone 1 g/d for
5 days and then prednisolone 60 mg/d with a slow taper
down to 40 mg/d. After 1 month of steroid therapy, hemi-
paresis recovered, and there was an improvement of
cognitive dysfunction (MMSE score 14), especially in
executive functions. The 1-month follow-up brain MRI
showed an impressive reduction of vasogenic edema
(Fig 2, C,D). Unfortunately, 12 months after the diagnosis,
he had sudden dyspnea followed by cardiopulmonary
arrest and died in another hospital.

Patient 3

A 70-year-old male patient with hypertension, ischemic
heart disease, and an 8-year history of Alzheimer disease
presented to the emergency room because of a general-
ized tonic-clonic seizure. Neurologic examination
revealed global aphasia, right homonymous hemianopia,
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Figure 1. Patient 1—imagiologic findings: fluid-attenuated inversion-recovery (FLAIR) (A) and T2*-weighted gradient-echo (B) brain magnetic resonance imaging
(MRI) performed at first admission showed symmetric posterior vasogenic edema in temporo-occipital region with hemorrhagic component and disperse microbleeds;
FLAIR (C) and T2*-weighted gradient-echo (D) brain MRI performed at second admission revealed a left temporo-occipital hemorrhage. Pathologic findings: (E) vascular
B-amyloid deposition in leptomeningeal and parenchymal vessels (Congo red staining, original magnification X4) surrounded by (F and G) perivascular lymphocytic
inflammatory infiltration (arrow) (hematoxylin and eosin, original magnification X 20; CD3 antibody staining, original magnification X 10, respectively).

right-sided spasticity and hyper-reflexia, and bilateral
Babinski sign. Blood analyses showed an elevated eryth-
rocyte sedimentation rate of 43 mm/h and a rheumatoid
factor of 981 IU/mL (normal =15 IU/mL). Electroence-

phalogram only revealed slowing of the background
activity. Brain CT scan disclosed left parieto-occipital hy-
podensity, and brain MRI (Fig 3, A,B) showed subcortical
digitiform left parieto-occipital vasogenic edema without

Figure 2. Patient 2—imagiologic findings: fluid-attenuated inversion-recovery (FLAIR) (A) and T2*-weighted gradient-echo (B) brain magnetic resonance
imaging (MRI) performed before treatment; dramatic reduction of vasogenic edema can be observed in FLAIR MRI (C) after immunosuppressive treatment
and T2*-weighted gradient-echo imaging (D). Pathologic findings: (E and F) amyloid deposition in cerebral parenchymal and leptomeningeal vascular walls
(A4, original magnification X10; Congo red staining, original magnification X10, respectively); (G) leptomeningeal perivascular infiltration of lymphocytic

inflammatory cells (CD3 staining, original magnification X10).
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Figure 3. Patient 3—imagiologic findings: fluid-attenuated inversion-recovery (FLAIR) (A) and T2*-weighted gradient-echo (B) brain magnetic resonance
imaging (MRI) performed before treatment; marked contraction of vasogenic edema can be observed in FLAIR MRI (C and D) 1 month after immunosuppressive
treatment. Pathologic findings: (E) amyloid deposition on parenchymal and leptomeningeal vascular walls (Congo red staining, original magnification X10);
(F) vessel wall (arrow) and several amyloid plaques (arrowhead) (immunohistochemistry AB4, original magnification X10); (G) perivascular inflammatory
T3 lymphocytes and a vessel with amyloid deposit (CD3 staining, original magnification X40).

gadolinium enhancement and intralesional microbleeds.
Cerebrospinal fluid (CSF) analysis documented an
elevated protein concentration (77 mg/dL) with normal
glucose and cell count. An open left parietal brain biopsy
(Fig 3, E-G) was performed and revealed vascular deposi-
tion of B-amyloid, surrounded by perivascular inflamma-
tory infiltrate, confirming the diagnosis of CAA-],
subtype CAA-ri. The patient was started on dexametha-
sone 8 mg/d followed by a slow taper down. After 1
month, he showed improvement of both clinical and
MR findings (Fig 3, C,D). However, over the next months,
there was a progressive clinical worsening. The patient
was severely disabled and bedridden (mRS score of 5)
after 18 months of follow-up.

Methods

The Meta-analysis of Observational Studies in Epide-
miology guidelines” were followed to perform and report
this systematic review.

Sources

Potentially eligible studies were identified by 2 authors
(A.C.C. and C.S.) through electronic search of biblio-
graphic databases including Pubmed and Cochrane
Library from inception to April 2014. We also performed
extensive hand searching by screening references of
included studies and review articles for additional cita-
tions.

The following search terms were used: cerebral amy-
loid angiopathy AND inflammation, amyloid-B-related

angiitis; angiitis AND B-amyloid; cerebral amyloid angi-
opathy AND granulomatous angiitis; primary CNS angii-
tis AND cerebral amyloid angiopathy; cerebral amyloid
inflammatory vasculopathy; cerebral amyloid angiitis;
cerebral amyloid angiopathy associated with inflamma-
tion; and giant cell arteritis AND cerebral amyloid angi-
opathy.

We screened titles, key words, and abstracts retrieved
from electronic searches and obtained potentially suitable
reports for further evaluation. In cases of unclear or
missing information, an attempt to contact the authors
was done.

Study Selection

Eligibility Criteria

We included only neuropathologically proven CAA-I
case reports. All types of observational studies, case
reports, and case series were considered, irrespective of
language. The data extracted from the publications writ-
ten in languages other than English, French, Portuguese,
and Spanish were done through the abstract and through
contact with the authors. If this was not possible, the
article was excluded.

Data Collection Process

Bibliographic screening and data extraction were done
independently by 2 authors (A.C.C. and C.S.). Doubts
and disagreements were solved by consensus, and if
consensus was not reached, a third author (J.F.) was
consulted. We extracted information regarding
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characteristics of participants including age, gender, clin-
ical manifestations (headaches, focal signs, seizures, and
altered mental functions) and findings on brain MRI
(white matter abnormalities, microbleeds, edema, gado-
linium enhancement, and changes on diffusion-
weighted sequences). Although brain computed tomo-
graphic scan result was available for most patients, we
decided to evaluate only MRI because of its increase
sensitivity over CT scan in the current disease setting. Ce-
rebrospinal fluid (cells and proteins), serum (erythrocyte
sedimentation rate and C-reactive protein) analysis, and
neuropathologic findings (vasculitic and perivasculitic
patterns and granuloma) were also extracted. Clinical fea-
tures were grouped into 3 patterns: coma/encephalopa-
thy (defined by altered mental state, with or without
focal signs, with or without seizures), multifocal (defined
by >1 focal sign with or without focal seizures), and uni-
focal (defined by 1 focal sign with or without focal sei-
zures) presentations. We further classified the clinical
manifestations according to its time course as acute
(=2 days), subacute (3-30 days), and chronic
(=30 days). Regarding pharmacologic interventions, we
considered therapy with corticosteroids and/or cyto-
statics (cyclophosphamide, mycophenolate mofetil,
azathioprine, methotrexate, and nonspecified).

Outcomes

We analyzed the following outcomes: (1) clinical
improvement with treatment, defined as the proportion
of patients who clinically improved with immunosup-
pressive treatment, based on author’s report; (2) clinical
outcome at last available follow-up evaluated by the
modified Rankin Scale (mRS) (grade =2 if independent,
3-5if dependent, and 6 if dead); and (3) the time (months)
to death or dependency (mRS score 3-5).

Statistical Analyses

We analyzed the relationship between outcomes and
(a) clinical presentation patterns, (b) neuropathologic pat-
terns, and (c) treatments. We report frequencies, percent-
age, means (for continuous variables), and medians.
Comparisons were performed using the chi-square test,
with continuity correction or the Fisher’s exact test,
when indicated. A P value less than .05 was considered
statistically significant.

Systematic Review

The electronic database and hand searches produced a
total of 207 publications. After the application of inclusion
and exclusion criteria, 67 publications were included. One
German and 2 Japanese publications” '’ were excluded.
Figure 4 shows the flow chart of the search. A total of
155 patients were included: 152 patients from 67 publica-

4,6,11-72

tions and 3 reported earlier (Supplemental Table 1).

191 references identified from database
search

133 excluded publications

e Other languages: 3

e Duplicated publications: 2
¢ No neuropathological diagnosis: 5
e Other reasons (e.g. non-human and

preclinical research,): 123

58 publications including reporting on
145 patients

Figure 4. Flow chart of literature search and results.

Clinical Manifestations

The mean age of the initial neurologic manifestation
was 66.9 years (median 69; range 42-86 years) and 53.9%
(n = 83) were men. Information on the clinical manifesta-
tions was available in 96.7% (n = 150) of the patients. The
most common clinical features were cognitive dysfunc-
tion (48.0%, n = 72), headaches (38.7%, n = 58; 15.5%
bilateral, 5.2% wunilateral), seizures (36.7%, n = 55),
monoparesis/hemiparesis (20.0%, n = 30), confusional
syndrome (18.0%, n = 27), aphasia (16.7%, n = 25), visual
field defect (14.7%, n = 22), altered level of consciousness
(12.7%, n = 19), personality /behavior disorder (12.0%,
n = 18), dementia (9.3%, n = 14), ataxia (7.3%, n = 11),
gait disturbance (7.3%, n = 11), neglect (6.0%, n = 9),
hallucinations (5.3%, n = 8), dysarthria (4.7%, n = 7),
and sensory defect (2.0%, n = 3). The majority of these
clinical manifestations (data available in 78 patients)
had a chronic (65.4%, n = 51), followed by subacute
course (24.4%, n = 19) and acute presentation (10.3%,
n = 8) of patients.

These clinical features could be grouped in 3 major pat-
terns: 46.0% (n = 52 of 113) had encephalopathy/coma
pattern, 34.5% (n = 39 of 113) had multifocal pattern,
and 19.5% (n = 22 of 113) had unifocal pattern.

Ancillary Procedures

Sixty percent (9 of 15 with available results) of patients
had increased C-reactive protein with average values of
3.0 mg/dL (0.3-12.5 mg/dL; median 1.15 mg/dL) and
37.5% (27 of 72 with available results) had increased
erythrocyte sedimentation rate with an average of
36.8 mm/h (12-116 mm /h; median 35 mm/h).

Regarding CSF examination, 84.8% (78 of 92 with avail-
able results) had at least 1 abnormality: pleocytosis in
67.4% (n = 62) and increase of protein content in 66.3%
(n = 61) of patients.

Regarding MRI, 96.6% (86 of 89 with available results)
of patients had white matter changes, with gadolinium
enhancement in 63.6% (56 of 88 with available results)
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of patients. Other abnormal findings included edema in
53.5% (38 of 71 with available results), microbleeds in
41.2% (28 of 68 with available results), and diffusion-
weighted image changes in 24.2% (16 of 66 with available
results) of patients.

Results of APOE genotype were available for 26
patients with the following distribution: e4/e4 seen in
61.5% (m = 16), €2/e3 (19.2%, n = 5), €2/e4 (3.8%,
n = 1), and €3/€3 (15.4%, n = 4), which was seen in one
of the presented cases (patient 2).

Neuropathologic Findings

As stated earlier, only neuropathologically proven
cases of CAA-I were included in this systematic review
(Fig 4). All patients had vascular amyloid deposition,
which was accompanied by perivascular and/or vascu-
litic inflammatory changes with or without granuloma
formation. The report of neuropathologic pattern was
available in 142 patients. The most common neuropatho-
logic pattern was perivascular and vasculitic inflamma-
tion with granuloma (27.5%, n = 39). This was followed
by perivascular and vasculitic inflammatory pattern
without granuloma (22.5%, n = 32), perivascular inflam-
mation with granuloma (20.4%, n = 29), perivascular
inflammatory pattern (14.1%, n = 20), vasculitic inflam-
mation with granuloma (12.7%, n = 18), and vasculitic
inflammation alone (2.8%, n = 4). Of this, 35.2%
(n = 50) of the cases had an ABRA pattern (vasculitic
inflammation with or without granuloma), 14.8%
(n = 21) had a CAA-ri pattern (perivascular inflammation
with or without granuloma), and 50% (n = 71) of the cases
had an overlap between CAA-ri and ABRA patterns.

Treatment

Information on therapeutic interventions was available
for 78.0% (n = 121) of the cases. The most common offered
treatment was steroid therapy (86.8%, n = 105) with a
wide range of prescription schemes, such as one to
several pulse corticosteroid therapy, one pulse corticoste-
roid therapy followed by high doses of prednisolone, and
high doses of prednisolone followed by slow taper. The
second most frequent treatment was cyclophosphamide,
which was administered in 33.9% of patients (n = 41), fol-
lowed by azathioprine (5.0%, n = 6) and mycophenolate
mofetil (5.0%, n = 6). Other cytostatics were given in
2.5% (n = 3) including methotrexate (n = 1). Only 13
(10.2%) patients did not receive pharmacologic treatment.
Of these, 5 received surgical treatment including “tumor”
resection and CSF shunt.

Outcomes

As stated earlier, we choose as main outcome to eval-
uate treatment of the proportion of patients who clinically
improved with immunosuppressive drugs, accordingly
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to the authors’ report. Information regarding the response
to treatment was available in 98 (63.2%) patients. From
this group of patients, 85 patients were treated with
immunosuppressive treatment: more than half (57.6%,
n = 49) showed clinical improvement, the remaining
maintained the same clinical status (14.1%, n = 12), or
even deteriorated further (28.2%, n = 24). On the
other hand, 13 patients were not treated with immuno-
suppressive scheme, and from this, 4 (30.8%) showed
improvement and the other 8 (61.5%) patients further
deteriorated.

Information regarding functional outcome was only
available in 88 patients (56.7%). The outcome differed
widely among these patients: 42.0% (n = 37) regained
independence (mRS score 0-2), 37.5% (n = 33) died
(mRS score 6), and the remaining patients (20.5%,
n = 18) were left dependent (mRS score 4-5). The mean
follow-up was 21.06 months (range 10-156 months). The
mean time to death or dependency was 13.7 months.

There were no association between neuropathologic
subtypes ABRA and CAA-ri and clinical presentation
(encephalopathy/coma versus multifocal or unifocal pre-
sentation; P = .39).

There were no statistically significant results or trends
between proportion of death or dependency in patients
with encephalopathic/coma presentation versus patients
with less severe manifestations including multifocal/
unifocal presentations (for mRS score 3-6 P = .10 and
for mRS score 6 P =.09). There were no statistically signif-
icant association between neuropathologic patterns,
namely those with perivascular infiltrates or those with
vasculitis features and outcome.

There were no statistically significant differences or
trends on functional outcome between patients treated
with corticosteroids alone comparing with those treated
with cytostatic agents in combination with corticosteroids
(for mRS score 3-6 P = .70 and for mRS score 6 P = .15).

Discussion

This systematic review could collect a large sample of
neuropathologically proven CAA-I cases, reporting the
clinical picture of this entity, treatment, and outcome.
Although we extracted and collected the maximum infor-
mation available from these retrospective and observa-
tional studies, many of the reported data done in our
review were performed in a low number of cases, mainly
blood analysis, APOE genotype, and MRI. In these cases,
conclusions should be done carefully.

The mean age of the first clinical manifestation
was 66.9 years, which fits within previously reported
values.””*”® We highlight the slight male predominance
(53.5%). As stated in other studies,®'’**% the most
common clinical presentation of CAA-I was cognitive
dysfunction including memory loss, apraxia, executive
dysfunction, and judgment impairment, ultimately
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leading to severe dementia and behavior disturbances.
Two of our patients (cases 2 and 3) also had Alzheimer
disease. This finding is not surprising because CAA is
found in about 80% patients with Alzheimer disease.
Some publications*“'*** suggested that CAA-I has pre-
dominantly an acute or subacute presentation; however,
none of these studies have specified the used classifica-
tion. Our results do not confirm this allegation because
in our study 64.8% of patients had a chronic course
(>30 days).

We cannot find any differences between the 2 neuro-
pathologic subtypes, CAA-ri and ABRA, in terms of clin-
ical presentation and outcome. This reinforces the concept
that CAA-ri and ABRA represent a spectrum of the same
disease—CAA-I—with similar clinical presentation and
course.

Altogether with 2 reported patients by Piazza et a
and our patient 2, there are 3 reported APOE €3 /€3 geno-

168

types. This finding suggests that mechanisms other than
the proinflammatory role of APOE &4 may also be
involved in the pathogenesis of CAA-L

We found a low incidence (41.2%) of microbleeds
detected in MRI. Because microbleeds have been linked
to CAA and Alzheimer disease,””> we would expect a
much higher incidence of microbleeds in CAA-I popula-
tion. The gradient-echo T2*-weighted MRI in 3T has the
highest sensitivity’* for detection of microbleeds. It is
possible that this MRI sequence was not used systemati-
cally, decreasing the likelihood of detecting microbleeds.
An alternative possibility is that microbleeds are not pre-
sent because of the early and acute inflammatory process.

We emphasize the high prevalence of granuloma for-
mation in this review. This finding may be biased because
patients with granulomatous inflammation and “tumor-
like” lesions could have a more dramatic clinical presen-
tation and, therefore, would be more likely to be biopsied.

Kinnecom et al* and Chung et al”® suggested that in the
context of typical clinical and radiologic picture, the diag-
nosis of CAA-ri could be done without biopsy and the
latter proposed diagnostic criteria for probable CAA-ri.
We also advocate that some patients, specially the elderly
and those with several co-morbidities, may not need a
cerebral biopsy and may be treated with immunosup-
pression without the histologic diagnosis.

The presence of increased levels of anti-p 1-40 and 1-42
autoantibodies in blood”” and in CSF**”” in patients with
CAA-1i has been shown. The presence of these autoanti-
bodies suggest an autoimmune basis of CAA-ri*® and,
therefore, an argument to initiate immunosuppressive
treatment. Moreover, they may also improve diagnostic
accuracy in cases when the biopsy cannot be done and
may also serve as a biomarker for monitorization of ther-
apeutic response.”""

Although CAA-Thas been labeled as a potentially treat-
able condition, the long-term efficacy of immunosuppres-
sion has not been evaluated. Despite the fact that there

were no statistically significant differences between
patients treated with corticosteroids alone compared
with those treated with cytostatic agents alone or in com-
bination with corticosteroids, more than a half of patients
treated with these drugs improved. However, these
results may be biased because of the small sample size,
the various definition of improvement, and the unblind
assessment of outcome and short follow-up.

There was an increase in reports of CAA-I cases in the
last years. This may be most probably associated with an
increased recognition of the disease. Nonetheless, we
cannot exclude an increase of incidence of this entity in
the last years.

More recently, a new entity, amyloid-related imaging
abnormalities (ARIAs), has received more attention. It
was observed during clinical trials with Alzheimer pa-
tients with monoclonal antibodies with other amyloid-
modifying therapies and represents vasogenic edema,
either focal or confluent, visible in fluid-attenuated inver-
sion-recovery sequences and/or sulcal effusion (ARIA-
E), and hemorrhagic findings (ARIA-H) including
microhemorrages and superficial siderosis evident in
T2*-weighted gradient-echo images.”®’ It is apparent
the parallelism between ARIA with CAA-ri and ABRA.
However, in ARIA, the clinical picture tends to be more
acute, starting within 1 month after the beginning of the
treatment.”” As with CAA-ri and ABRA, imagiologic
abnormalities are seen more frequently in patients with
APOE &4.”

Our systematic review has several limitations: (1)
because this is a retrospective study, some of the data
might be fragile because of implicit limitations of these
type of analysis, (2) CAA-I is a rare disease with only
155 neuropathologically proven reported cases, which
make statistical inferences imprecise, (3) treatment alloca-
tion was nonrandomized and evaluation was not blinded
to treatment modality, (4) most of the reports have a short
follow-up, and (5) a considerable amount of reports have
incomplete published data.

In summary, we showed that the typical presentation of
CAA-T includes cognitive dysfunction, headaches, and
seizures with a mean age of 67 years. These patients
have characteristic imagiologic findings with white mat-
ter changes with or without gadolinium enhancement.
The most frequent histologic pattern is perivascular and
vasculitic inflammation with granuloma formation.
Despite the fact that more than half of the patients
improved with immunosuppression, the outcome was
unfavorable in the majority of the patients, with death
or dependency in almost 60% of patients.

Supplementary data

Supplementary data related to this article can be
found at http://dx.doi.org/10.1016/j.jstrokecerebrovas
dis.2015.04.015.
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