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Vascular Risk Factors in CADASIL Patients with Notch3 R544C
Mutation
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Background: Cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoen-
cephalopathy (CADASIL) is an inherited arteriopathy caused by mutation in the notch 3 gene.
Characteristic features include recurrent ischemic stroke, migraine, and progressive cognitive
decline. Despite the highly stereotyped nature of CADASIL, marked phenotypic variation has
been reported, which suggest that other factors may modulate the disease process. Possible
factors include both environmental and other genetic factor. In the present study we sought to
determine whether conventional cardiovascular risk factors influence phenotype and MRI mark-
ers in CADASIL patients that carry an R544C mutation. Methods: Fifty three consecutive patients
with R544C mutation were investigated. Then patients were divided into two groups depending
on the presence (VR group) or absence (non-VR group) of conventional vascular risk factors.
Vascular risk factors included hypertension, diabetes mellitus, hypercholesterolemia, ischemic
heart disease, smoking, and heavy drinking. Thirty four patients belonged to VR group and the
remaining 19 patients to the non-VR group. All patients underwent a detailed neuropsychologi-
cal testing including Alzheimer’s disease assessment scale cognitive subscale (ADAS-cog)
and MR imaging protocols. Results: VR group demonstrated an increase in lacunar infracts
(p=0.038) and cerebral microbleeds (p=0.002). However, there was no significant difference in
the ADAS-cog and MMSE scores between VR group and non-VR group. The memory scores
of ADAS-cog (delayed recall test) were lower in VR group than non-VR group (p=0.049). How-
ever, digit span backward scores were lower in non-VR group than VR group (p=0.048). Con-
clusions: We observed increase in lacunar infarcts and cerebral microbleeds in VR group.
These findings suggest that conventional vascular risk factor may predispose to cerebrovas-
cular events in CADASIL patients with notch3 R544C mutation.

Key Words: Cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoen-
cephalopathy (CADASIL), Cardiovascular risk factors, R544C mutation, Lacunar infarct, Cere-
bral microbleeds
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‘ 91 patients screened

38 screen failures

31 did not participate in cohort study

1 only skin biopsy

3 non-R544C mutation

3 incomplete data on vascular risk factors

‘ 53 eligible CADASIL patients

\
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34 VR 19 non-VR

25 hypertension

5DM

10 hypercholesterolemia
2 Ischemic heart disease
16 smoking

0 excessive alcohol intake

Fig. 1. Participant selection.
VR, group with conventional vascular risk factors; non-VR, group
without conventional vascular risk factors; DM, Diabetes Mellitus.
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version of Mini—-Mental State Examination (K-MMSE)
(1315 AlR¥sHAL S Aol thet Heket B7H= flst
o] Vascular Dementia Assessment Scale (VADAS—cog) 4
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Qlt}, H712 5714] HAR= digit span backward, digit can—
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diate word recall), "8 ¥ (commands), 743 $(constructio—
nal praxis), @A 34 delayed word recall), ©]5H7](na-
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Table 1. Demographic and clinical characteristics of CADASIL
subjects
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Table 2. Cognitive test results in CADASIL subjects

VR Non-VR
VR (n=34) Non-VR(n=19) pvalue (n=34) (netg)  Pvale
Age, yr (SD) 615118 617125 ns MMSE 273+37  26.1+46 ns
Male/female 11,28 5,14 0.005 VADAS-Cog
Education, yr (SD) 93+54 74+55 ns ADAS-cog, total scores 17.1+91 18.2+13.3 ns
CADASIL-related symptoms ADAS-cog, THof3|At 51+18 46+20 ns
TIA 5 1 ns ADAS-cog, THo{X|H 5|4 48+22 34+21 0.049
Cerebral infarction 17 2 0.006 ADAS-cog, THo{xHo! 45+38 29+30 ns
ICH 4 0 ns Additional five studies
Headache 7 7 ns Digit span, backward 52+16 44+12 0048
Seizure 1 0 ns Digit cancellation 20.7+£9.0 205+103 ns
Depression 6 3 ns Symbol Digits Modalities, Mgt 27.9+£17.8  24.6+18.0 ns
Asymptomatic 4 9 0.007 Symbol Digits Modalities, 22 1.3+19 13+1.4 ns

VR, group with vascular risk factors; Non-VR, group without vascular risk
factors; CADASIL, cerebral autosomal dominant arteriopathy with sub-
cortical infarcts and leukoencephalopathy.

Table 3. MRI markers of CADASIL subjects

VR (n=34) Non-VR (n=19) pvalue
BPF (%) 83.4+4.1 85.1+4.4 ns
Volume of WMH ~ 49,594.9+25 0226 40,933.2+22417.3 ns
(mn)
Number of Lacunes 55+74 09+12 0.038
Number of CMBs 9.8+16.6 09+2.1 0.002

CADASIL, cerebral autosomal dominant arteriopathy with subcortical
infarcts and leukoencephalopathy; BPF, brain parenchymal fraction;
WMH, white-matter high-signal intensities; CMBs, cerebral microbleeds.

oA MMSE, ADAS—cog %312 frolgt &tol= ¢lsle
o, ¥ T Aol ADAS—cog & ol A A3 ol A
AF ALl Blste] LAzt S 01K (p=0.049) digit
span backward of|4= 2.5|2] Astd A4S KT} (p=0.048)
(Table 2). 71 ©]&] AAlA= F oAl F-93t 29 Aol&
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Maze task, &4 Alzt 10.0£6.0 144+£104 ns
Maze task, 2& 4 0.2+04 06=x1.2 ns
Verbal fluency 14.4+55 18.0+4.7 ns
Specific frontal tests
Stroop, word reading, &gt 4 102.0+18.1 93.1+28.2 ns
Stroop, word reading, 2& £ 14+32 09+14 ns
Stroop, color reading, &gt &  71.0£309 76.6+310 ns
Stroop, color reading, 2& 4 42+638 21x£26 ns
TMT-A, 3Z AlZt 61.8+395  73.1%£51.0 ns
TMT-A, 28 4 03+0.7 0.1£03 ns
TMT-B, &2 Azt 1275+824 1543+97.0 ns
TMT-B, 2& 4 12+19 18+1.6 ns
S-IADL 27140 48+6.2 ns

MMSE, mini-mental state examination; CADASIL, cerebral autosomal
dominant arteriopathy with subcortical infarcts and leukoencephalopa-
thy; TMT-A, trail-making test A; TMT-B, trail-making test B; S-IADL, Seoul-
instrumental activities of daily living.

oA 9.8+16.67, EIH FAAARLNA 0.9+ 2170 =
o5} 2po]E HAthp=0.002). v}, =X AH&(BPF)2} =
ANAITHE O] 42 (Vollume of WMH)}S F oA 5235t
Zfolg Ho|Z] (FtTHTable 3).
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