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Fwv, Lient> T, fAROREIEAEZE U TIE
—ETH D5, ZOREDHERT I, %fﬂm&}@v L
DTH B apo(a) D kringle 4 type 2 DI & S 41
N L > TEBOBETER (7= /54 7) A
5T & Fomez2s)  JHAE ¥ T leukoaraiosis & 15
Lp(a) [IE & OREEINTRENTE oM, 7= /8
A 7L ORI U lciEG id RS2 ok, £ 2T
leukoaraiosis & Lp(a) 7=/ ¥ A & O IS
2T B HIT, S ORIIHEEE, wb® 5%
R A T 2 EE 2R E LT MREBROHE
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PRI (G 2 IS A B AT - Eﬁfﬁfﬁﬂﬁ%ﬁ’wﬂﬁﬁ) DS
i, Lp(a) ERB L7 2/ 84 7o ETo72,
NS % MR LD Fazekas DFRIE L 7 HERZE
(LA) EFEESSE (AT, Fazekas 434) 10EEDWT
4FE. T b grade 0 O LA-0 #f~grade 3 D LA-3 #f
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SRR 18 4 3 A & TR Th iz,

1) MEMERREFOFHh

T DAL kB I C B 4 e 9 111 FE = 140 mmHg
E I EBEREE A2 Z T TV b O, MFEREE T X
HbA1c=5.5% % 72 \33EMBEEF O b O JREEFEED
IbEmaAV AT a—/)VIMERMERI VAT a—
V=220 mg/dL & 72 IZFEMELEF O b 0, B LA
10 £ BREE D dp 2 b D L DEAENI ABER O/
HTHERS NIz b D & LTz,

2) fEttESRIETE

BRI ZER O SR i e RS U B U | ffifeeae 22
THAE L FERPEEL TW 5 b O E AT ORBAE D
D & Lo AR DBEFE L 50§, 44.3% 12 A DALz F
7= 48l CDR (Clinical dementia rating)?® D HiA»
5. CDRZ1 Db DEFHAMED D & Lz, FBHMEIR 59
B, 52.2% 12 & 5 4L, £ DHFRIE DSM-IVZ) NINCDS-
ADRDA3Y |Z T probable Alzheimer Ji§ & 2T S 417z
37 . DSM-1V29_ NINDS-AIREN? & C [ 3841
fE L2tz b OH 20 B, Lewy /IMASS 1 1, HiTEH
MEERIFRANE | Bl CTh > 7z, FEr, FREMEDML., R
RO F WS 1240, 5D TR N—F Y =L
581, LOn3Blk ERnd-oTl,

3) MR &OFHi

FLAIR b U < & T2 5asiE R % v RS x
R s ERT (HA, SK) %3 Fazekas 434827 (Fig. 1)
V2 HD T leukoaraiosis ZREANCFHIL 72, 372 b
5 K E B P = (S =48 (PVH @ periventricular
intensity) B & O'BEEHE =555 (DWMH : deep

hyper-

grade 3

Fig. 1 Representative findings of leukoaraiosis (PVH and DWMH)
The left image (FLAIR) shows pencil-thin lining periventricular hyperintensity (PVH) with several punctuate foci

indicating grade | leukoaraiosis (LA).

The middle shows beginning of irregular PVH and confluence of foci indicating

grade 2 of LA, while the right shows diffuse deep white matter hyperintensity (DWMH) indicating grade 3 LA.
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white matter hyperintensity) Z&HE L7z b DT, grade
1 3P0 7 B A FEE D558, grade 2 13ME
FBR &L O B2 BHE CRIEEEIO & % /N
RIS, grade 3 13TWH OFE U Tz L7 B {5545
ELTze ZDFER. 113610 5 % grade 0 A% 33 41 (LA-
O ). grade 1 7329 {4l (LA-1Ef). grade 2 #% 15 {3
(LA-2#F), grade3 2336 5] (LA-3F) 7o 7z,

[FRFICREZERL . ML 2 3 L . KB B & OV
BED/IMEZERE (2 1.5em LIF) %25 7 %8, #h Xk
DREEERZIES 7 F %L Uz, JET 7 F %
FERRAT R & 0 7 7 o — Atk ORZER MR
L. \BESEE2E T 2RE L HME L L,

4) Lpa) FESLVT7 /547D

Lp(a) DEE. 7 = /¥4 7O Rl Zegrc
BEL L 72 [ CTfT > 720 Lp(a) OMIE XM 0.5 mL
2RV, 77 v 7 ARIEIEE R vz, T OFER,
Lp(a) IRE D3 MAIFERE ICRE L -9 MmERL
(Fig.2), Lp(a) #R=EE=40 mg/dL % Lp(a) i &3 %
& Lp(a) BfEIX 2341, 20.4% 124 L7z,

—7. Lp(a) 7 = /¥4 FOSHIFEE S ELIKE
BB LT 0y NEZT T2, ZOFEHE., S3
REESHE (440, 389%), S4 K EFEAEE (2341,
204%) Ofth, 2o DAT OEEIR (S3 T uiEds
A 28 0], 24.8%., S4 ~T OEEEIE: 184, 159%, =
D55 S3,S4 AR 1341, 11.5%) 0 (HIEAHE).
F. SI. 82 DR EHESHENEL 1G], 341, SHEIL 44
EERRCHA S Nl o BEHEIT CI3E (0. F.
SI. S2 DREFHEAA) #IESI, S4FEL—HEL TH-
Ve
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Fig.2 Distribution of Lp(a) concentration
Frequency at low concentration is high, and the distri-
bution of Lp(a) is biased toward the left.
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5) ifEtiET

R EIRZEDEREE & Lpla) 7=/ 54 7LD
kel o nicd 2 BT, BETRERT (FRImE
MEERA T, WA R). Lpa) B8 XU
7/ FA THMORGEE R 4 FHETHBRE Uiz, 2
DIz, B DOWTIEH A ZFfiiE (Fisher’s exact
probability test) %, fis, Lp(a) 7 = /& 4 T BIEREE
I DWTIEL ANOVA | Fisher’s protected least significant
difference % 7z,

Flo, KB ERZEOEER T 2/T 25
IZT S HINTEERMNT (0¥ X7 4 v 27 [R5
W) #1707z, bbb KMEAERZE (LA0 B L
LA-1 2435880 1. LA-2, LA-3 2R R LFHEH 2. 3
ELTe) & HAZH, LUT. S E L LT, 4 (80
AR 20 8ORCRI - Dy MR (B30 20 Z: 1), 1l
EHERATF (SIMEH D @ 2, BIERL @ 1, FER
oY 2, BERIEAR L - 1 IREEEED D ¢ 2, 88
FEENER L 1 B D - 2, B L 1L O AN
BY 2 LEMEIZL 1), Lpa) BiE (Y : 2. 7%
L: 1) BEXUOT7 /847 (S4REEEME: 3.83 %
TEAWE: 2, ZOfh: 1) BHW,

eI p<0.05 AL Lz,

& R

1. ZFHFHOT=ET

BEEOTIER L 8055 & 835Dz H b |
HEBITIX DS KD 39% 225 53% & . TR b
FECEEZ 37> 72 (Table 1),

Table 1 Background factors of each group

LA-0 LA-1 LA-2 LA-3
group group group group

n 33 29 15 36
Age (y, mean) 80.7 80.5 83.0 83.5
min.-max. 56-99 54-92 76-89 65-94
Male (%) 394 51.7 533 38.9
Vascular risks (%)
HT 333 51.7 533  80.6*
DM 6.1 172 20.0 8.3
HL 30.3 17.2 250 250
CS 6.1 34 6.7 2.8
Af 6.1 20.7 0 25.0*
none of them 42.5 24.1 26.7  13.9%

Abbreviation : HT : hypertension, DM : diabetes,
HL : hypercholest-erolemia, CS: cigarette smoking,
Af: atrial fibrillation (*p<<0.05 vs LA-0 groupm,
Fisher’s exact test)

(3)
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Table 2 MRI and neurological findings of each group

LA-0 LA-1 LA-2 LA-3
group group group group

n 33 29 15 36
MRI findings (%)

Infarct lesion 182  483* 66.7* 52.8*
lacunar 12.1 37.9* 60.0* 36.1*
non-lacunar 6.1 10.3 6.7 13.9

atherothrombotic 0 0 6.7 8.3

cardioembolic 6.1 10.3 0 5.5

Hemorrhage lesion 0 0 0 2.8
Neurological findings

PH of stroke (%) 242 345 66.7*  61.1*

Dementia (CDR=1) 667  24.1* 46.7 63.9
Alzheimer disease 60.6  20.7* 13.3* 25.0*
Vascular dementia 0 34 33.3* 389
Others 6.1 0 0 0

(*p<0.05 vs LA-0 group, Fisher’s exact test)
g

MEPEERET O S b, EIED LA-0#ED 33.3%
WWHARTLA3EET806% & HEIC% <. LA-1#,
LA2 B3 2 ORI - 7o, FERR. M2 VAT 10—
JVIIE ., BUEEZ DWW ORISR R E R A 5 1%
o 126 DB LA-1 #ED 20.7%. LA-3 0D 25.0%
%< BT, LA3BETCIE LAOBRICIERNTEREIS
Mmotze 2O DMEEGREFICT LIS D
DOFEEEF LAOBEDS 42.5% L < . ZHUTHEAT LA-3
BT 139% EEEIED 72,

2. B MRIFIR, fSHHEFRIFIR

MRI T & CII IR K FED 182% 10 5 66.7% 12
FTHLN. LAOFRCLENTHO 3FETITWIhd
BRI » o7 (Table2), HEEOHFTIET 7 FH
FENL |~ DEENEER L b s b DOpY LA-]
BT 103%, LA3EET 5.5% s i,

TOHUE (CDR21) EWranizbDix 59fH v .
LA-1 HETCTEEIWCA o 70 BBHIED 5 B Alzheimer
F5HS LA-OBET 220, 60.6% LAt 3FEL D EEICE
Moz — . MAEMERRANE X LA2 BET S B 33.3%,
LA-3EET 144, 38.9% 12 A S, LA2 B, LA-3HfIC
BU 2 MEMERAEDEE X LAOREXL D ERICE
Mmolzs

3. BHCEITDZ Lpe) SENEEEL T/ 914

TORT

Lp(a) EfE X LAOFED 9.1% 12 b L T LA-3 I
27.8% L HEICE o Tz (Table 3),

T2 /) FA TN BB E, S3, SADKREES

o Al 4 44 SBARERERRC A 505 KIMEHBERZEAD ) REH(@) 7 =/ 54 7ORS
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Table 3 Frequency of high Lp(a) and distribution of
Lp(a) phenotype

LA-0O LA-1 LA-2 LA-3
group group group group

n 33 29 15 36
Lp(a)
High Lp(a) (%) 9.1 241 200 27.8*

Distribution of phenotype (%)
(present in double)

S3 homozygote 333 552 46.7 278
heterozygote 39.4 17.2 20.0 19.4
S4 homonozygote 152 13.8 6.7  36.1%
heterozygote 24.2 6.9 267 11.1
nonS3, S4 group 9.1 13.8 133 139
0 3.0 0 0 0
F homo - hetero 6.1 34 0 2.8
S1 homo - hetero 12.1 34 13.3 11.1
S2 homo - hetero 9.1 13.8 200  16.7

(*p<0.05 vs LA-0 group, Fisher exact test)

80
70 1 — p<0.05 — i
5 60 ] © '
§ 40 ] e} o i
5 o T o
~ 20 ] i
\(U/ = -
T — T
0 ] Eon ———
-10 1 15.2+9.5 18.6+15.3 8.7+8.3 +

Non-S3,54 S3 homozygote S4 homozygote
Lp(a) phenotype

Fig.3 Relationship between Lp(a) phenotype and its concen-
tration
Comparison of Lp(a) concentrations between S3 hom-
ozygote, S4 homozygote, and Non-S3/S4 group.

R, ~T O A EIEROR 9 EIE 5D S4 KBRS
ROBEED LA3EET 36.1% &, o 3FEL VAR
BTz,

B Lpl) 7x /¥4 7L Lp(a) MAEE & DR
BREREI LIz L 25, S4REEEERD Lpa) I X
g8 Tmg/dLTH V., SIREHEEEDFE 186
mg/dL & FERTERIE» > 72 (Fig. 3),

4. LESIRNTIER

KA BERZ O EEE (LA-3) B 252 5
Fi%. Table4 d = & < Exp(BME (4 v 2 NIZE0#K)
DK &7 b O SIEICEIE (12.165), S4 K EHEEHE
(5.682). Lp(a) &l (2.219). [EME (2.134) THo

(4)
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Table 4 Multivariate analysis of risks affecting severe LA (LA-3)

S SE Chi-squared P Exp (53)

LA-3: constant —1.884 0.754 6.247 0.012 0.152
Age —0.398 0.533 0.557 0.455 0.672
Gender —0.766 0.555 1.905 0.168 0.465
HT 2.499 0.627 15.868 <.0001 12.165
DM —0.810 0.832 0.947 0.330 0.445
HL —1.194 0.669 3.191 0.074 0.303
CS —0.314 1.354 0.054 0.816 0.730
Af 0.756 0.719 1.111 0.292 2.134
High Lp(a) 0.797 0.641 1.545 0214 2219
S3 homozygote 0.007 0.616 0.0001 0.991 1.007
S4 homozygote 1.737 0.725 26.7 0.017 5.682

Numbers in circles indicate the type of kringle (e.g. “4” means kringle 4).
Numbers outside the circles indicate the sequence order of kringles from

the protease domain.

Specifically, the first kringle of apolipoprotein(a) is kringle 5, and a
chain of kringle 4 follows from the second kringle.

The structure of kringle subsequently decreases from type 10 for the
second kringle, type 9 for the third kringle, and so forth until the 10th
kringle. Kringles hereafter are all type 2, except for the last kringle (in

this case the 38" kringle is type I).

7z (R?=0204), 2D 5 bHETH > I-DIEEINE, S4
REFEESED =D TH 577,

Bk, RIMBEERZOERESE (LA-2) 2 r 52
LT3, b (4.564), BERYR (2614), HaALV AT
O —)VIRE (1.748). PERI (1.736), B2 (1.688). Lp(a)
EME (1.563) Iz, WTFhbEER DT
W rolz,

Z =

AR5 T lE G B O leukoaraiosis 12 21X 4 Lp(a)
7z /AT DOFEEIS T 5 HR T, Fazekas
PEEDWCHE D E MREBROHERE L Lpa) 7./ %
A 7 DB E ARG LTz, ZDFEE, Lpa) 7=/ %
A 7D S4 R EHEEPEE O ERE (RUHFE T
LA-3) Wi < BHE L. RIMES Lp(a) BiE & 3JhaT
LIERTTHD ZEBNHL N E ST,

UL, 206 OWFEETED SRR & BT 5 1224
2o T OO DORFESENH 5 EBbiiz -0, Wige
TSR D 32241, leukoaraiosis 0D [if PR Ji5 BE 27 1) B 25
Lp(a) O & leukoaraiosis & DEIR % NEIZAET L.
BB Lpa) 72/ 94 THRED LD TR L
T leukoaraiosis DK D IZH IS L T 3 h 2 EEL
L7z,

1) HisERORS M

Wi 22 % FHi 3~ 2 B THEFT & M7z MRI SHFSRF

BRTHY | FWIFRROZ < IFRHANE S MIMETREE T
HO SN T Wiz, ZDTzDFBINA T A3 pdp D |
Lpa) 7=/ A4 7045 md—AODD D & I1FH
o TWBAREMENE 2 Sz, L L, Lpla) 1E
DA B BRY | SRR L IFtRIE HARAD
R332 B L. % 72, leukoaraiosis |2 B 1) 5
Lp(a) DEBFEM MG 2 L CREER WD O
EHMTL 72,

LU, RIMEHBEREZ > BEERNICOFE LIz & &
2. BERICRERERRGSFER D sz, 37
DB LA-O FEIME MG RRR T O | fixasdh o BEA:
WE BT L Alzheimer J{% -7 2 & . —H.
LA-3 FHEIME R F O fMzsrh O BEE RS &
bHIc% < Alzheimer 3D 72 b Oz A HERRA
HEMNZ o7z 2 & ThHDH, LA-TEE, LA2ERTZ S
DOHFRICH D 2536 | LA-1 BRI LERTED. OFZE8
MIEZEDS H N B LA BfIE LA BRSITIL Tw/e 2
ETHoTzo ZTHSHIFRIED leukoaraiosis DEEFREEL
FHRRERICELS b b5 ThH S,

2) leukoaraiosis DERFRRIEFHIER

JEK MRI 3K FOEE 2ETEEILE LTHRZ
TWwblzH, MRERTHA S L5 leukoaraiosis D < 13
T2 DIRZETER ORREIWCRIET 21— b DT
B 290, KPRz leukoaraiosis 13 F DIREE . 4546, T&
WK S0 THEILNARY P T LRFLTED, 20
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Fig. 4 Estimated structure of Lp(a) and plasminogen

SEAMl 12 1 — % 1 Fazekas 433820 (Fig. 1) AW s
TE BAEETORELZ T DD L LA2, LA3 I
FHY 9 2 EERAT LoD % < I RER O BATL GfEE HA .
HEFA L) IS FHPEOLR., Sl MEZE, 7
VA=Y A THY . MBS & OB EE5 2
SNTWBY, —F. LA-1 OIETBOZ/LId R
FROZAL L BhES 2 b 0T, RIETEE & OBSEIE
e ENLEY,

L7ehio T, BEOFHE. 37205 LAORE LA-1
B MM AEBRA T DA e f2r i OBEE 2 A 7
<. 2RI LT LA-OEETIX Alzheimer Ji5H35 72—
7o Z &, LA-1 BECIZBINRIE(L & BEE o LR 28R
PERRRZE DI S dn o T2 & & . LA T
MAE MR F O, Bsrh OB R, MVETHEREAIE
ML inot- Z Eld. leukoaraiosis DIFEA - JREHEE % Sk
Uik e e s,

F7-. LA-2. LA-3 @ leukoaraiosis 23 CH 5 &
ThE, BEORERIERbNS, Thbb, BHERE
EHNHET - HE L, BEREIGRIE S 5720 BB
DHATTHEHESBEREREE [ 2, % DOFSR. BERAYIC
EI RGO 39 & U CREZ ORI, HHElEHE
DOEENEE SN LD, ERICIE, LR E2H S
2 il (SRS SEMRIMER . STETRERE. T HRE. Y
HIHERE. BEPRBEREZ: £ DL RIS 2 BEREREH HS HHER
T AAREEDY S 21009, Z D X 5 RER G EBEE
(Erzx 0 W PEmMR. TE - B, BANE. BaK
EF. 2% a=r—vavEHE RESELLTADL,

QOL %% L { B3 72, BHEMEERED PRI
HERTHEHS,

3) Lp(a) O L leukoaraiosis & MDEE%

HHE . Lp(a) mrfiE i dElRmE L, R e o rakiA
T Th o225 GEEOHERZICBES L Tw3
ZEWRENTER? 0, LinL, £O—J7T, &Kt
JE T EE O leukoaraiosis & BRI BHE L Tz D
WS4 REFEEERTHY, Zhi3fo7 =/ 54712
HAT Lpa) IBENERIEVEWI D Tho Tz,
Z DOFES 5 | leukoaraiosis OHEFEIZEIS$ 5 Lp(a)
EfEE Lpa) 7=/ %4 7 (Lpa) KEANZ W) &
DO 3 2 FIERDRD S 17z,

Z DOFJEEOFFIZIE Lpa) D b O ORES - #HE
OIS D NED D 5,

J/bbH., Lpa) X LDL 2V A7 a—)L apoBl00
TE H. apo(a) FE H » 5 ik & 1. apo(a) & H WY
apoBIOOFE [ & SSHEA TREIE NI REHTH
%112 (Fig, 4), Z® apo(a) FE[1E kringle 4, kringle
SEMENDRTF FENKIGIZ[ P> TEB L Z 12
il & SUE ORI OEE T A IS E &> Twb &
Z DI b kringle 51X & D TH 535, krin-
gledl2ix7 & BEAI DR 2 I0FED Y A 7
(type 1~type 10) 23EEIRICIE TN, type 2 DEIT L > T
Lpa) DY A X s RYENT 4 AL (T2 FA4T)
DBYE SN2, —izik, fistb b s, 20
kringle 4 type 2 DEI% < | apo(a) BWHEDER < wilE
STRPKE L 2500 DI Lpa) OIMHIEEE 3K

5! 1718)

( 6)
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A Lp(a) IBEOS A% A5 & HRAAT
\& Fig. 2 D Z & {RIREDSEE D 202202 JRpEsy
M7/ 94 7EDBRD»S S4, S3NH I LT
B2, ERT . S4. S3 R EEARO SR 5 2E
Bl 383%., T AR 34.6% THoT,

Lp(a) OEMFIIRERII AL S L L WY, HEk
apo(a) ZEHICH B kringle D7 3/ EEFIM S F A 2
7L B TEWHRIERE TS Z L T,
INET T A7 AEEERBRGINCHEET 2 £
b T3, bbb, apo(a) 7T A3 /7 2
B DEADHEIESE R A A 2t LT 94% ORI %
B L. {fX D5 TIE kringle 4 A3 75-85% . kringle
595 95% OMFEIMED D 5 L bl TWw A0 L,
IR OEMACCLE R SRS 5 )
WIS NRIBL T WL, TR 7T 7 F
N—FPFEELTH NI X BTEEEDE T 5750,
LIei3> T, —2DFEZ T & LT, Lp(a) &EHITIZ
% < @ kringle 4 #H5 3 % apo(a) TBEDIZ D, FIATE
TEIHIS M, 2 OFSHR, 8558 S 17z MR AE 8
MIMEER . FHCIMN OV IMEER RIS B % BUE LTz
ATREMELYE 2 STz,

—7%. Lp(a) BEFITIZ kringle 4 2372w 0 Ic
apo(a) EH AT BALDLa Vv A 5 a—),
apoB100 FEEMNE L %, 2o DOBRIE. Lpa) &
& LDL 2V A7 u— WRENIEOHE A RS Z & o
5 b ST H %3, LDLI LV A 7 a—)b,
apoBI00 FEH X, IO Z & <. Wi b kBl IkiE
LRI B S N 25815 RERTTH 5, EE
2. Lp(a) S EG]C i SEBRE SR O 1o R
LU 72 BIRBE(LIEDS 2\ & & BEFIHS L Twn 32, PLE
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Involvement of Lipoprotein(a) Phenotypes in the Etiology of Cerebral White
Matter Lesion seen in the Elderly with Geriatric syndrome

Toshiki NAKAIY, Syun-ichi KOYAMAY, Hidekazu KANETAKAY,
Toshihiko IWAMOTOV, Hisayuki ARAIY?

YDepartment of Geriatric Medicine, Tokyo Medical University
2Y uyukenkoumura Hospital

Abstract

Lipoprotein(a) [Lp(a)], an apolipoprotein(a) combined with apoBI00 protein and low-density lipoprotein (LDL)
cholesterol, has a variety of phenotypes, mainly due to the number of kringle 4 type 2 within the apolipoprotein(a), and kringle
4 type 2 is extremely similar to plasminogen. Lp(a) is well-known as a risk factor for atherosclerosis, however, the association
between Lp(a) phenotypes and the etiology of cerebral white matter lesion, so-called leukoaraiosis seen commonly in the
elderly, remains unclear. We therefore conducted a study in 113 elderly patients with geriatric syndrome by assessing MR
images and determining the Lp(a) phenotypes. They were divided into 4 groups according to the Fazekas scale for grading
leukoaraiosis, and we compared the distribution of Lp(a) phenotypes and background factors in each group. Factors related
to severe leuko-araiosis were also studied by multivariate analysis. There were no significant differences in age or gender
among groups. Alzheimer disease and cardioembolic stroke were frequently seen in groups without leukoaraiosis or with
mild leukoaraiosis, whereas the frequencies of vascular risks, previous history of stroke and vascular dementia were high in
group with severe leukoaraiosis. Multivariate analysis showed strong association of S4 homozygote of the Lp(a) phenotype
to severe leukoaraiosis, indicating the S4 homozygote as an independent factor for severe leukoaraiosis as well as hypertension,
a high level of Lp(a) of 40 mg/dl or more. Among all patients, a high Lp(a) level and S4 homozygote, showing a low level
of Lp(a), were seen in 20.4%, respectively. This contradictory finding that high levels of Lp(a) and S4 homozygote were both
associated with severe leukoaraiosis indicated the possibility of different mechanisms for developing white matter lesions ; a
high level of Lp(a) (LDL cholesterol and apoB100 protein rich) promotes atherosclerosis of major arteries such as the carotid
artery, while S4 homozygote [low level of Lp(a), which has many kringle 4 type 2] could inhibit fibrinolytic activity with
hypercoagulation mediated by competition with plasminogen. Therefore, this suggests that, for elderly individuals with the
S4 homozygote, we should pay attention to microcirculatory disturbances in the brain due to fibrinolytic inhibition and
hypercoagulation, and formulate aggressive treatment strategies to prevent the development of white matter lesions.
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