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1. TINH CAP THIET CUA PE TAI

Ngay nay dot quy nao van con la mot van dé cap thiét cua y hoc vi
bénh néng, ty 1¢ mac bénh va ty 1¢ t vong con rat cao, chi phi diéu tri
16n, nguoi con sdng sot thi mang di ching ndng né, 1a ganh ning cho
gia dinh va xa hoi. O cac nudc dang phat trién dot quy ndo 1a nguyén
nhan gdy ti vong ding hang tht 3 sau bénh ung thu va cac bénh tim
mach. Hién nay trén thé gi6i ciing nhu Viét Nam, ty 1& mic méi cta dot
quy ndo ngay cang tang.

Dé chan doan som nhdi mau nio giai doan cap chi yéu dwa vao hinh
anh hoc tuy nhién van con nhiéu diém khuyét vi trong nhimng gio dau
khong thé phat hién dugc. Do d6 viéc song hanh tim mét phuong phap
can 1am sang dé ho trg chan doan 1a rt can thiét. Cac chét chi diém sinh
hoc (biomarker) la mot huéng nghién ciru méi hira hen

Céc chit chi diém sinh hoc nay nhu phan tir bam dinh t& bao mach
mau 1 - Vascular Cell Adhesion Molecule 1, mot seletin hoa tan thudc
nhém nhitng phan tir globulin mién dich bam vao té bao thanh mach, cac
nghién ctru cho thiy ndng d6 chit nay ting cao trong 4 gio dau sau thiéu
mau ndo. Hodc von Willebrand, mot chét lién quan dong cAm mau, lién
quan dén thanh 1ap huyét khdi, c6 ban chat 1a mot protein. La yéu t6 hoat
dong nhu chét tai cta yéu td VIII, dugc xem 1a chét chi diém sinh hoc cua
dot quy ndo. Nong do vWF ciing ting ngay sau thiéu mau ndo. Hodc
protein c6 4i luc hoa hoc véi bach cau don nhan Monocyte chemotactic
protein 1, c6 xu huéng hit bach ciu don nhan, c6 mit trong huyét thanh
va dich ndo tuy, hoat lyc ting nhanh sau 24 gio xuét hién triéu chung
thiéu mau ndo. Hodc D-Dimer, mot chit chi diém sinh hoc cua su tiéu
hay fibrin, thé hién hoat tinh sinh hoc cua plasmm clng tang ngay trong
gir dau khi thiéu mau ndo. Mic du vy cho dén nay van chua c6 mot chat
chi diém sinh hoc don 1é ndo dugc thira nhén 13 dic trung cho chan doan
nhdi mau nio cap ma chi 1a nhimg yéu td gép thém cho chan doan. Mot
huéng nghién ciru méi c6 nhidu két qua hira hen hon d6 1a phdi hop
nhiéu chat chi diém sinh hoc thanh mét t6 hop. Két qua mot sé nghién
clru nudc ngoai cho thay gid tri chan doan duong tinh nhoi mau nio véi
d6 nhay va d6 dac hiéu rat cao.

O Viét Nam méi ¢6 mot vai nghién ctru vé 1 va 2 chét chi diém sinh hoc
trong dot quy ndo, nhig nghién ciru két hgp nhiéu chat chi diém thanh mot t6
hop con rat han ché, nhat 1a muc dich hudng vé chan doan va tién lugng, dac
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biét trong giai doan nhdi mau nio cap. Xuét phét tir Iy do trén chiing toi tién
hanh thyc hién dé tai “Nghién ctru t6 hop chét chi diém sinh hoc VWF,
VCAM-1, MCP-1, D-Dimer trong chin doan va tién lwong nhodi
mau nio cap”.
2. MUC TIEU NGHIEN CUU CUA PE TAI
2.1. Binh lugng néng dd va xac dinh gia tri chan doén cua to hop 4 chét
chi diém sinh hoc vVWF, VCAM-1, MCP-1, D-Dimer ¢ bénh nhan nhoi
méu nio cap.
2.2. Khao sat gia tri tién luong va mdi twong quan giita nong d6 vWF,
VCAM-1, MCP-1, D-Dimer huyét twong véi thang diém NIHSS va
thang diém Glasgow
3. Y NGHIA KHOA HQC VA THU'C TIEN
3.1. Y nghia khoa hoc

- VWF, VCAM-1, MCP-1 va D-Dimer 1a nhing chat chi diém sinh
hoc ¢6 lién quan dén ton thurong mach mau, dén hinh thanh huyét khéi,
dén ton thuong té bao ndo va lién quan dén qua trinh viém trong nhoi
méau ndo cip. Viéc dinh luong dugc ndéng do cua td hop 4 chat chét chi
diém sinh hoc nay s& giup chan doan, va tién lugng mirc d6 nang lac vao
vién, tién luong dién tién ning 1am sang trong thoi gian theo ddi, ho tro
cho chim séc, diéu tri kip thoi két qua hon.

- VWF, VCAM-1, MCP-1 va D-Dimer 1& nhiing chét chi diém sinh
hoc hién dién rat sém trong pha cép cua nhdi mau nio ngay ca khi hinh
anh chup cit 16p vi tinh chua thay ton thwong. Do dé viéc dinh luong
dugc nong do cia to hgp vWF, VCAM-1, MCP-1, D-Dimer nay trong
giai doan cip c6 thé giup nang gia tri chan doan chinh x4c hon trong
nhiing gio dau.

3.2.Y nghia thye tién

- Két qua cua dé tai s& dong gop thém 1 to hop chit chi diém sinh
hoc m&i, gop phan chan doan nhdi mau nio cép c6 do nhay va do dic
hiéu cao.

- Sy gia ting nong do huyét twong cta cac chat chi diém sinh hoc
VWEF, VCAM-1, MCP-1 v D-Dimer trong giai doan cip cta nhdi mau
ndo s& 1a mot yéu t6 du bao tién lugng muic do nang lic vao vién va
dién tién ning 1am sang trong qua trinh theo do1 diéu tri.

- Thong qua viéc tim hiéu mot s mdi tuong quan gitra cdc chét chi
diém sinh hoc ctia t6 hop noi trén véi cac thang diém NIHSS va Glasgow
s& gitip cong tac diéu tri va theo ddi tt hon cho bénh nhan.



4. PONG GOP CUA LUAN AN

- La nghién ctru dau tién trong nude vé sy két hop nhiéu chat chi
diém sinh hoc thanh mot to hop dé gép phan chan doan va tién luong &
bénh nhan nhdi mau nio cép.

- Két qua nghién ciru dinh luong dugc ndng do va xac dinh ngudng
tang c6 gia tri chan doan cua to hop vWF, VCAM-1, MCP-1 va D-
Dimer, ¢ thé xdy dung md hinh chan doan va mé hinh du bao tién
luong nhdi mau ndo cap.

Céu tric cia ludn an: Gom 139 trang: ddt vin dé 4 trang, tong quan
tai liéu 32 trang, ddi twong va phuong phap nghién ctru 22 trang, két qua
nghién ctru 38 trang, ban luan 40 trang, két luan 2 trang, kién nghi 1
trang. Lun 4n c6 43 bang, 12 biéu do, 1 hinh, 1 so dd, 162 tai liéu tham
khao: 36 tai liéu tiéng Viét, 126 tai liéu tiéng Anh.

Chuwong 1. TONG QUAN
1.1. NHOI MAU NAO
1.1.1. Pinh nghia va phén loai nhdi mau nio

Dinh nghia vé dot quy cua Hoi dot quy Hoa ky 2013:

Nhoi mdu hé than kinh trung wong (Central nervous system
mfarctlon) 1a tinh trang chét t& bao ndo, tuy song hodc vong mac do
thiéu mau, dua trén giai phdu bénh, chin doan hinh anh than kinh
va/hodc cac bang chimg 1am sang cua tén thuong vinh vién.

Nhoi mau hé than kinh trung wong bao gom:

- Bét quy thiéu mdu (ischemic stroke) dé chi nhitng trudng hop nhoi
mau hé than kinh trung wong c6 triéu ching

- Nhoi mdu ndo tham ling (silent infartion) dé chi nhimg truong
hop khong phat hién tridu chimg 1am sang. Con thiéu mau ndo cuc bd
thoang qua 1a giai doan ngan rdi loan chirc ning than kinh do thiéu mau
ndo hodc vong mac, vdi cac triéu chimg lam sang thuong kéo dai dudi 1
gi0, va khong co bang ching nhdi méau nio cap tinh.

Dot quy bao gdm ca chay mau trong nio (intracerebral hemorrhage)
va chay mau dudi nhén (subarachnoid hemorrhage).

- Phdn loqi theo giai dogn

+ NMN cép ) : Tue:”m dau sau khoi bénh
+ NMN ban cap : Tuén thir 2 dén tuén thir 4
+ NMN man : Sau tuan thir 4

1.1.2. Co ché bénh sinh ciia nhoi mau nio
Hai co ché co ban tham gia vao qua trinh gay tai bién thi¢u mau
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ndo 13 co ché nghén mach (thuong do huyét khéi, cuc tic) va co ché
huyét dong hoc. _ _
1.2. TO HQP CHAT CHI PIEM SINH HQC TRONG CHAN
POAN VA DU BAO TIEN LUQNG NHOI MAU NAO

Mic du ¢6 nhiéu chét chi diém sinh hoc (CCDSH) gitp chan doan
nhdi mau ndo (NMN) nhung khéng c6 mot CCDSH don 1é nao 1a dic
trung. Do d6, nhiéu nghién ctru da tién hanh phdi hop nhiéu CCDSH
v6i nhau tao thanh mét t6 hop, dé tang d6 nhay va do dac hiéu.

1.2.1. T6 hgp c6 D-Dimer.

D-Dimer, mot CCDSH cua sy ti€u huy fibrin, thé hién hoat tinh sinh
hoc cua plasmin, tang ngay trong gio dAu sau khi thleu mau ndo va kéo dai
t6i vai thang, phan anh sy rdi loan dong mau cdp va man tinh. Mot sé
nghién ctru danh gia nhleu CCDSH cua qué trinh dong mau da rat ra két
luan nong d6 D-Dimer rit nhay trong dot quy, co thé gitip phén biét
dugc ngudn gbe cua dot quy va 1a yéu td tién luong manh nhat d6i voi
murc d0 nang va sy tai 1ap trong giai doan ban cap. D-Dimer c6 kha ning
du doéan cao vé tinh trang dién tién ning 1am sang, (DTNLS) tinh trang tir
vong va nguy co ti phat cia dot quy NMN. Nong do D-Dimer ting c6 thé
phan 4nh sy phan tmg trong pha cp va sy hoat hoa dong méau thir phat tir
pha hity mé hodc 1a bién chimg cuia dot quy.

1.2.2. T6 hgp c6 vVWF va VCAM-1
- Yéu t6 dong mau von Willebrand (vWF)

Yéu té ddong mau VWF, co ban chét 1a protein, 14 yéu t6 hoat dong
nhu chét tii ctia yéu td VIII, dugc coi nhu CCDSH tién lugng doi voi
TBMNM thoang qua, hoic TBMMN hinh thanh. Ciing vi ly do lién
quan dén qua trinh hinh thanh huyét khdi ma gan day vWF duoc nghién
ctru nhu 1a mot CCDSH déc biét trong NMN. vWF ciing tdng sdm trong
vong 12 gio sau khi khoi phat bénh.

- Phan tir bAm dinh té bao mach méau 1 (Vascular cell adhesion molecule-
VCAM-1)

Phan tr VCAM-1 1a mdt seletin hoa tan thudc nhom nhiing phan tir
globulin mién dich bam vao t& bao thanh mach. Trong qua trinh viém,
néng d6 VCAM -1 tang lén, bam dinh vao cac té bao ndi mac. Nhiéu
nghién ctru da cho thay nong d6 chat niy ting cao trong méau 4 gio sau
khi triéu chtng thiéu méau ndo xuat hién.

1.2.3. T6 hop ¢6 MCP-1

Monocyte chemotactic protein 1 (MCP-1) 1a mét protein c6 ai luc

hoa hoc v6i bach cdu don nhan, c6 xu huéng hut bach cau don nhén, c6
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mit trong dich no tiiy va hoat luc ting dang ké 24 gid sau tridu chimg
thiéu mau ndo, ndng do chat nay khong thay doi trong mau. MCP-1 1a mot
chemokine dugc tiét ra tir té bao than kinh va té bao hinh sao sau dot
quy, no ciing duoc biét 1a lam tram trong thém tinh trang thiéu mau cuc
bd. Két qua nay ciing cho thdy MCP-1 c6 thé déng moét vai tro trong
phan g viém ¢ giai doan sém cua dot quy thiéu mau ndo va co gia tri
tién lugng.

Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU
Nhém bénh: La nhitng bénh nhan (BN) NMN giai doan cép tir 18 tro
lén. Bi NMN lan dau tién. Khong c6 nhitng bénh 1y kém theo anh
huong dén ting nong d6 vWF, VCAM-1, MCP-1, D-Dimer huyét
tuong. Diéu tri ndi tra tai khoa Hoi sirc cip ctru va khoa Noi Tong hop
Bénh vién PKKV Bong Son Binh Pinh. Ty nguyén tham gia nhom
nghién cuu.
Nhém chirng: La nhitng ngudi khoe manh, c6 do tudi twong dwong voi
nhém bénh. Chra lan nao bi tai TBMMN dén thoi diém nghién ciru. Khong
¢6 nhitng bénh 1y kém theo anh hudng dén ting nong do vVWE, VCAM-1,
MCP-1, D-Dimer huyét tuong. Ty nguyén tham gia nhém nghién ctu.
Thoi gian nghién ciru: Tir 01 /2015 dén 01 / 2016.
2.2. PHUONG PHAP NGHIEN CUU

Theo phuong phap mé ta cit ngang, ¢6 so sanh va dbi chiéu véi
nhom chiing. Bénh nhan dugc danh gia tai 2 thoi diém: Lic méi vao
vién va 48 gio sau khi vao vién.
2.2.1. Cach thitrc chon miu: Theo cong thirc tinh ¢& mau udc luong
mot ty 1¢.

Puwe = 0,94 (theo nghién ciru cua Mark A. Reynolds va cs, ty 1&
tang VWF & bénh nhan NMN cap 1a 94%). P,cau s = 0,91 (theo nghién
ctru cia Lynch J.R va cs, ty 18 ting VCAM-1 & bénh nhan NMN cép 1a
91%). Pycp_= 0,94 (theo nghién ctru cua Reynolds A Mark va cs, ty 1¢
tang MCP-1 & bénh nhan NMN cép 13 94%).

Po_pimer = 0,91 (theo nghién ctru cua Igor Sibon, Rouanet, Whiteley W
ty 1€ ting D-Dimer & bénh nhan NMN cép 1a 91%).

Nhu vdy, ¢& miu trong nghién ctru cua chung toi tir 34 dén 49 BN.
Thuyec té chling t6i nghién ciru 50 BN NMN va 40 ngudi chimg.


https://www.semanticscholar.org/author/John-R-Lynch/3085700

2.2.2. Cic buéc tién hanh
Budce 1: Chon bénh nhén dot quy, chup ndo cdt 1op vi tinh (NCLVT)
trén may Aquilion Toshiba — Nhat, c6 ton thuong dang NMN.
Budre 2: Tién hanh nghién ctru vao 2 thoi diém:
2.2.2.1. Luc vao vién
*Kham 1am sang (LS): Bénh nhan duoc kham, danh gia 2 thang diém
Glasgow, NIHSS. Khai thé4c tinh trang hut thudc 14, udng ruou.
*Lay méau xét nghiém: - Péi véi vIWF, VCAM-1, MCP-1, D-Dimer: BN
dugc ldy 2 ml mau ngay luc vao vién, tién hanh ly tam véi toe do 3.000
vong / 1 phut trong 05 phut, sau d6 dugc bao quan 6 - 20°C. M&i 10 dén
15 mau duoc chuyén nhanh ra Bénh vién TW Hué bang xe dong lanh c6
thiét bj bao quan. Xét nghiém dugc thuc hién bang ky thuat ELISA trén
may EVOLIS ¢ Khoa Sinh héa va Huyét hoc.
- D6i véi glucose, bach cau, tiéu cau, bilan lipid, creatinin: BN duoc
ldy mau luc doi ngay dau tién. Cac xét nghiém nay duogc thyc hién tai
Bénh vién PKKV Bdng Son, Binh Dinh trén may SAT 600.
2.2.2.2. Sau 48 gio: Panh gia lai tinh trang 1am sang cua bénh nhan
cling théng qua 2 thang diém Glasgow va NIHSS.
2.3. PAO PUC TRONG NGHIEN CUU

- Pé cuong nghién citru di dugce théng qua Hoi dong Y diic phé duyét.

- Bénh nhén va/hodc gia dinh duogc giai thich day di va dong ¥ tham
gia nghién ciru. Thong tin ca nhan ciing nhu thong tin vé tinh trang sirc
khoe ctia BN duoc bao mat hoan toan.

Chwong 3. KET QUA . ,
3.1. PAC PIEM CHUNG\M@U NGHIEN CUU
Bang 3.1 Phan bo vé€ tudi cua nhdm bénh va nhdém ching.

nghién ctru | Nhom bénh Nhoém ching p
Tudi (n=50) (n=40)
Tudi Nam 66,30 + 16,00 | 65,20+ 17,30 | >0,05
TB N 74,40 + 8,90 74,40 + 9,50 >0,05
(X+SD) Chung | 69,70 +14,00 | 69,40+14,90 | >0,05
Tudi 16n nhat 93 91
Tudi nho nht 33 41

Khong c6 su khac biét c6 ¥ nghia vé tudi va gidi giita 2 nhom.
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3.2.NONG PQ vWF, VCAM-1, MCP-1 VA D-Dimer HUYET TUONG
Bing 3.2 Nong d trung binh (TB) VWF, VCAM-1, MCP-1 va D-
Dimer huyét trong nhém bénh va chung.

Nhom ”ghcigg Nhom bénh Nhém chimg )
CCDBSH (n=50) (n=40)
VWE MWD | 1760341811 | 148,98+ 1004 | <0,001
VORI OIMD) | 3874335 | 4364436 | <0001
MCPL @O | 35747211107 | 190885166 | <0,001
D-Dimer /M| 1016,72.+524,08 | 32040+ 90,17 | <0,001

Nong do trung binh 4 CCDSH nhém bénh déu cao hon nhom ching.
3.3. GIA TRI CHAN POAN CUA TO HQP CCPSH vWF, VCAM-
1, MCP-1, D-Dimer O BENH NHAN NMN CAP
3.3.1. Ty 1&¢ BN NMN c6 néng d9 vWF, VCAM-1, MCP-1, D-Dimer
huyét twong ting trén diém cit chan doan
Bang 3.3 Gi4 tri diém cét giéi han (gié tri t6i uu dé chan doan bénh) ctia VWF,
VCAM-1, MCP-1, D-Dimer huyét trong trong chan dodn NMN cép.

Diémcat | Ponhay | Do dic hiéu AuC | Khoangtin
gigihan | Se(%) | Sp(%) ciy 95% P
VWF >169 | 94,00 90,00 | 0,960 | 0,896-0,990 | <0,001
(Mu/ml)
VCAM-11 1960 | 98,00 97,50 | 0,983 | 0,930-0,999 | <0,001
(ng/ml)
MCP-1 1\ 4762 | 84,00 9750 | 0,925 | 0,849-0,970 | <0,001
(pg/mi)
D-Dimer | o5 96,00 92,50 | 0,984 | 0,932-0,999 | <0,001
(ng/ml)

Gia trj diém cat chan doan ciia vVWF, VCAM-1, MCP-1, D-Dimer déu
c6 dién tich dudi duong cong (ACU) trén 0,9. Va qua phan tich c6 ty 1¢
BN NMN tang trén diém cit chan doan 1a rat cao. VWF c6 94%,
VCAM-1 c6 98%, MCP- c6 84%, D-Dimer c6 96%.
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3.3.2. Ty 1¢ bénh nhan NMN c6 nong d9 vVWF, VCAM-1, MCP-1, D-
Dimer huyét twong ting trén nong d trung binh ciia nhém chimg
Bang 3.4 Ty 1&é BN NMN c6 néng d6 vWFE, VCAM-1, MCP-1, D-
Dimer huyét twong ting trén ndng do trung binh cua nhém chimg

Ket qua Nhom bénh (n=50)
CCDBSH (n) Ty 1€ (%)

VWF Co tang 49 98,00
Khoéng tang 1 2,00
VCAM-1 Co tang 49 98,00
Khoéng tang 1 2,00
MCP-1 Co tang 49 98.00
Khoéng tiang 1 2,00

D-Dimer Co tang 50 100

Khoéng tang 0 0

Ty 16 BN NMN c6 nong d6 vWF, VCAM-1, MCP-1, D-Dimer huyét
tuong ting trén nong dd TB cua nhém chimg rét cao tir 98% - 100%.
3.3.3. P nhay, d9 diic hiéu cia t6 hgp vWF, VCAM-1, MCP-1, D-
Dimer trong chin doan NMN cép

Bang 3.5 D6 nhay, do dic hiéu cua té hop vWF, VCAM-1, MCP-1, D-
Dimer trong chian doan NMN cap.

q Se PPV | NPV
T6 hop o | 9%l |spee| eswct | o Ty
VWF, VCAM-

i, 95,83 |91,15-98,45 | 90,48 | 89,95-94,98 |92,00 (95,00
WE VEAML | 94,74 | 89.99-97,70 | 9492 | 8926  |96,00|9333
D-Dimer

VW MCP-L | 94,45 | 89.42-97,50 | 89,80 | 82,87-94,35 |91,33|9333
D-Dimer

VCAM-1

MCP-1 9523 | 92,08-98,88 | 91,27 | 84,92-9556 |92,67 95,83
D-Dimer

VWF, VCAM-

1 MCcp-1 95,38 | 91,42-97,87 | 91,52 | 86,17 - 95,28 |93,00|94,37
D-Dimer

- Khi két hop thanh t6 hop 3 CCDSH thi t6 hop gom: VCAM-1, MCP-1,
D-Dimer c6 gia tri chan doan cao (nhay 95,23% déc hiéu 91,27%).

- Khi két hop thanh 6 hop 4 CCDSH thi t6 hop: vVWF, VCAM-1, MCP-1,
D-Dimer, c6 gia tri chan doan cao nhit v6i do nhay 95,38%; d6 dic hiéu
91,52%; gi4 tri dy bao dwong tinh 93% va dy bao am tinh 94,37%.
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3.4. TIEN LUQONG NHOI MAU NAO CAP

3.4.1. Tién lwgng mirc do nang lAm sang luc vao vién

Bang 3.6 Nong do trung binh vWF, VCAM-1, MCP-1 va D-Dimer
huyét tuong theo mirc d6 ning LS lic vio vién danh gia theo NIHSS.

Nhom bénh | Lamsangnhe | Lim sangndng
NIHSS<14 | NIHSS>14 P
CCPSH (n=29) (n=21)
vWF Trung binh 173,11 180,06 >0,05
(Mu/ml) | B¢ léch chuén 23,09 5,28
VCAM-1 | Trung binh 53,53 54,14 >0,05
(ng/ml) | Do 1éch chuan 1,82 4,76
MCP-1 | Trung binh 287,67 453,63 | <0,001
(pg/ml) | Do léch chuan 64,47 87,25
D-Dimer | Trung binh 787 1333,95 <0,001
(ng/ml) | D6 léch chuin 393,95 522,86

Bang 3.7 T6 hop vWF, VCAM-1, MCP-1, D-Dimer trong danh gi muc
dd nang LS lic vao vién cuia NMN cép.

DPiémcat | Se 95% Sp 95%
(%) Cl (%) Cl

PPV | NPV

Diém cat
VWF >179 |66,67| 43,03—-85,41 | 74,07 | 53,72 — 88,89 | 66,67 | 68,97
Mu/ml
Diém cit
VCAM-1 62,50| 35,43-84,80 | 67,65 | 49,47 —-82,61 |47,62|79,31
>54,7 ng/ml
Diém ct
MCP-1 91,30| 71,96-98,93 | 100 | 87,23-100 | 100 |93,10
>369,18 pg/ml
Diém cat D- 45,67 —
Dimer 65,52 82,06 90,48 | 69,62 — 98,83 | 90,48 | 65,52
>761 ng/ml
Té hop [70,33| 59,84 —-79,45 | 81,65 | 73,09—84,42 | 76,19 76,72
Khi phdi hop thanh mét t6 hop 4 CCDSH VWF, VCAM-1, MCP-1, D-
Dimer thi gia tri tién lugng mirc d6 nang 1am sang lac vao vién cua BN
NMN cép la: Do nhay 70,33%; dic hiéu 81,65%. Dy bao duong tinh
76,19%. Dy bao am tinh 67,93%. OR=0,97.
3.4.1.3. Phuong trinh dw bdo mirc do nang lam sang luc vao vién
- Phén tich hodi qui don bién, da bién danh gia tién lweng mirc d
niing 1am sang lic vao vién ciia bénh nhan NMN cép
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Bang 3.8 Két qua phan tich hdi qui tuyén tinh don bién cac yéu té c6
tiém nang du bao mirc d6 nang LS lUc vao vién theo NIHSS.

Bién s B SE R2 p
Diém Glasgow 1,9126 0,3382 0,2552 | <0,001
MCP-1 (pg/ml) -0,7758 0,1616 0,5553 | <0,001

D-Dimer (ng/ml) | -0,8333 0,1338 0,2708 | <0,001

Béng 3.9 Két qua phén tich hoi qui tuyén tinh da bién cac yéu to khac
biét co y nghla ¢6 tiém ning dy bdo mirc do nang LS Iic vao vién.

Bién s R SE r p R?
Diém Glasgow | -0,0566 | 0,0257 -0,3113 <0,05
MCP-1 (pg/ml) | 0,0024 | 0,0004 0,6562 | <0,001 | 0,7082
D-Dimer 0,0003 0 0,5150 | <0,001
(ng/ml)

*Constant = - 0,1654

- Phwong trinh mire d9 ning lam sang lic vao vién
Muc d6 nang 1am sang = [- 0,1654 + 0,0024 x MCP-1 + 0,0003 x D-Dimer -
0,0566 x Piém Glasgow lic vao].
- Ap dung: Chon diém cit chin doan (giita nhom 14m sang ning va nhom
lam sang nhe) MCP-1: 369,18 pg/m I; D-Dimer: 761 ng/ml va chon diém
Glasgow = 13 diém (Glasgow >13: nhém nhe)
- Két qua: Muc do ning 1am sang = 0,2131 va dé don gian hon ching t6i
lam tron s6 va nhan 1én 100 lan. Nhu vay két qua s& 1a: Mirc d6 ning 1am
sang = 20 va phuong trinh s¢ la:
Mirc d§ nang 1am sang = [- 0,1654 + 0,0024 x MCP-1 + 0,0003 x D-Dimer
- 0,0566 x Piém Glasgow llic vao] x 100.
- Céch danh gia: Tién lugng nhe: < 20. Tién lugng nang: >20
3.4.2. D bdo tién lwong dién tién ning Iim sang theo déi sau 48 gio
3.4.2.1. Nong do trung binh vWF, VCAM-1, MCP-1 v& D-Dimer huyét
twong ciia BN dién tién ning va khéng dién tién ning lam sang sau 48 gio

Béng 3.10 Nong d¢ trung binh vWF, VCAM-1, MCP-1 va D-Dimer

huyét twong cuia BN dién tién nang LS theo ddi sau 48 gio.

Nhém b¢nh Khong dién tién| Dién tién
CCPSH ning (n=27) |ning (N=23) P
vVWF Trung binh 172,37 180,32  |<0,05*
(Mu/ml) [P léch chuin 23,78 5,13
VCAM-1 |[Trung binh 53,50 54,12 >0,05*
(ng/ml)  |Do 1éch chuan 1,88 4,54
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MCP-1  |Trung binh 280,00 448,19 <0,001
(pg/ml)  |Do 1éch chuan 59,93 85,12
D-Dimer |Trung binh 807,44 1262,39 |<0,001
(ng/ml)  |Do léch chuan 400,34 552,65

3.4.2.3. To hop vWF, VCAM-1, MCP-1, D-Dimer trong danh gia dién
tién ndng lam  sang sau 48 gio cua b¢nh nhan NMN cap
Bang 3.11 T6 hop VWF, VCAM-1, MCP-1, D-Dimer trong danh gia
dién tién ndng 1am sang theo doi sau 48 gi¢ cua bénh nhan NMN cp.
Diémcat | Se(%) | 95%Cl | Sp(%) | 95%Cl | PPV | NPV
VWWF>17790 | 65,22 | 42,73 -83,62 | 70,37 |49,82—88,25|65,22| 70,37
Mu/ml
VCAM-1 62,50 | 35,43 -84,80 | 61,76 | 43,56 —77,83|43,48|77,78

>54,70 ng/ml
MCP-1 95,83 | 78,88—-99,89 | 100 | 86,77 -100 | 100 |96,30
>368,46 pg/ml
D-Dimer>974 | 71,43 | 47,82 -88,72 | 72,41 | 52,76 — 87,27 | 65,22 | 77,78
ng/ml
To hop 75 [64,36-8381| 75 |66,11-82,57|68,45]80,56

T6 hop vWF, VCAM-1, MCP-1, D-Dimer huyet tuong trong danh
gia dién tlen nang lam sang theo ddi sau 48 gio (DTNLS-TDS48G) ¢
BN NMN cép 1a: Do nhay 75%. Do dic hiéu 75%. Gia tri du bao dwong
tinh 68,45%. Dy bao 4m tinh 80,56%. Vi p<0,05, OR=0,52
34.24. Phu"o‘ng trinh du bao dlen tién nang lam Sang theo doi sau 48 gio
- Phan tich héi qui don bién, da bién danh gia tién lmrng dién tién
ning lam sang theo doi sau 48 gio ctia bénh nhin NMN cap

Bang 3.12 Két qua phéan tich hoi qui tuyen tinh don cac yéu t6 co tiém
ning du bio dién tién ning 1am sang theo ddi sau 48 gid.

Bién so B SE R? p
biém Glasgow 1,9186 0,3460 0,2765 <0,001
VWF (Mu/ml) -0,7735| 0,6871 0,0635 >0,05

MCP-1 (pg/ml) 0,6411 0,2432 0,024 <0,05
D-Dimer (ng/ml) 0,8593 0,1444 0,1617 <0,05
Bang 3.13 Két qua phén tich hoi qui da bién cac yeu t0 khac biét co y nghla co

tiém niing dur bao tién lwong dién tién ning 1m sang theo ddi sau 48 gid.

Bién so0 B SE r p R?
biém Glasgow |-0,1271 | 0,0322 | -0,5028 | <0,001

MCP-1 (pg/ml) | 0,0001 | 0,0005 | -0,0502 |<0,0010,3777
D-Dimer (ng/ml) | 0,0002 | 0,0001 | -0,3489 | <0,05

*Constant = 2,1290
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Nhan xét: Diém Glasgow, ndng 6 MCP-1, D-Dimer huyét twong c6 gia
tri du bao tién luong dién tién nang LS theo ddi sau 48 gio.
- Phuong trinh dién tién ning IAm sang theo doi sau 48 gio
Dién tién nang lam sang = 2,2190 + 0,0002 x D-Dimer + 0,0001 x
MCP-1 - 0,1271 x Piém Glasgow luc vao
- Ap dung: Chon diém cét chan doan (giita nhém niang va nhom nhe)
D-Dimer: 974 ng/ml. MCP-1: 368,46 pg/m |. Chon diém Glasgow = 13
diém (Glasgow >13: nhom nhe)
- Két qua: Dién tién ning 1dm sang = [2,2190 + 0,0002 x D-Dimer + 0,0001 x
MCP-1 - 0,1271 x Diém Glasgow ltc vao] x 100.
- Cach danh gia: Tién lugng nhe: < 80. Tién luong nang: >80
3.5. TUONG QUAN GIUA vWF, VCAM-1, MCP-1, D-Dimer
HUYET TUONG VOI THANG DIEM NIHSS VA GLASGOW
CUA BENH NHAN NMN CAP
Bang 3.14 Tuong quan giita ndng d6 vWF huyét twong v6i thang diém

NIHSS va Glasgow

VvWF Hésbr p Phuong trinh twong quan
Théng so tuyén tinh
NIHSS 0,0301 | <0,001 | y=170,2897 + 0,3601x
Glasgow -0,210 | <0,001 | y=197,0077 —2,0526 X
Bang 3.15 Tuong quan gilra nong d0 VCAM-1 huyé€t twong vdi thang
diém NIHSS va Glasgow.
CAM-1 H¢sor p Phuong trinh tuwong
Thong so quan tuyén tinh
NIHSS 0,1290 <0,001 | y=53,0856 + 0,0494x
Glasgow 0.0656 >0,05 Khéng twong quan
Béng 3.16 Tuong quan giita nong dd MCP-1 huyét twong véi thang
diém NIHSS va Glasgow.
MCP-1 Hésdr p Phuong trinh twong quan
Thong so tuyén tinh
NIHSS 0,6161 <0,05 y =232,5349 + 7,8377x
Glasgow -0,4735 | <0,001 | y=647,2378 — 28,3532 X
Bang 3.17 Tuong quan gilra noéng do D-Dimer huyét tuong véi thang
diém NIHSS va Glasgow.
D-Dimer | Hésor p Phuong trinh twong quan
Thoéng so tuyén tinh
NIHSS 0,3528 | <0,05 | y=679,1890 + 21,1751x
Glasgow -0,1820 | <0,05 |y =1542,2649 —51,4232x
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Chuong 4. BAN LUAN
4.1. PAC PIEM CHUNG MAU NGHIEN CUU

- Bang 3.1 cho két qua nhém bénh c6 29 nam chiém 58%, 21 nit
chiém 42%. Tudi trung binh clia nam nhém bénh 1a 66,30 + 16,00; cua
nit 74,40 £ 8,90 va chung cho ca nam nir 1a 69,70 + 14,00

- Nhom chiing: C6 22 nam chiém 55%, 18 nit chiém 45%. Tudi TB
cua nam la 65,20 = 17,30; cta nit 74,40 + 9,50 va chung cho c4 nam nir
13 69,40 + 14,90. Két qua nay cho thay 2 nhém nghién ctru khong khac
biét nhau vé ty 1 gidi, vé tudi TB nam nit va tui TB chung ctia 2 nhom
bénh va chimg p>0,05. Két qua nay phu hop nhiéu nghién ctru khac.
Hoang Trong Hanh nghién ctru 98 BN NMN tai Hué, nam 56 ngudi
chiém 57,1%; nit 42 nguoi chiém 42,9%. Cho thdy tuéi TB nhom bénh
nam, nit va chung ca hai giéi la: 65,79 + 13,73; 71,29 + 12,40; 68,14 +
13,39; nhom chiing ctia nam, nit va chung ca hai giéi lan luot 13: 66,67
+ 13,87; 66,46 + 13,04; 66,58 + 13,46. Nghién ciru ciia Nguyén Dinh
Toan cho thdy tudi TB chung 65,19 + 15,02, tudi TB nam 61,39 +
12,12, tudi TB nir 61 + 12,57 va ty 18 bi NMN cao nhéat ¢ nhom tudi
51-70 la 45%. Ciing tai Hué, nghién ciru cia Nguyén Dtrc Hoang cho
thiy d6 tudi TB cua bénh nhdn TBMMN la 62,35 + 13,02 tudi, nam
gidi chiém ty 1& 60,19%, nit gidi chiém ty 1& 39,81%.

Cac nghién ciru ngoai nudc ciing cho két qua tuong tw nhu nghién ciru
ctia chung t6i: Foerch C nghién ctru 275 BN NMN tudi TB 69 + 13 tudi,
nit gioi chiém 46%. Nghién ctru ciia Sridharan Sapna E va cs cho thay tudi
TB 14 67 tudi . Nghién ctru ctia Weimar C trén 1307 BN NMN cép cho
thay do tudi TB 68,2 + 12,5 tudi, nir gi6i chiém ty 16 43,5%
4.2NONG PO HUYET TUONG VA GIA TRI CHAN DOAN CUA
TO HQP CCPSH vWF, VCAM-1, MCP-1, D-Dimer O BN NMN
CAP
4.2.1. Nong @9 TB VWF, VCAM-1, MCP-1, D-Dimer huyét tuwong
Bang 3.2 cho két qua nong do TB VWF, VCAM-1, MCP-1 va D-Dimer
huyét tuong ctia nhém BN NMN va nhém ching 1a:

- i v6i vWF bénh 176,03 + 18,11 Mu/ml, chimg 148,98 + 19,04 Mu/ml.
Déi véi VCAM-1 bénh 53,87 + 3,35 ng/ml, chiing 43,64 + 4,36 ng/ml. D6i
v6i MCP-1 bénh 357,47 + 111,07 pg/ml, chimg 190,88 + 51,66 pg/ml.
Déi v6i D-Dimer bénh 1016,72 + 524,06 ng/ml, ching 329,40 + 90,17
ng/ml. Nhu vay tit ca déu cho thiy ndng d6 TB huyét tuong cia 4
CCPSH nhom bénh déu ting rt cao so vi nhém chimg, khac biét co y
nghia thong ké p<0,001. Piéu ndy ciing cho thiy mot gi tri chan doan
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cao clia cac CCDSH nay ddi voi NMN cap. Két qua niy ciia ching toi
ciing phtt hop véi nhiéu nghién ctru khac:

Véi vWF, nhom tac gia Truong Pai hoc Leeds Anh quéc nghién ciru
208 BN dot quy c6 chan doan NMN di duoc xac dinh bang CNCLVT
so sanh v&i 184 khoe manh, c6 Kkét qua néng d6 vWF la 186 Mu/ml
nhom bénh va 126 Mu/ml nhém ching véi p<0,001. Tang vWF cling
duge xac dinh 1a yéu t6 nguy co (YTNC) ctia NMN tién phat va c6 lién
quan v&i nguy co tor vong. Nghién ctru ciia nhoém tac gia Tamara N.
Bongers, Moniek P.M va cong su (cS), nghién ciru 124 BN d6t quy
thiéu mau cuc bo tién phat va 125 ngudi ching, co két qua nong do
nhom bénh cao hon chimg dang ké va 1a YTNC cao cua dot quy voi OR
3,2 va 95% CI tir 1,4 dén 7,5. Tang ndng do vWF cling dugc xac dinh co
lién quan voi nguy co dot quy trong dan s6 néi chung. Két luan nay dugc
tac gia Renske G va cs khi tién hanh nghién ctru 290 BN bi dot qui tién
phat trong d6 197 BN da duoc phan loai la thiéu mau cuc bo. Nghién ciru 5
nam c6 két qua nguy co dot quy ting 1én voi muc do ting yéu tb vWF 13
1,12 (95% Cl, 1,01-1,25) dbi véi dot quy va 1,13 (95% CI, 0,99 dén 1,29)
véi dot quy thiéu mau cuc bd nio.

- V6i VCAM-1 bénh 53,87+3,35ng/ml, chung 43,64+4,36ng/ml,
VCAM-1 huyét trong ciing ting rat cao & XHN. Mot nghién ciru méi day
(2016) ctia nhom tac gia Michat Wicinski, Abu-Sitta Al-Drawi va cs ¢ 85 bénh
nhan xudt huyét ndo va 45 chimg. Két qua nong do huyét thanh trung binh
nhom bénh la 349,28 ng/ml.

- Vi MCP-1 bénh 357,47+111,07pg/ml, ching 190,88+51,66: Két
quéa nghién ctru chiing t6i ciing phit hop véi mot s6 nghién ciru khac A.
Arakelyan, J. Petrkova, Z. Hermanova va cs nghién ciru 40 BN NMN va
40 nguoi ching, cho két qua ndng d6 TB MCP-1 cua bénh 1a 384 pg/ml
va cua ching 1a 126 pg/ml. Nong do TB MCP-1 huyét twong & nam 417
pg/ml, ¢ nit 253 pg/ml p>0,05. Vi nhom chimg nam 244 pg/ml va ni
234 pg/ml ciing khong khac biét p>0,05.

- Véi D-Dimer, nghién ctru nay cho két qua nong d6 TB chung ciia
nhom bénh 1016,72 + 524,06 ng/ml, nhom ching 329,40 + 90,17
ng/ml. Nhiéu nghién ciru nude ngoai & BN NMN cling cho két qua
nong d¢ D-Dimer huyét tuong cua nhom bénh cao hon nhdém ching rat
nhiéu. Wen-Jie Ziand Jie Shuai nghién ctru 240 BN NMN va 100
ngudi chimg cho thiy ndong do D-Dimer huyét twong nhém bénh 12 0,88
mg/l, cao hon nhém chimg 0,31 mg/l, p<0,00. Nong d¢ D-Dimer ting
cling dugc xac dinh cd lién quan véi nguy co dot quy. Ciing tir nghién
ctru cua nhom gia Renske G. Wieberdink, Marianne C. Van Schie va cs


https://www.ncbi.nlm.nih.gov/pubmed/?term=Zi%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=24466108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shuai%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24466108
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¢6 két qua nguy co dot quy ting 1én voi mirc do ting yéu té D-Dimer
1,12 [95% ClI, 1,01-1,25] d6i véi dot quy va 1,13 [95% CI, 0,99 dén
1,29] v6i dot quy thiéu mau cuc b ndo.

6] Viét Nam ciing c6 mot s6 nghién clru vé nong d6 D-Dimer ¢ BN
NMN cip, mic dii chua c6 mot théng sb thong nhat nhung déu thay
noéng d6 nhom bénh ting hon nhém chung. Mot nghién ciu 56 BN
NMN cip ciia Mai Nhat Quang, Phan Kim Cuc khoa Than kinh bénh
vién An Giang, c6 két qua ndong d6 D-Dimer TB ciia bénh 13 1,29 + 1,15
pg/ml cao hon gia tri binh thuong (< 0,5 pg/ml), nong do D-Dimer &
gidi nam 1,23 + 1,155 pg/ml va nt 1,36 = 1,185 pg/ml, su khac biét
khong c6 ¥ nghia thong ké giita hai gii véi p=0,66.

4.2.2. Gia tri chan doan cua to hop vWF, VCAM-1, MCP-1, D-
Dimer ¢ bénh nhan nhdi mau nao cap

4.2.2.1 Gia tri chan dodn cia t6 hop vWF, VCAM-1, MCP-1, D-Dimer
& BN NMN cdp dwa vdo diém cat chan dodn, ty 1é BN ting trén diém
cat va ty 1é BN tang trén nong do TB nhom ching

V61 myc tiéu xac dinh gia tri chén doan cua ’t(;) hop 4 CCBSH VvWEF,
VCAM-1, MCP-1 va D-Dimer & BN NMN cap, ching t6i dya vao 4
tiéu chi do la: Gia tri TB nong d6 huyét twong ciia nhom bénh va nhém
chimg, gia tri cua diém cit chan doan, ty 18 s6 BN NMN c6 nong do
huyet tuong tang trén dlem cit chan doan va ty 16 BN NMN c6 nong do
huyét tuong tang trén nong dd6 TB ctia nhém ching.

- Dya vao gia tri nong d6 huyét tuong TB cta nhom bénh va nhom
chung: Nhu két qua da phan tich phan trén, bang 3.2 toan bo 4 CCbSH
VWF, VCAM-1, MCP-1 va D-Dimer ctia nhom BN NMN déu ting rat
cao so véi nhém ching. Pay 1a co s¢ dé khang dinh gia tri chan doan
ctia t6 hop nay.

- Dya vao diém cat chan doan: Két qua tir bang 3.3 cho thay:

Véi vWE, diém cét tdi wu cho chin doan NMN la > 169 Mu/ml,
ACU 0,960, d6 nhay 94% va do dic hiéu 1a 90%. Véi VCAM-1, diém
cit t6i wu cho chan doan NMN 1a > 49,6 ng/ml, ACU 0,983, d6 nhay
98% va do dac hiéu 1a 97,50%. Véi MCP-1, diém cit i uu cho chan
doan NMN la > 247,62 pg/ml, ACU 0,925, 0 nhay 84% va d¢ dac hi¢u
12 97,50%. V6i D-Dimer, diém cit t6i wu cho chan doan NMN 1a > 425
ng/ml, ACU 0,984, d6 nhay 96% va do dac hiéu 1a 92,50%. Két qua nay
cho thiy néu dua vao diém cét chin doan thi 4 CCDSH nay déu cé gia
tri rat cao cho chin doan NMN c:flp vi ¢6 d6 nhay va d¢ déc hiéu cao va
c6 ACU déu trén 0,9.

Nghién ctru chiing t6i ¢6 két qua gia tri chan doan ctia vVWF va D-Dimer
v6i ACU cao hon mdt sd nghién ciru nudc ngoai. Shi D, Xia T, Feng H,
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Cheng Q va cs nghién ctru 94 BN NMN cho thiy gia tri chan doan ctia vVWF
voi dién tich dudi dudng cong ROC 14 0,900, ctia D-Dimer 13 0,795 va ty sb
chénh OR cua vWF va D-Dimer la 16,727 va 2,324, p<0.05. Nghién ctru nay
cung cho két qua VvWEF va D-Dimer c6 gia tri chan doan tot NMN va vWF ¢o
gia tr chan doan tot hon D-Dimer.

- Dya vao ty 1¢ s6 BN NMN c¢6 nong do huyet tuong tang trén nong
d6 diém cit chan doan. Cin cu vao diém cat ci tung chat,
nghie6ncu7ul chiing toi c6 két qua: Véi vWF tai diém cat > 169 Mu/ml
6 94% BN tang trén diém cit. Voi VCAM-1 c6 98% BN ting trén diém
cit > 49,60 ng/ml. C6 84% BN ting trén diém cat > 247,62 pg/ml cua
MCP-1 va ¢ 96% BN ting trén diém cét > 425 ng/l ciia D-Dimer. Nhu
vdy dua vao diém cat chan doan ciia 4 CCDSH, thi ty 16 BN NMN ting
vuot trén diém cit c6 gia tri chan doan duong tinh ciing rat cao, 94% ciia
VWE, 98% cua VCAM-1, 84% ctia MCP-1 va 96% cuia D-Dimer.

- Dya vao ty 18 BN NMN c6 ting ndng d6 vWF, VCAM-1, MCP-1,
D-Dimer huyét twong trén nong d6 TB cua nhom chimg.

Nghién ctru nay ching t6i ciing danh gia ty 1¢ s6 BN NMN c¢6 nong
do huyet tuong tang trén gia tri TB cua nhém chimg. Ket qua bang 3.4
cho thdy: Dbi voi vWF c6 98% BN NMN ting trén nong d6 TB cua
nhom bénh (148,98 + 19,04 Mu/ml). Pdi véi VCAM-1 c6 98% BN
NMN ting trén nong do TB nhom bénh (43,64 = 4,36 ng/ml). Ddi véi
MCP-1 c¢6 98% BN NMN ting trén nong d6 TB cua nhom bénh
(>247,62 pg/ml). Pbi véi D-Dimer ¢6 100% BN NMN ting trén ndng
d6 TB ciia nhdém bénh (>425 ng/ml).

Nhu vy thém mot chimg cir dé xac dinh gia tri chin doan cia to
hop cac CCDSH nay 1a mot ty 1¢ rat cao tir 98% dén 100% BN NMN
cip c6 ndong do huyét trong tang cao trén gia tri TB cua nhém chimg.
4.2.2.2. B¢ nhay, do ddac hiéu, ciua 16 hop vVWF, VCAM-1, MCP-1, D-
Dimer trong chan dodn NMN cap

Trong nghién ciru niy chiing toi tién hanh phan tich hai dang to hop
la: T6 hgp 3 CCDSH va t6 hgp 4 CCDSH. Két qua bang 3.5 cho thiy
d6 nhay va d6 dic hiéu cua timg t6 hop. Vi té hop 3 CCDSH thi trong
nghién ctru nay cho thay t6 hop gdm: VCAM-1, MCP-1, D-Dimer 1 to
hop c6 d6 nhay (95,23%) va d6 dic hiéu (91,27%) cao hon 3 t6 hop con
lai. Va khi két hop thanh mét t6 hop 4 CCDSH thi t6 hop: vWF,
VCAM-1, MCP-1, D-Dimer, ¢6 gia tri chan doan NMN cao nhat v6i do
nhay la 95,38%; d¢ dac hi€u 1a 91,52%; gia tri dy bao duong tinh 93%
va du bao am tinh 94,37%.
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Két qua nay 1a rat cao va co gia tri giup chan doan NMN cép. Diéu
nay cling kh:fmg‘dinh vai trd quan trong ctia mot t6 hop dé chan doan.
Hién c6 nhiéu t6 hop CCPSH da dugc nghién ctru ¢ nudc ngoai ciing
cho thay c6 gia tri do nhay va dic hiéu cao nhu t6 hop 4 CCDSH cua
nghién ctru chung t6i. Lynch va cs nghién ctru 26 CCDSH trén 44 BN
NMN. Két qua cho thiy c6 4 chat S100B, WVF, MMP-9, VCAM-1 khi phéi
hop v6i nhau cho chén doan chinh x4c NMN véi do nhay 90% , do dac hiéu
90%. Ciing nhom tac gia nay nghién ciru phdi hop 5 CCDSH S100B,
vVWF, MMP9, BNGF va MCP-1 cho théy NMN duoc chin doan chinh
xac voi dd nhay 92% va do dac hiéu 93%. Tac gia Raynold va cs trong mot
nghién ctru thudn tdp 223 BN NMN sir dung t6 hop S100B, BNGF, WVF,
MMP-9 va MCP-1 va nhom ching 214 ngudi cho thay su két hop nay cho
két qua chan doan NMN sém trong vong 12 gid sau khi khéi phét bénh voi
d6 nhay 91% va do dac hiu 97%. Mot nghién ctru khic phdi hop D-
Dimer, CRP, BNP, MMP-9 va S100p cua tac gia Laskowitz dugc thuc
hién trén BN nghi NMN trong thoi gian 6 gio ké tir khi khoi phat triéu
ching. Két qua cho thay do nhay va do ddc hiéu cia chan doan véi ty 18
1a 81% va 70% . Va mot to hop 4 chat: MMP-9, S100p, VCAM-1, VWF
nghién ctru 222 BN ca bénh va chimg, cho két qua do nhay 90% va d¢ dac hiéu
90%.

Nhu véy gia tri chan doan ctia t6 hop CCDSH vWF, VCAM-1, MCP-1,
D-Dimer & bénh nhan NMN cip dugc khang dinh 14 rat cao vi:

+ Nong d6 huyét twong TB clia bénh ting cao so véi chimg.

+ Piém cit chan doan c6 gia tri UAC rit cao, déu trén 0,9.

+Tylé s6 BN NMN ¢6 nong do huyét tuong ting trén diém cét chan
doan rat cao tir 84% dén 96%. . )

+ Ta ty 16 BN NMN c¢6 ndng do huyét trong ting trén nong do huyét
tuong TB clia nhém ching ciing rit cao >98%.

+ Va t6 hop: vVWF, VCAM-1, MCP-1, D-Dimer, c6 gia tri chan doén
NMN véi do nhay 1a 95,38%; do dac hi¢u 1a 91,52%.
4.3. TIEN LUQONG NHOI MAU NAO

Trong nghién ctru nay ching toi dung thang diém NIHSS va gia tri
ndng do huyet tuong cua t6 hgp CCBSH vWF, VCAM-1, MCP-1, D-
Dimer, két hop mot sb thong s6 1am sang, can 1am sang dé danh gia du
bao tién lugng trong 2 thoi diém:

- Muc d6 nang lam sang luc vao vién (MPNLS-LVV).

- Dién tién ning 1am sang theo ddi sau 48 gid (DTNLS-TDS48G).
4.3.1. Tién lwong mirc do ning lam sang lac vao vién.
4.3.1.1. Nong d¢ ciia vWF, VCAM-1, MCP-1 va D-Dimer huyét twong
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theo MPNLS-LVV dinh gi¢ qua thang diém NIHSS

Bang 3.6 cho thiy két qua nong d6 TB cua vWF, VCAM-1, MCP-1
va D-Dimer huyét tuong theo MPNLS-LVV ciia nhém ning (NIHSS >
14) déu ting cao hon nhom LS nhe (NIHSS < 14). Khac biét ¢ y nghia
v6i p<0,001 dén p<0,05. Két qua nay ciing phi hop v6i mot sd nghién
ctru nudc ngoai. Riéng vdi D-Dimer, nhom tac gia Young-Woo Park,
M.D va cs, nghién ctru 59 BN NMN cép bao gom 29 BN nhe (NIHSS 0 —
6 diém), 23 BN trung binh (NIHSS 7 — 15 diém) va 7 BN ning (NIHSS >
15 diém). Két qua nong do D-Dimer trong nhom nhe 444.4 pg/L, nhém
trung binh 812,2 ug/L va nhom ndng 1a 722,0 pg/L. Khéc biét vé ndng do
TB D-Dimer huyét trong cta cac nhém cé ¥ nghia véi p<0,05. Tamara N,
Bongers va cs nghién ctru 124 BN NMN va 125 chimg cho két qua nong
do6 vWF ting cao va nguy co NMN 4 cao nhat & nhom tir phan vi trén
cung voi OR = 3,2, 95% CI, 1,4 - 7,5.
4.3.1.2. Két qua t6 hop vWF, VCAM-1, MCP-1 va D-Dimer trong déanh
gid mike d6 ning lam sang hic vao vién ciia NMN cdp

Két qua bang 3.7 cho thay khi dya vao diém cat chan doan, cic chat
VWF, VCAM-1, MCP-1 va D-Dimer huyét twong déu c6 gia tri cao vé do
nhay va do diac hiéu. Khi phéi hop thanh mét t6 hop 4 CCDSH VWF,
VCAM-1, MCP-1, D-Dimer thi to hop nay c6 gia tri tién lugng MDNLS-
LVV cua BN NMN cép la: B nhay 70,33%, do dac hi¢u 81,65%, gia tri
du bao duong tinh 76,19%, gia tri du bao am tinh 67,93%, voi OR=0,97,
p>0,05. Két qua nay 14 cao. Két qua du bao MDNLS-LVV ciia to hop 4
CCDSH nay tuong tu v6i két qua du bao clia mot vai to hop CCDSH
khéc. Nguyén Dinh Toan ciing danh gia kha ning du bao MDNLS-LVV
ctia BN NMN qua nghién ctru 2 chit PAI-1 va TNF alpha. Két qua cho
thiy nong do PAI-1 ¢ gia tri hon ndng do TNF alpha va khi phdi hop
ca 2 cho d6 nhay 1a 36,25%, d6 dac hiéu 98,75%, gia tri du bao duong
tinh 96,67%, gia tri du bao 4m tinh 60,77% va OR la 44,92. Mot s6
nghién ctru vé NMN sir dung t6 hop c6 D-Dimer da cho két qua rét tin
cdy dé chan doan som va du béo tién lugng NMN cép. Mot trong s6 do
¢6 nghién ctru ciia Daniel T. Laskowitz va cs tién hanh nghién ciru 1146
BN, la nguoi co tridu chimg than kinh bi nghi ngd dot quy. Nghién ctru
thyc hién tai 17 trung tim khac nhau, két qua cho thay t6 hop 4 CCDSH:
D-Dimer, S100B, MMP-9 va yéu t6 loi niéu ndo (BNP), 1a to hop cb gia
trj cao trong chan doan va tién luong sém muc do ning cia NMN.
4.3.1.3. Két qua phwong trinh hoi qui da bién MPNLS-LVV

Dé xac dinh phuong trinh héi qui da bién MDNLS-LVV, ching toi
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tién hanh phan tich don bién va da bién cac yéu t6 lién quan dén muc do
ning LS danh gia theo thang diém NIHSS. Két qua cho thdy cac yéu t6
lién quan dén muc do nang LS 1a diém Glasgow liic vao vién, MCP-1
va D-Dimer huyét twong 1a khac biét c6 ¥ nghia théng ké va co tiém
ning dy béo tién lugng MDNLS-LVV & BN NMN cép. Tiép tuc tién
hanh phan tich don bién (bang 3.8) va da bién (bang 3.9) thi két qua: Gia
tri ndng d6 MCP-1, D-Dimer huyét twong va thang diém Glasgow l0c
vao vién la nhimg yéu t§ anh hudng nhiéu nhat dén mirc d6 ning LS véir
lan luot 14 0,6625 (MCP-1) p<0,001; 0,5150 (D-Dimer) p<0,001; va -
0,3113 (Glasgow) p<0,05. Tir nhiing két qua nay chiing t6i thiét lap duoc
phuong trinh MDNLS-LVV va dira vao viéc chon nhitng diém mdc dénh
gia gitra nang va nhe cua D-Dimer, MCP-1 va Glasgow, ching toi cd
phuong trinh sau:
Miurc d9 ning 1am sang = [- 0,1654 + 0,0024 x MCP-1 + 0,0003 x D-
Dimer - 0,0566 x Diém Glasgow lic vao vién] x 100
Cach danh gia: Tién lugng nhe < 20 va tién lugng nang >20

Phuong trinh du bao MDNLS-LVV ciia chung t6i ciing ¢6 thanh tb
thang diém Glasgow liic vao vién giébng nhu mot sd tac gia khac.
Nguyén Dinh Toan, nghién ctru 2 chat PAI-1 va TNF alpha, xac dinh
dugc phuong trinh hdi qui da bién tién lugng MDNLS-LVV: Lam sang
ning = 13,581 x Piém Glasgow luc vao vién + 0,049 x TNF alpha —
0,177 x Diém Barthel.
4.3.2. Tién lrong dién tién ning 1Am sang theo ddi sau 48 gio
4.3.2.1. Nong do ciia vWF, VCAM-1, MCP-1 va D-Dimer huyét twong ciia
nhom dién tién nang lam sang theo doi sau 48 gio (DTNLS-TDS48G), ddnh
gid qua thang diém NIHSS

Phan tich 2 nhdm BN dién tién ning va khong dién tién ning, ching
t0i 6 két qua ndng d TB VWF, VCAM-1, MCP-1 va D-Dimer huyét
tuong ¢ bang 3.10. Ket qua nong d6 TB huyét twong cua cac CCbSH
nay cua nhom dién tién ning déu cao hon nhom khong dién tién ning
va khac biét c6 ¥ nghia thong ké véi p<0,05 dén p<0,001, trir VCAM-1.
Nhiéu nghién ciru nuéc ngoai di tién hanh danh gié noéng do cac
CCDSH theo dién tién ciia BN NMN ¢ nhiéu thoi diém, tir 0 dén 6 gio
dau, sau 12 gio, sau 24 gio, sau 48 gio va tham chi sau nhiéu tuan,
nhiéu thang. Cac ket qua déu cho thay ndng d6 cac CCDSH déu ting &
nhom BN dién tién LS ning va 13 co s& cho du béo tién luong & BN
NMN cép. Nghién ctru ciia Mark A. Reynolds, Howard J va cs ¢ 274
BN, trong d6 c6 82 BN NMN, 38 BN XHN, 51 BN thiéu mau ndo cuc
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bd thoang qua, so sanh v&i 214 ching. Str dung t6 hop S1008, BNGF,
VWF, MMP-9 va MCP-1. Cho két qua theo thoi gian: Sau 3 gid (d6
nhay 87,5 %, d dac hi¢u 93%), sau 6 gio (d0 nhay 91,7 %, d6 dac hi¢u
93%), sau 9 gio (46 nhay 93,3 %, do dac hi¢u 93%), sau 12 gio (do
nhay 89,3 %, d6 dac hi€éu 93%), sau 24 gio (d0 nhay 86,6 %, do dic
hiéu 93%) va sau 48 gio (d6 nhay 86,2 %, do dac hiéu 93%). Két qua
xéc dinh duoc gia tri chan doan NMN va tién luong tbt trong thoi gian 0
— 6 gio voi do nhay 98,1%; do dac hiéu 93,1%; trong thoi gian 0 — 9 gio
v6i do nhay 93%; d6 dac hi€u 93%; trong thoi gian 12 gio vdi do nhay
86%, do dac hiéu 93%, trong thoi gian 0 — 48 gio do nhay 86,2%; dac
hiéu 93%.

Nghién clru ciia nhom tac gia Lynch J.R, Robert Blessing va cs ¢ 65
BN NMN giai doan cip va 157 ching, dung to hop S100p, MMP-9,
VWF, VCAM-1. Cho két qua theo thoi gian: Sau 0 - 6 gio VCAM-1 ¢6
nong d6 59 Muw/ml (46 nhay 90 %, do dic hiéu 90%, OR = 4,104,
p<0,001 ), vWF 1462 ng/ml (d6 nhay 90 %, d6 dac hiéu 90%, OR =
3,581, p<0,001 ). Sau 6 — 12 gid VCAM-1 c6 nong d6 66 Mu/ml (46
nhay 90 %, d6 dac hi€u 90%, OR = 2,423, p<0,001 ), vWF 1621 ng/ml
(46 nhay 90 %, do dic hiéu 90%, OR = 3,180, p<0,001 ). Két qua theo
doi sau 24 gio co két qua gia tri tién luong chin doan va dién tién ning
tbt v6i do nhay 90% va d6 déc hiéu 90%.
4.3.2.2. Két qua t6 hop vWF, VCAM-1, MCP-1, D-Dimer trong déanh gid
dién tién ngng lam sang theo doi sau 48 gio: ciia bénh nhdan NMN cdp

Dé x4c dinh gi4 tri cua t6 hop vWF, VCAM-1, MCP-1, D-Dimer
trong tién lwong DTNLS-TDS48G, ching t6i ciing dwa vao diém cit
chan doan 4 CCDSH nay tién hanh phan tich d6 nhay d6 dac hiéu.

Két qua bang 3.11 nay cho thiy cac chat vWF, VCAM-1, MCP-1 va
D-Dimer déu co6 gia tri cao vé do nhay va d6 dac hiéu. Khi phéi hop
thanh mét t6 hop 4 CCDSH thi t6 hop nay co gia tri tién lugng DTNLS-
TDS48G ciua BN NMN cép la: Do nhay 75%, do dic hiéu 75%, gia tri
du bao duong tinh 68,45%, dy bao am tinh 80,56%, voi OR=0,52,
p<0,05. Két qua du bao DTNLS-TDS48G cua td hop ndy ciing tuong tu
v6i két qua dy bao ciia mot vai té hop CCDSH khac.

Tac gia Shi D, Xia T, Feng H, Cheng Q va cs nghién ciru t6 hop 3 chat
VWEF, D-Dimer va fibrinogen / fibrin degradation product (FDP) ¢ 94 BN
NMN cip. Két qua ACU c6 gia tri chin doan cao, cua vWF 1a 9,000, ctia
D-Dimer 1a 0,750 va ciia FDP 1a 0,465. Ty s6 chénh cia vWF 14 16,727,
ctua D-Dimer la 2,324 véi p<0,05.
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Nhom tac gia Rodriguez-Yanez, Castillo J, nghién cuu vai tro cua
nhimg CCDSH viém cho thay céc chat nay c6 vai trd hitu dung trong
theo ddi va quan ly BN NMN cép va ca trong tién luong va du phong
nhitng TBMMN méi. VCAM-1 ¢6 lién quan véi sy hién dién cua ton
thuong than kinh sém va thé tich 6 nhdi mau. Hoat dong cua MCP-1 giit
mét vai trd quan trong trong su phat trién mot NMN chuyén sang XHN
méi. Rosane Brondani, Carlos R.M. Rieder va cs nghién ctu 34 BN
NMN, danh gia nong d6 VCAM-1 va endothelin-1. Nhom téc gia danh
gia 3 lan gdm luc vao vién, sau 7 ngdy va sau 3 thang cho thiy riéng vé
VCAM-1 ngay dau 772 + 241 ng/ml, sau 7 ngiy 865 + 299 ng/ml va sau
3 thang 14 924 + 292 ng/ml. Vi nhan dinh VCAM-1 ting dan theo thoi
gian va ton tai trén 3 thang sau NMN, c6 gia trj trong theo dbi dién tién
nang LS.
4.3.2.3. Két quda phiwrong trinh hoi qui da bién DTNLS-TDS48G

Nghién ctru chung t6i cho thiy cac yéu tb lién quan dén DTNLS-
TDS48G Ia : Piém Glasgow luc vao vién, nong d6 vWF, MCP-1 va
D-Dimer huyét tuong la khac biét co y nghia thong ke, ¢o tiém nang
du bao tién luong dién tién nang. Pé xac dinh phuong trinh h01 qui da
bién, chung t6i cling thyc hién phan tich don bién cac yéu té co lién
quan dén dién tién ning 1am sang néu trén (bang 3. 12) va phan tich
hodi qui da bién (bang 3.13) thi thang diém Glasgow, ndng d6 MCP-1
va D-Dimer huyét twong c6 gia tri du bao tién lwong DTNLS-
TDS48G. Tir nhitng két qua nay ching t6i thiét lap dugc phuong trinh
DTNLS-TDS48G va ciing tuong tu nhu phuong trinh MPN-LS, ching
t6i chon nhimg diém mdc danh gia gitra nang va nhe cua D-Dimer, MCP-
1 va Glasgow, két qua phuong trinh Ia:

Dién tién ning 1am sang = [2,2190 + 0,0002 x D-Dimer +

0,0001 x MCP-1 - 0,1271 x Diém Glasgow liic vao] x 100

Cach danh gia:Tién lugng nhe < 80. Tién lugng ning >80

Két qua phuong trinh hdi qui da bién DTNLS-TDS48G van c6 su hién
dién ctia 3 thanh t4 1a thang diém Glasgow, MCP-1 va D-Dimer giéng nhur
mdt sb tac gia khac. Ciing nghién ctru ciia Nguyén Dinh Toan tac gia xac
dinh dugc phuong trinh hdi qui da bién tién lwong DTNLS-TDS48G ciing
c6 thanh t6 thang diém Glasgow: Dién tién ning = - 21,915 — 0,677 x Diém
Glasgow ltic vao vién + 2,194 x Thé tich ton thwong + 0,009 x TNF alpha
+ 0,013 x PAI-1.
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4.4. TUONG QUAN GIUA NONG PQ vWF, VCAM-1, MCP-1, D-
Dimer HUYET TUONG VOI THANG DIEM NIHSS VA
GLASGOW

4.4.1. Twong quan giira nong do vWF huyét twong v6i thang diém
NIHSS va Glasgow lic vao vién

Trong nghién ctru chung t6i bang 3.14 cho két qua véi nong dd vWF
huyét tuong, twong quan thuan kém vai thang diém NIHSS,

y = 170,2897 + 0,3601x va twong quan nghich kém véi thang diém
Glasgow, phuong trinh turong quan: y = 197,0077 — 2,0526x.

Két qua nay cho thay khi nong d6 vWF ting thi diém NIHSS ting va
diém Glasgow giam c6 nghia 13 tinh trang 1am sang ciia BN cé ning
hon. Tuy nhién méi twong quan nay & mirc d6 kém. Mot s6 nghién ctru
nude ngoai ciing cho két qua co tuong quan giira vVWF va NIHSS. Shi
D, Xia T, Feng H, Cheng Q va cs nghién ctru 94 BN NMN cho thdy
ndéng d6 TB VWF, D-Dimer huyét tuong c6 tuong quan thuan kha chic
vai NIHSS véi r = 0.625 va 0.582, P<0.001.

4.4.2. Twong quan giira ndng d9 VCAM-1 huyét twong véi thang
diém NIHSS va Glasgow lic vio vién

Véi nong 40 VCAM-1, két qua nghién ctru ching t6i ¢ bang 3.15
cho thdy c6 mbi uong quan thudn kém gitra néng do VCAM-1 huyét
tuong v6i thang diém NIHSS, y=153,0856 + 0,0494x. Va khong c6
moi tuong quan gitra nong do VCAM-1 voi thang diém Glasgow.

4.4.3. Twong quan giira ndng dd MCP-1 huyét twong véi thang diém
NIHSS va Glasgow lic vao vién

Véi ndng d6 MCP-1 huyét twong, bang 3.16 cho thay c6 mdi tuong
quan thuan kha chit gitra nong d6 MCP-1 huyét twong véi thang diém
NIHSS, y =232,5349 + 7,8377 X, r=0,61.Va tuong quan nghich vira
vaoi Glasgow, y = 647.2378 - 28.3532x, véir=-0,47.

Nhu vdy néng do MCP-1 ciing c6 twong quan voi thang diém
NIHSS va Glasgow gidng v6i ndong dd vWF, ciing twong quan thuan véi
thang diém NIHSS va tuong quan nghich véi Glasgow.

4.4.4. Twong quan giira nong do D-Dimer huyet twong véi thang diém
NIHSS va Glasgow lic vao vién

V& tuong quan giita ndng d6 D-Dimer huyét twong voi thang diém
NIHSS va Glasgow, bang 3.17 cho két qua c6 mdi tuong quan thuin
vira giita nong d6 D-Dimer huyét tuong v6i thang diém NIHSS,
y =679,1890 + 21,1751x véi r=0,35. Va cling twong quan nghich kém
v6i thang diém NIHSS. y = 1542,2649 — 51,4232x.
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Két qua vé tuong quan giita ndng do D-Dimer véi thang diém
NIHSS va Glasgow cua chung t6i phit hop véi mot sé nghién ciru nude
ngoai. Nghién ciru Wen-Jie Zi va Jie Shuai cho két qua D-Dimer c6
tuong quan thuan yéu voi thang diém NHISS r = 0,179, p<0,001. Jing
Wang, MD, Ruizhuo Ning va cs nghién ctru 1173 BN NMN, chia thanh
2 nhém, gdbm 572 BN ning va 601 BN nhe danh gia nong do D-Dimer
ngay thir 30 sau phat bénh. Cho két qua noéng d6 D-Dimer c¢6 twong
quan thuan véi ca thang diém NIHSS va thang diém Rankin. Nong do
D-Dimer huyét twong nhom tién lwong xdu 387,01 + 30,60 pg/L, cao
hon nhém tién luong tot 375,23 + 30,66 |,Lg/L p < 0,01. Nong do D-
Dimer huyet tuong cao la yeu to tién luwong xau, OR = 1,73, p<0,05 sau
khi d3 diéu chinh cac yéu té tudi, gioi, THA, dai thao dudng, hut thude
1a va tang m& mau. Mac du vdy, qua nhiéu nghién ctru ciing cho thay sy
twong quan gitia cic thong so6 can LS cua BN véi cac CCDSH nghién
ctru, ciing khong hoan toan dong bd va c¢6 nhiéu két qua khac nhau. Mot
vai nghién ctru nudc ngoai ciing cho thdy diéu nay.

Moi day nhat nam 2017, Bang mot nghién ciru bénh ching, nhom
tac gia Anamarija Mrdjen, Mladen Harapin va cs nghién ciru bénh
ching gém 112 BN NMN sau 12 gi khai bénh va 63 nguoi chimg, sir
dung t6 hop 2 chét resistin va copeptin. Co két qua nong do cia 2
CCDSH niy ¢ nhom bénh déu cao hon nhém chimg nhung chi c6
resistin 1a khac biét (resistin 3,2 mg/L nhom bénh va 2,5 mg/L nhém
chtig p<0,05), con copeptin van cao hon nhung khong khac biét véi
nhom chimg va copeptin c6 ndong do cao & nhom Barthel <60, p<0,05.
Va nghién ciru nay da cho théy chi ¢6 ndng do cua copeptin 1a c6 twong
quan nghich v&i v6i thang diém Barthel r = - 0,309, p<0,05 va khong c6
mdi twong quan nio véi thang diém NIHSS.

Mot nghién ctru khac & 40 bénh nhdn NMN va 60 bénh nhan nhdi
mau co tim cung 40 nguoi ching khoe manh cua tac gia A. Arakelyan
va cs, cho thiy nong do MCP-1 huyét twong khong twong quan voi tudi
r=0,009, p<0,05 va khdng lién quan véi cac YTNC nhu: huyét ap, gidi,
duong huyét. R rang két qua nghién ctru v& mbi twrong quan giita cac
CCDSH véi cac thong so LS, can LS & ddi twugng BN NMN la rat
phong phti va con nhiéu diém khac nhau. R4t can c6 nhiéu nghién ciru
hon nita dé ciing c6 cho nhiing két qua nay.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Zi%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=24466108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shuai%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24466108
http://www.tandfonline.com/author/Mrdjen%2C+Anamarija
http://www.tandfonline.com/author/Harapin%2C+Mladen
https://www.hindawi.com/14652403/
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KET LUAN

1. Nong do huyét twong va gi tri chin doan ciia td hop 4 chét chi diém sinh
hoc vVWF, VCAM-1, MCP-1, D-Dimer & bénh nhan nhoi mau néo cip

+ Vé&i vWF, nong do trung binh huyét twong nhom bénh 176,03 +
18,11 Mu/ml, nhém chiing 148,98 + 19,04 Mu/ml. C6 98% nhom bénh
tang trén nong do trung binh nhém chimg. Piém cit t6i wu chan doan la
169 Mu/ml véi do nhay 94%; do dac hi¢u 90%; AUC = 0,960 va c6 94%
nhom bénh ting trén diém cat chan doan.

+ V6i VCAM-1, ndng d6 trung binh huyét twong nhém bénh 53,87 +
3,35 ng/ml, nhom chu’ng 43,64 + 4,36 ng/ml. Co 98% nhom bénh tang
trén nong do trung binh nhém ching. Piém cit tdi uu chan doan 1 49,60
ng/ml véi d6 nhay 98%; d6 dac hiéu 97,5%; AUC = 0,983 va c6 98%
nhém bénh tang trén diém cit chan doan.

+ V6i MCP-1, ndng do trung binh huyét twong nhom bénh 357,47 +
111,07 pg/ml, nhom chung 190,88 + 51,66 pg/ml. C6 98% nhom bénh
tang trén nong do trung binh nhém chimg. Piém cét t6i wu chan doan 1a
247,62 pg/ml. v&i d9 nhay 84%; do dac hiéu 97,5%; AUC = 0,925 va cd
84% nhom bénh ting trén diém cit chan doan.

+ V6i D-Dimer, ndng d6 trung binh huyét trong nhoém bénh 1016,72
+ 524,06 ng/ml, nhém chung 329,40 &+ 90,17 ng/ml. C6 100% nhoém bénh
tang trén nong do trung binh nhém chimg. Piém cét tdi uu chan doan 1a
425 ng/ml. véi do nhay 96%; do dac hiéu 92,5%; AUC = 0,984 va co
96% nhém bénh tang trén diém cat chan doan.

- Nong d6 trung binh huyét twong ciia t6 hop chat chi diém sinh hoc
VWF, VCAM-1, MCP-1, D-Dimer ctia nhom bénh déu cao hon nhom
chimg va c6 gia tri chin doan cao (P<0,001):

- T6 hop chat chi diém sinh hoc vWF, VCAM-1, MCP-1, D-Dimer
c6 gia tri cao trong chan doan nhdi mau nio cip voi do nhay 95,38%,
d6 dac hiéu 91,52%, gia tri du bao duong tinh 93%, gia tri du bao am
tinh 94,37%.

2. Gia tri tién lwgng nhdi mau niio cip va mot s6 moi twong quan.

- T6 hop vWF, VCAM-1, MCP-1, D-Dimer c6 gia tri cao trong tién
lwong mirc d6 ning 1am sang liic vao vién ctia bénh nhan nhdi mau néo
cép, véi d6 nhay 70,33%, do dac hi¢u 81,65%, gia tri du bao duong tinh
76,19%, gia tri du bao 4m tinh 79,72%. Phuong trinh hdi qui da bién du
bao: Murc d6 nang 1am sang = [- 0,1654 + 0,0024 x MCP-1 + 0,0003 x D-
Dimer - 0,0566 x Diém Glasgow lic vao] x 100. Ngudng tién luong nhe <
20 va tién lugng nang > 20.
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- T6 hop VWF, VCAM-1, MCP-1, D-Dimer cé gia tri cao trong
tién lugng dién tién nang 1am sang theo ddi sau 48 gid voi do nhay
75%, @d dac hiéu 75%, gia tri du bao duong tinh 68,45%, gia tri du
b4o am tinh 80,56%. Phuong trinh hdi qui da bién du bio: Dién tién
nang lam sang = [2,2190 + 0,0002 x D-Dimer + 0,0001 x MCP-1 -
0,1271 x Piém Glasgow liic vao] x 100. Ngudng tién lwong nhe <
80 va tién lugng nang > §0.

- Nong d6 vWF huyét twong c6 méi trong quan thuan kém véi thang
diém NIHSS, y = 170,2897 + 0,3601x va twong quan nghich kém vdi
thang diém Glasgow, y = 197,0077 — 2,0526x.

- Ndong d6 VCAM-1 huyét trong c6 twong quan thuin kém véi thang
diém NIHSS, y = 53,0856 + 0,0494x va khong tuong quan véi thang
diém Glasgow.

- Nong d6 MCP-1 huyét twong c6 mdi twong quan thuan kha chat
v6i NIHSS, y = 232,5349 + 7,8377x voi =0,61 va twong quan nghich
vira voi Glasgow, y = 647,2378 - 28,3532x, v&ir=-0,47.

- Nong d6 D-Dimer huyét twong ¢6 mdi twong quan thuan vira véi
thang diém NIHSS, y = 679,1890 + 21,1751x véi r=0,35. Va c6 tuong
quan nghich kém véi Glasgow, y = 1542,2649 —51,4232x.

KIEN NGHI

Qua nhirng két qua nghién ctu trén, ching t6i dé& xuét kién
nghi sau:

1. Trong thyc hanh 1am sang, budc dau nén tham khao thuc hién t6
hop 4 chat chi diém sinh hoc vWF, VCAM-1, MCP-1, D-Dimer nay, dé
gop phan cung chén doan hinh anh, chin doan bénh nhan nhdi méau nio
cAp nhit 1a trong nhitng gio dau.

2. Nén 4p dung phuong trinh tién luong mirc d6 néng lam sang
lac vao vién va dién tién nang 1am sang theo doi sau 48 gio dé c6 hudng
tién lugng t6t hon cho bénh nhan nhdi mau nio cap.
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INTRODUCTION

1. THE NECESSITY OF THE TOPIC

Today, cerebral stroke is still a serious medical problem, with high
morbidity and high costs of treatment and survivors with severe
sequelae, is a burden for family and society. In developing countries,
stroke is the third leading cause of death after cancer and cardiovascular
disease. Currently in the world as well as in Vietnam, the incidence of
cerebral stroke is increasing. Early diagnosis of acute cerebral infarction
is primarily based on imaging but there are still many shortcomings in
the early hours that can not be detected. Therefore, a parallel approach
to diagnostic support is needed. Biomarkers are promising new study.

These biomarkers, such as the Vascular Cell Adhesion Molecule 1,
a soluble selenium belonging to the group of immunoglobulins that bind
to vascular wall cells, show that the concentration is high in the first 4
hours after ischemia. Or von Willebrand, a blood coagulant related
substance, is involved with the formation of a blood clot, which is
essentially a protein. Factort acts as factor VIII transporter, is
considered a biomarker of brain stroke. VWF levels also increase after
ischemia. Or monocyte chemotactic protein 1, which tends to aspirate
mononuclear cells, is present in serum and cerebrospinal fluid, with
rapid onset of ischemia symptoms after 24 hours . Or D-Dimer, a
biomarker of fibrin destruction, shows the biological activity of
plasmin, also increasing in the first hour when ischemia. There are also
many other biomarkers that have been studied and also have been
implicated in acute phase cerebral infarction. However, a single
biomarker has been identified to characterize the diagnosis of acute
cerebral infarction, but rather as contributing factors to the diagnosis. A
new research has more promising results that combine many biomarkers
into a complex. Results from a number of foreign studies, have shown
a high diagnosis of cerebral infarction with high sensitivity and
specificity.

In Vietnam, there have been studies of 1 and 2 biomarkers in
ischemic stroke, the studies which combined multi biomarkers into one
combination are limited, especially for diagnostic purposes and
prognosis in acute cerebral infarction. Based on the above reason, we
conducted the study “Study on biomarker combination: vWF, VCAM-
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1, MCP-1, D-Dimer in the diagnosis and prediction of acute cerebral
infarction”
2. OBJECTIVES

2.1. Quantify the concentrations and determine the diagnostic value
of four biomarkers: VWF, VCAM-1, MCP-1, D-Dimer in patients with
acute cerebral infarction.

2.2. Study on prognostic value and the correlation between the
plasma concentrations of VWF, VCAM-1, MCP-1, D-Dimer and NIHSS
and Glasgow score.

3. SCIENTIFIC AND PRACTICAL SIGNIFICATION OF THE
STUDY

3.1. Scientific significance

- VWF, VCAM-1, MCP-1 and D-Dimer are biological markers
associated with blood vessel damage, thrombocythemia, and brain
inflammation in acute phase of cerebral infarction. The quantification of
these 4 biomarker concentration will help to diagnose and prediction the
clinical severe levele and clinical severe progression during follow-up,
support for care, timely treatment.

- VWF, VCAM-1, MCP-1 and D-Dimer biomarkers are present
very early in the acute phase of cerebral infarction even when CT scans
are not present. Therefore, quantification of the vWF, VCAM-1, MCP-
1, D-Dimer concentrations during the acute phase may help to diagnose
accuracy in the fisrt hours.

3.2. Practical significance

- The results of this study will contribute a new biomarker
combination that will contribute to diagnosis acute cerebral infarction
with high sensityvity and specificity .

- The increasing of plasma concentrations of VWF, VCAM-1,
MCP-1 and D-Dimer biomarkers during acute phase of cerebral
infarction will be a predictor of severe onset hospitalization and severe
clinical progression during follow-up.

- By studying some of the correlations between the biomarkers and
NIHSS and Glasgow scores, it will help to treat and prognose its
outcomes better.

4. CONTRIBUTION OF THE THESIS

- The first domestic study, combined of multiple biomarkers into a
combination to contribute to diagnosis and prognosis in patients with
acute cerebral infarction.
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- The quantitative results of  plasma concentration and
determination of diagnostic increasing value of VCW-1, MCP-1 and D-
Dimer, can be used to develop diagnostic models and predictive models
of acute cerebral infarction.

Structure of the study

The study consists of 139 pages: 4 pages of Introdution, 32 pages
of review of the liturature, 22 pages of patient and methods, 38 pages of
results, 40 pages of discussions, 2 pages of conclusions, 1 page of
suggestions. The study has 43 tables, 12 charts, 1 Figure, 1 schema, 162
references: 36 articles in Vietnamese, 126 in Englis.

Chapter 1. REVIEW OF THE LITERATURE
1.1. OVERVIEW
1.1.1. The definition and classification of cerebral infarction

Stroke Association's definition of stroke 2013:

Central nervous system infarction is defined as cerebral, spinal cord
or ankle dementia, which is based on disease anatomy, neurological
diagnosis and / or paralysis. Clinical manifestations of permanent
lesions. Central nervous system infarction includes:

- Ischemic stroke refers to cases of symptomatic central nervous
system infiltration

- Silent infarction refers to the absence of clinical symptoms.
Transient ischemic attack is a short-term neurological dysfunction due
to ischemic or retinal disease, with clinical symptoms usually lasting
less than 1 hour, and no evidence of acute cerebral infarction. Stroke
includes intracerebral hemorrhage and subarachnoid hemorrhage.

- Classification of stage

+ Acute stage: The first week after the onset
+ Intermediate stage: Week 2 to Week 4
+ Chronic: After week 4

1.1.2. Pathophysiology of local ischemic stroke

The two basic mechanisms involved in the process causing
ischemic stroke are obstruction mechanism (usually due to thrombosis,
embolism) and hemodynamic mechanism.
1.2. BIOMARKER COMBINATION IN DIAGNOSIS AND
PREDICTION

Although there are many biomarkers that help to diagnose cerebral
incfarction, but there is not a single biomarker that can predicate the
diagnostic value. Consequently, many researches have coordinated
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many biomarkers together to form a combination, to increase the
sensitivity and specificity of diagnosis.
1.2.1. Combination with D-Dimer.

D-Dimer, a biomarker of fibrin destruction, demonstrates the
biological activity of plasmin, which increases in the first hour after
cerebral ischemia and lasts up to several months, reflecting acute and
chronic coagulopathy. Some biomarker studies of coagulation have
concluded that D-Dimer concentrations are very sensitive to stroke,
which can help distinguish the origin of stroke and that is a strongest
factor of predictors for severity and reproduction in the subacute stage.
D-Dimer is high predictor of clinical progression, mortality, and
recurrence risk of stroke. Increased D-Dimer levels may reflect the
responses in the acute phase and activation of secondary clotting from
tissue destruction or stroke complications.

1.2.2. Combination with vWF and VCAM-1

- von Willebrand coagulational factor (VWF)

The von Willebrand coagulational factor (VWF), which is
essentially a protein, acts as a carrier of element VIII, which is
considered a prognostic biomarker for transient ischemic attack or
stroke. Because of involution in the formation of blood clots, recent
VWF has been studied as a special biomarker in acute cerebral
infarction. The VWF also increased within 12 hours after onset of
illness.

- Cellular adhesion molecule 1 (VCAM-1)

Vascular cell adhesion molecule (VCAM-1) is a soluble seletin in
the group of immunoglobulins that bind to the cell wall. During
inflammation, the increasing concentration of VCAM-1, attaching to
endothelial cells. Many studies have shown that plasma concentration
increase within 4 hours after the onset of cerebral ischemia.

1.2.3. The combination has MCP-1

Monocyte chemotactic protein 1 (MCP-1) is a protein with a
chemical affinity for mononucleosis, with a tendency to aspirate
mononuclear cells, to be present in cerebrospinal fluid, and to increase
significantly 24 hours after deficiency. The blood concentration of this
substance is not changed in the blood. MCP-1 is a chemokine secreted
from neurons and astrocytes after a stroke, also known to aggravate
ischemia. This finding also suggests that MCP-1 may play a role in the
inflammatory response at early onset of ischemic stroke and has
prognostic value.
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Chapter 2. SUBJECTS AND METHODOLOGY

2.1. STUDY SUBJECTS: Case group is Patients of acute cerebral
infarction (ACI), 18 years old or older, first of ACI. Control group is
healthy people, with the same age group. Both of two groups have not
associated diseases that affect vVWF, VCAM-1, MCP-1 and D-Dimer
plasma level, treatmented in General hospital in Bong Son, Binh Dinh.
Volunteer to join the research team. VVolunteer to join the research team.
Time: From January 2015 to January 2016.
2.2. RESEARCH METHOD: By cross sectional study, there is
comparative and contrasted with the control group. Patients were
evaluated at two point times: first admission and 48 hours after
admission.
2.2.1. Sample design:

Sample size: according to the formula to estimate sample size
proportion.

Puwe = 0.94 (according to Mark A. Reynolds, rate of VWF increase

was 94%). R,cav = 0.91 (according to Lynch J.R, rate of VCAM-1
increase was 91%). P,cp_; = 0.94 (according to Reynolds A Mark, rate

of MCP-1 increase in ACI patients was 94%). Py piner = 0.91

(according to Igor Sibon, Rouanet, rate of D-Dimer increase was 91%).
Thus, the sample size in our study ranged from 34 to 49 patients. In
fact, we conducted a study of 50 acute cerebral infarctions and 40
controls.
2.2.2. Steps taken

Step 1. Select the patients who had been diagnosed with acute
cerebral infarctional lesions, as comfirmed by computed tomography
scanner (Mark: quilion Toshiba — Japan).

Step 2: Conduct research at two time points:
2.2.2.1. On hospital admission

*Clinical examination: Patients were assessed for Glasgow and
NIHSS scores. Exploit history, history of smoking, drinking alcohol.

*Blood testing: For VWF, VCAM-1, MCP-1, D-Dimer: The patient
received 2 ml of blood at the first time of hospitalization, centrifugation
at 3,000 rpm for 5 minutes, then preserved at - 20°C. Every 10 to 15
samples are transported quickly to Hue Central Hospital with
refrigeration equipment. And these tests were performed by
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biochemical autoimmune machine EVOLIS. For glucose, white blood
cells, platelets, lipid bilan, creatinine: Patients were taken blood at first
meal the day later. These tests were performed at General Hospital
Bong Son, Binh Dinh, by biochemistry-hematology machime SAT 600.
2.2.2.2. After 48 hours of follow-up

Reassessment of patients' clinical status was also achieved through
Glasgow scores and NIHSS.
2.3. THE ETHICS IN RESEARCH

- The research protocol has been approved by the Ethics Council.

- Patient and / or family are fully explained and agree to participate
in the study. Personal information as well as information about patients'
health status is completely confidential, only researchers can access.

Chapter 3. RESULTS
3.1. PATIENTS COMMON CHARACTERISTICS
Table 3.1. The distribution of sex between the case and control group

Study Case group Cotrol group p
Group age (n=50) (n=40)
Age Male 66,30+16,00 65,20+17,30 >0,05
(X£SD) | Female 74,40+8,90 74,40+9,50 >0,05
Total 69,70+14,00 69,40+14,90 >0,05
Oldest 93 91
Youngest 33 41

There were no statistically significant differences in age and sex.

3.2. THE PLASMA CONCENTRATION OF vWF, VCAM-1,

MCP-1 AND D-Dimer

Table 3.2 The mean plasma concentration of VWF, VCAM-1, MCP-1,
lasma D-Dimer of the case and control group

roup study Case group Cotrol group p
Biomarker (n=50) (n=40)
VWF (Mu/ml) 176,03£18,11 148,98+19,04 <0,001
X £SD
VCAM-1 (ng/ml) 53,87+3,35 43,64+4,36 <0,001
X+SD

MCP-1 (pg/ml) 357,47+111,07 190,88+51,66 <0,001
XxSD
D-Dimer (ng/ml) | 1016,72+524,06 329,40+90,17 <0,001
X£SD
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3.3. THE DIAGNOSTIC VALUE OF BIOMARKE COMBINATIN
OF VWF, VCAM-1, MCP-1, D-Dimer IN ACUTE CEREBRAL
INFARCTION.

3.3.1. Proportion of case group with vVWF, VCAM-1, MCP-1, D-Dimer
plasma concentrations increased over the cutoff point.

Table 3.3. Cutoff point values for diagnosis of plasma concentration of
vWF, VCAM-1, MCP-1, D-Dimer fore diagnosis.

Cutoff |Se (%) | Sp (%) | AUC | 95% CI p
point
VWF  |>169 94,00 (90,00 (0,960 |0,896-0,990 |<0,001
(Mu/ml)
VCAM-1 |>49,60 |98,00 (97,50 (0,983 |0,930-0,999 |<0,001
(ng/ml)
MCP-1 |>247,62 |84,00 |97,50 |0,925 |0,849-0,970 [<0,001
(pg/ml)
D-Dimer |>425 96,00 (92,50 (0,984 |0,932-0,999 |<0,001
(ng/ml)

The diagnostic values for vWF, VCAM-1, MCP-1, D-Dimer are
very high because of the optimal cutoff points for the diagnosis had
AUC over 0.9. The proportion of case group increased over the cutoff
points was very high. vVWF was 94%, VCAM-1 was 98%, MCP was
84%, D-Dimer was 96%.

3.3.2. The proportion of case group with vVWF, VCAM-1, MCP-1, D-
Dimer plasma concentrations increased over the mean plasma
concentration of control group.

Table 3.4 The proportion of case group with VWF, VCAM-1,
MCP-1, D-Dimer plasma concentrations increased over the mean

lasma concentration of control group.
Result Case group (n=50)
Biomarker (n) Ty 1€ (%)
VWF Increase 49 98,00
Normal 1 2,00
VCAM-1 Increase 49 98,00
Normal 1 2,00
MCP-1 Increase 49 98.00
Normal 1 2,00
D-Dimer Increase 50 100
Normal 0 0
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The proportion of case group, had plasma concentration increased
over the mean plasma concentration of control group was 98%-100%
3.3.3. Sensitivity, specificity of boimarker combination of VWF,
VCAM-1, MCP-1, D-Dimer for diagnosis in acute cerebral infarction

Table 3.5 Sensitivity, specificity of boimarker combination of
vWF, VCAM-1, MCP-1, D-Dimer for diagnosis in ACI

Combination [Se (%)| 95% Cl |Sp (%)| 95% Cl |PPV (%)[NPV (%)
vWF VCAM-1] 95,83 |91,15 - 98,45| 90,48 | 89,95-94,98 | 92,00 | 95,00
MCP-1

VWF VCAM-1 | 94,74 | 89,99-97,70 | 94,92 89,26 96,00 | 93,33
D-Dimer

vWF MCP-1 94,45 | 89,42-97,59 | 89,80 |82,87-94,35| 91,33 | 93,33
D-Dimer

VCAM-1 MCP-1| 95,23 | 92,08-98,88 | 91,27 | 84,92-95,56 | 92,67 | 95,83
D-Dimer

vVWF VCAM-1

MCP-1 95,38 (91,42 -97,87| 91,52 (86,17 - 95,28 93,00 | 94,37
D-Dimer

- When combined 3 biomarkers into a combination, the combination of
VCAM-1, MCP-1, D-Dimer had a high diagnostic value.

- When combined 4 biomarkers into a combination, the
combination of VWF, VCAM-1, MCP-1, D-Dimer, had the highest
diagnostic value with 95.38% of sensitivity; specificity of 91.52%; 93%
of positive predictive value and 94.37% of negative predictive value.
3.4. PREDICTION OF ACUT CEREBRAL INFARCTION
3.4.1. Prediction of clinical severe level at hospital admission
Table 3.6 Mean plasma concentrations of VWF, VCAM-1, MCP-1 and
D-Dimer of mild and servere clinical group

Case group Mild clinic Severe clinic p
Biomarke NIHSS < 14 NIHSS
(n=29) >14(n=21)

VWF Mean 173,11 180,06 >0,05
(Mu/ml) Standa 23,09 5,28

VCAM-1 | Mean 53,53 54,14 >0,05
(ng/ml) Standa 1,82 4,76

MCP-1 Mean 287,67 453,63 <0,001
(pg/ml) Standa 64,47 87,25

D-Dimer Mean 787 1333,95 <0,001
(ng/ml) Standa 393,95 522,86
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Table 3.7 Combination of VWF, VCAM-1, MCP-1, D-Dimer of clinical
severe level at hospital admission

Cutoffpoint [Se (%)  95% Cl  [Sp(%)| 95%CI | PPV | NPV

Cutoff point
VWF >179 |66,67| 43,03-85,41 | 74,07 |53,72-88,89| 66,67 | 68,97
Mu/ml

Cutoff point
VCAM-1 |62,50| 3543-84,80 | 67,65 |49,47—-82,61| 47,62 |79,31
>54,7 ng/ml

Cutoff point
MCP-1 91,30 71,96 —98,93 100 | 87,23-100 | 100 |93,10
>369,18 pg/mli

Cutoff point
D-Dimer 65,52
>761 ng/ml

45678206 1 99 45 | 69,62 98,83| 90,48 |65,52

Combination |70,33| 59,84 — 79,45 | 81,65 | 73,09 —84,42| 76,19 | 76,72

When combined four vWF, VCAM-1, MCP-1, D-Dimer biomarker
into a combination, the predictive value was: sensitivity of 70.33%,
specificity of 81.65%. PPVof 76.19%, NPV of 67.93%. OR = 0.97.
Table 3.8 Results of mono-variate regression analysis of valuated
predictive factors of clinical severe level at hospital admission
according to NIHSS.

Variable B SE R? p
Glasgow score 1,9126 0,3382 0,2552 <0,001
MCP-1 (pg/ml) -0,7758 0,1616 0,5553 <0,001
D-Dimer (ng/ml) -0,8333 0,1338 0,2708 <0,001

Table 3.9 Results of multi-variate regression analysis of valuated
predictive factors of clinical severe level at admission according to
NIHSS.
Variable R SE r p R?
Glasgow score -0,0566 | 0,0257 | -0,3113 | <0,05
MCP-1(pg/ml) 0,0024 | 0,0004 | 0,6562 | <0,001 | 0,7082
D-Dimer(ng/ml) | 0,0003 |0 0,5150 | <0,001

*Constant = - 0,1654

The equation of clinical severe level at hospital admission

Clinical severe level =[-0,1654 + 0,0024 x MCP-1 + 0,0003 x

D-Dimer - 0,0566 x Glasgow point at hospital admission].
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- Apply: Selection of diagnostic cutoff point (between severe clinic
and mild clinic) MCP-1: 369.18 pg / m 1; D-Dimer: 761 ng / ml and
Glasgow score = 13 points (Glasgow >13: normal group)

- Results: Clinical severe level = 0.2131. And for simplicity, we
rounded the number and multiplied by 100. So the result of aquation
would be: Clinical severe level = 20. And the equation would be:

Clinical severe level = [- 0,1654 + 0,0024 x MCP-1 + 0,0003 x D-
Dimer - 0,0566 x Glasgow point at hospital admissionx 100.

- How to evaluate: Normal prediction: < 20. Severe prediction: >20
3.4.2. Prediction of severe clinical progression after 48 hours of
follow-up
Table 3.10 Mean plasma concentrations of vWF, VCAM-1, MCP-1 and
d-dimer in 23 severe progressive patients and 27 patients without severe

clinical progression (Mild) after 48 hours of follow-up.

Case group Mild Severe p

Biomarker (n=27) progression

(n=23)
VWF Mean 172,37 180,32 <0,05*
(Mu/ml) Standa 23,78 5,13
VCAM-1 Mean 53,50 54,12 >0,05*
(ng/ml) Standa 1,88 4,54
MCP-1 Mean 280,00 448,19 <0,001
(pg/ml) Standa 59,93 85,12
D-Dimer Mean 807,44 1262,39 <0,001
(ng/ml) Standa 400,34 552,65

Table 3.11 Combination of vVWF, VCAM-1, MCP-1, D-Dimer to
valuate the severe clinical progression after 48 hours of follow-up.

Cutoff point Se(%) [95%CI [Sp(%) [95%Cl |PPV NPV
vVWF 65,22 |42,73- | 70,37 |49,82 - | 65,22 | 70,37
>177,90 Mu/ml 83,62 88,25
VCAM-1 62,50 |35,43- | 61,76 |43,56— | 43,48 | 77,78
>54,70 ng/ml 84,80 77,83
MCP-1 95,83 |78,88— | 100 |86,77- | 100 | 96,30
>368,46 pg/ml 99,89 100
D-Dimer >974 | 71,43 |47,82— | 72,41 |52,76 — | 65,22 | 77,78
ng/ml 88,72 87,27
Combination 75 |6436-| 75 |66,11- | 68,45 | 80,56
83,81 82,57
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Combination: Sensitivity: 75%. Specificity: 75%. PPV: 68.45%. NPV:
80.56%. With p <0.05, OR = 0.52

Table 3.12 Results of mno-variate regression analysis of valuated
predictive factors of clinical severe after 48 hours of follow-up
according to NIHSS.

Variable B SE R? p

Glasgow point 1,9186 0,3460 0,2765 <0,001
VWE (Mu/ml) -0,7735 0,6871 0,0635 >0,05
MCP-1 (pg/ml) 0,6411 0,2432 0,024 <0,05
D-Dimer (ng/ml) 0,8593 0,1444 0,1617 <0,05

Table 3.13 Results of multi-variate regression analysis of valuated
predictive factors of clinical severity after 48 hours of follow-up
according to NIHSS.

Bién 50 R SE r p R?
Piém Glasgow | - 0,1271 | 0,0322 | - 0,5028 | <0,001
MCP-1 (pg/ml) | 0,0001 | 0,0005 | - 0,0502 | <0,001 | 0,3777
D-Dimer 0,0002 | 0,0001 | -0,3489 | <0,05
(ng/ml)

*Constant = 2,1290

The equation of severe clinical progression after 48 hours of
follow-up. Clinical severe progression = [2,2190 + 0,0002 x D-Dimer +
0,0001 x MCP-1 - 0,1271 x Glasgow point at hospital admission].

- Application: Select a diagnostic point (between heavy and mild)
D-Dimer: 974 ng/ml. MCP-1: 368.46 pg/m1. Choose Glasgow score =
13 points (Glasgow > 13: Light group)

- The result: Clinical severe progression = 0.7983. And for
simplicity we rounded up and multiplied by 100. So the result of
aquation would be: Clinical severe progression = 80.

- How to evaluate: Normal prediction: < 80. Severe prediction: >80
3.5. CORRELATION BETWEEN PLASMA CONCENTRATION
OF VvWF VCAM-1, MCP-1, D-Dimer WITH NIHSS AND
GLASGOW SCORES

Table 3.14. Correlation between vWF plasma concentrations and
NIHSS and Glasgow scores

VWF r p Aquation
Parameter
NIHSS 0,0301 | <0,001 y =170,2897 + 0,3601x
Glasgow -0,210 | <0,001 y =197,0077 — 2,0526 X
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Table 3.15. Correlation between VCAM-1 plasma concentrations and
NIHSS and Glasgow scores

VCAM-1| Hésor p Aquation
Parameter
NIHSS 0,1290 <0,001 | y=53,0856 + 0,0494x
Glasgow 0.0656 >0,05 Non correlation

Table 3.176. Correlation between MCP-1 plasma concentrations and
NIHSS and Glasgow scores

MCP-1 | Hésdr p Aquation
Parameter
NIHSS 0,6161 <0,05 y = 232,5349 + 7,8377X
Glasgow -0,4735 | <0,001 | y=647,2378 — 28,3532 X

Table 3.17. Correlation between D-Dimer plasma concentrations and
NIHSS and Glasgow scores

-Dimer r p Aquation
Paramete
NIHSS 0,3528 | <0,05 y =679,1890 + 21,1751x
Glasgow -0,1820 | <0,05 y = 1542,2649 — 51,4232x

Chapter 4. DICUSSION
4.1. THE COMMON CHARACTERISTICS

The result of table 3.1 abouth age and sex outcomes as followed:

- Case group: 29 men accounted for 58%, 21 women accounted for
42%. The mean age of the males was 66.30 = 16.00; for females was
74.40 £ 8.90 and for common was 69.70 + 14.00. Control group: 22
men accounted for 55%, 18 women accounted for 45%. Mean age of
men was 65.20 + 17.30; for females 74.40 + 9.50 and for men and
women it was 69.40 £ 14.90. The results showed that two groups did
not differ in sex ratio, mean age of men and women and mean age of
both groups p> 0.05. This results was the same with many studies.

Hoang Trong Hanh studied on 98 patients with cerebral infarction
in Hue. It was found that the mean age of male and female patients and
both sexes were 65.79 + 13.73; 71.29 + 12.40; 68.14 + 13.39; Men's and
women's gender and sex ratio were 66.67 + 13.87; 66.46 + 13.04; 66.58
+ 13.46. Nguyen Dinh Toan's study showed that the average age was
65.19 + 15.02 years, mean age male was 61.39 + 12.12 years, mean
female age was 61 + 12.57 and the highest incidence was in the age
group 51-70. Also in Hue, a study by Nguyen Duc Hoang found that the
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age of stroke patients was 62.35 + 13.02 years, men accounted for
60.19%, women accounted for 39, 81%.

Some studies had similar results to our study: Foerch C studied on
275 patients with cerebral infarction (mean age 69 + 13 years) and
women (46%). Sridharan Sapna E found that the median age of cerebral
infarction was 67 years. Weimar C. studied on 1307 patients with acute
cerebral infarction showed that, average age was 68.2 + 12.5 years,
women accounted for 43.5%

4.2. MEAN PLASMA CONCENTRATION AND DIAGNOSTIC
VALUE OF vWF, VCAM-1, MCP-1, D-Dimer BIOMARKER
COMBINATION

4.2.1. Mean plasma cocentration of VWF, VCAM-1, MCP-1, D-Dimer
Biomarker

Table 3.2 For this table the mean plasma concentrations of VWF,
VCAM-1, MCP-1, D-Dimer of case group and control group were: For
VWF: case 176.03 + 18.11 Mu/ml, control 48,98 + 19.04 Mu/ml. For
VCAM-1 case: 53.87 + 3.35 ng/ml, control: 43.64 + 4.36 ng/ml. For
MCP-1 case: 357.47 + 111.07 pg/ml, control: 190.88 + 51.66 pg/ml. For
D-Dimer case: 1016.72 + 524.06 ng/ml, control: 329.40 + 90.17 ng/ml.

All of them showed that the mean plasma concentration of four
biomarkers was significantly higher than those of the control group p
<0.001. This also showed a high diagnostic value of these biomarkers
for acute cerebral infarction. This result was consistent with many other
studies:

- With the VWF, the authors at the Leeds University in England
studied on 208 cases of cerebral infarction, compared with 184 healthy
subjects. The VWF concentration was 186 mu/ml for case group and
126 mu/ml for the control group p <0.001. VWF elevation was also
identified as a risk factor for primary cerebral infarction and was
associated with increased risk of death. Tamara N. Bongers, Moniek
PM, studied on 124 patients with primary ischemic stroke and 125
control subjects, the VWF concentration of patient was higher than
control group. High risk factors for stroke with OR 3.2 and 95% ClI
ranged from 1.4 to 7.5. Increased plasma vWF levels were also
identified that it were associated with stroke risk of the general
population.

- With VCAM-1, plasma concentration also elevated with stroke
patients. A recent study by Michat Wicinski, Abu-Sitta Al-Drawi on 85
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cerebral hemorrhage patients and 45 controls. The mean plasma
concentration was 349.28 ng/ml.

- With MCP-1: The results of our study was also consistent with
some other studies. Z. Hermanova studied on 40 patients with cerebral
infarction and 40 controls, median concentration of MCP-1 was 384
pg/ml and control group was 126 pg/ml. Male plasma concentrations
were 417 pg/ml, control was 253 pg/ml p> 0.05. And 244 pg/ml for
male and 234 pg/ml for female p> 0.05. Plasma concentrations of MCP-
1 was also significantly lower than concentration of cerebro-spinal
fluid. The study of Hjalmarsson C on 23 patients, including 14 acute
cerebral infarctions and 9 controls. MCP-1 cerebro-spinal fluid
concentration of case group was 757.3 + 49.2 pg/ml, control group was
747 , 8 £ 54.7 pg/ml, no difference between the case group and the
control group. This was also explained because the cerebro-spinal fluid
was the first receptor for MCP-1.

- With D-Dimer, the result showed: case mean concentration was
1016.72 £+ 524.06 ng/ml, control was 329.40 + 90.17 ng/ml. Another
foreign studies on cerebral ifarction also showed: The plasma D-Dimer
concentration of case group was higher than control group. Wen-Jie Zi
and Jie Shuai studied on 240 cerebral infarctional patients and 100
control. The plasma D-Dimer concentration of case group was 0.88
mg/l and 0.31 mg/l of control p < 0.001. Increased D-Dimer level was
also associated with a higher risk of stroke. Marianne C. Van Schie,
reported a stroke risk would increase if D-Dimer concentration
increased. 1.12 [95% CI, 1.01- 1.25] for stroke and 1.13 [95% CI, 0.99
to 1.29] with ischemic stroke.

In Vietnam, there were some studies on D-Dimer levels in patients
with acute cerebral infarction, although there were no unified
parameter. A study on 56 acute cerebral infarctions of Mai Nhat Quang,
Phan Kim Cuc and Huynh Thi Cam Nhung of An Giang Hospital,
showed: an average D-Dimer concentration of case was 1.29 + 1.15
ug/ml and control was 1.36 = 1.155 ug/ml for male was 1,23 + 1,155
ug/ml and fore female was 1.36 + 1.185 pg/ml. The difference was not
statistically significant between sex with p = 0.66.

4.2.2. Diagnostic value of vWF, VCAM-1, MCP-1, D-Dimer
Biomarker cocentration
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For the purpose of determining the diagnostic value of the
combination of VWF, VCAM-1, MCP-1, D-Dimer in acute cerebral
infarction, we based on four criteria; the mean plasma concentration of
case group and control group, the value of the cutoff point, the
proportion of patients over cutoff point, the proportion of cerebral
infarction who had plasma concentrations increased over mean plasma
concentration of control group and sensitivity, specificity of boimarker
combination.
4.2.2.1. Cutoff point and proportion of case group with VWF, VCAM-1,
MCP-1, D-Dimer plasma concentrations increased over cutoff point and
over the mean concentration of cotrol group.

- Based on the cutoff point: The results from Table 3.4 showed
that: With VWF, the cutoff point of diagnosic was 169 mu/ml, ACU:
0.960, sensitivity: 94% and specificity: 90%. And the same, with
VCAM-1, cutoff of diagnosis was > 49.6 ng/ml, ACU: 0.983,
sensitivity: 98%, specificity: 97.50%. With MCP-1, cutoff point of
diagnosis was > 247.62 pg/ml, ACU: 0.925, sensitivity: 84% and
specificity: 97.50%. With D-Dimer, cutoff point of diagnosis was > 425
ng/ml, ACU: 0.984, sensitivity: 96%, specificity: 92.50%. This finding
suggested that, based on the cutoff point of diagnostic, these four
biomarkers have a high value of the diagnosis for acute cerebral
infarction because of their high sensitivity, specificity, and had an ACU
over 0.9. Our research has showed that the diagnostic value of vWF and
D-Dimer with ACU is higher than that of some foreign studies. Shi D,
Xia T, Feng H, Cheng Q studied on cerebral infarction showed that the
diagnostic value of vVWF with the area under the ROC curve was 0.900,
D-Dimer was 0.795 and the OR variance of VWF and D-Dimer were
16.727 and 2.324, p <0.05. This study also showed that VWF and D-
Dimer had good diagnostic value for cerebral infarction and vVWF had
better diagnostic value than D-Dimer.

- Based on the proportion of cerebral infarction with plasma
concentrations over the cutoff point:

Table 3.3 showed that the proportion of patients with cerebral
infarction which had plasma concentrations over cutoff point was: With
VWEF at the cutoff point > 169 Mu/ml, 94% of the patients were over the
cut off point. With VCAM-1, 98% of patients had an increasing over
cutoff point > 49.60 ng/ml. There were 84% of patients over the cut
point> 247.62 pg/ml of MCP-1 and 96% of patients over cutoff point >
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425 ng/ml of D-Dimer. Thus, based on the diagnostic cutoff point of the
four biomarkers, the proportion of patients which increased over cutoff
point were very high. 94% for vWF, 98% for VCAM-1, 84% of MCP-1
and 96% of D-Dimer.

- Based on the prevalence of case group who had vVWF, VCAM-1,
MCP-1, D-Dimer plasma concentrations was higher than the mean
concentration of cotrol group.

Table 3.4 shows that: For VWF, 98% of case group increased over
the mean concentration of cotrol group (148.98 + 19.04 Mu/ml). The
same for VCAM-1 had 98%, for MCP-1 had 98% (> 247.62 pg/ml) and
for D-Dimer had (> 425 ng/ml). Thus, additional evidence to determine
the diagnostic value of this biomarker combination of is very high
proportion from 98% to 100% of case group, who had plasma
concentrations was higher than mean concentration of control group.
4.2.2.2. Sensitivity, specificity of boimarker combination of VWF,
VCAM-1, MCP-1, D-Dimer for diagnosis in acute cerebral infarction

In this study, we analyzed two types of combinations: a
combination of 3 biomarkers and a combination of 4 biomarkers. Table
3.5 showed the sensitivity and specificity of each combination.

- With the combination of 3 biomarker, the combination of VCAM-
1, MCP-1, D-Dimer was a sensitivity (95.23%) and specificity (91 ,
27%) was higher than of all 3 biomarker combination..

- And when combined into 4 biomarker combination, the
combination of: VWF, VCAM-1, MCP-1, D-Dimer, had the highest
value of diagnosis. Se 95,38%; Sp 91.52%; PPV 93% and PVN
94.37%.

This result was very high and valuable to help diagnose. This also
confirmed the important role of a combination to diagnose. There were
many abroad study, which also showed a high sensitivity and
specificity, such as the combination of four biomarker of our study.
Lynch studied on 26 biomarkers in 44 patients with cerebral infarction.
Studies showed that: S1003, vWF, MMP-9, VCAM-1 combinations
accurately diagnosed cerebral infarction with 90% of sensitivity and
90% of specificity. The authors also studied the combination of five
biomarker: S1003, vWF, MMP9, BNGF and MCP-1, which showed
that the cerebral infarction was diagnosed accurately with a sensitivity
of 92% and a specificity of 93%. Raynold, in a cohort study on 223
cerebral infarction using the combination: S100®, BNGF, vWF, MMP-
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9 and MCP-1, studied on 223 case group and 214 control group,
showed this association for early diagnostic results of infarction within
12 hours after onset with 91% of sensitivity and 97% of specificity.
Another study, Laskowitz's D-Dimer, CRP, BNP, MMP-9 and S100p,
was performed in patients with cerebral infarction within 6 hours of
onset of symptoms. The results showed that the sensitivity and
specificity of the diagnosis were 81% and 70%, respectively. And a
combination of 4: MMP-9, S1003, VCAM-1, VWF, studied on 222
patients, giving a sensitivity of 90% and a specificity of 90%.
4.3. PREDICTION OF CEREBRAL INFARCTION

In this study, we used the NIHSS and the plasma concentration of
the VWF, VCAM-1, D-Dimer biomarker combination. Screened to
estimate prognosis in 2 times:

- Clinical severe level at hospital admission.

- Clinical severe progression after 48 hours of follow-up.
4.3.1. Prediction of clinical severe level at hospital admission
4.3.1.1. The plasma concentration of vVWF, VCAM-1, MCP-1 and D-
Dimer of clinical severe level at hospital admission according to NIHSS

Table 3.6 showed that the mean plasma concentration of VWF,
VCAM-1, MCP-1 and D-Dimer of clinical severe group at hospital
admission (NIHSS>14) were significantly higher mild group (NIHSS <
14). The difference was statistically significant with p <0.001 to p
<0.05. This result was also the same of some foreign studies. For D-
Dimer, a study on 59 young patients with acute cerebral infarction,
including 29 mild cases (NIHSS 0-6), 23 healthy patients (NIHSS 7-15)
and 7 patients with severity (NIHSS> 15). The D-Dimer concentration
in the mild group was 444.4 ng/L, healthy group was 812.2 ug/L and
the heavy group was 722.0 ug/L. Differences in mean plasma D-dimer
concentrations were significant for p <0.05. Tamara N, Bongers, studied
on 124 patients with cerebral infarction and 125 controls , showed that
concentration of vWF was hight and cerebral infarctional risk were
highest in the top of quartile patients with OR =3.2,95% ClI , 1.4 - 7.5.
4.3.1.2. Combination of VWF, VCAM-1, MCP-1, D-Dimer in the
assessment of clinical severe level at hospital admission

Results from table 3.7 according to cutoff point showed that: The
plasma concentration of VWF, VCAM-1, MCP-1, D-Dimer were high
value of sensitivity and specificity. When combined into a combination
of four biomarkers: vVWF VCAM-1, MCP-1, D-Dimer, this combination
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had a prognostic value for clinical severe level at hospital admission.
Sensitivity :70,33%, specificit: 81,65%, positive predictive value:
76,19%, negative predictive value: 67,93%, with OR = 0,97, p> 0,05.
This result was high. The predicted clinical severity of this combination
was similar to the predicted results of some biomarkers. Nguyen Dinh
Toan also assessed the possibility of prediction of severe clinical level
at hospital admission of patients with cerebral infarction with PAI-1 and
TNF alpha. Results showed that PAI-1 concentration was higher than
TNF alpha and the combination of these two biomarkers had a
sensitivity of 36.25%, a specificity of 98.75%, a positive predictive
value of 96.67% , the negative predictive value was 60.77% and OR
was 44.92. Many studies of cerebral infarction using D-Dimer
combination had also good results for early diagnosis and prediction of
acute cerebral infarction. One of them was the study by Daniel T.
Laskowitz, a study on 1146 patients, who had neurological symptoms
suspected of stroke. The study was conducted at 17 different centers,
and the results showed that a combination of four biomarkers: D-Dimer,
S100B, maxtrix metalloprotinase 9 and BNP. There was a high
sensitivity and high speciality value of the early prognosis of acute
cerebral infarction..

4.3.1.3. The aquation of multi-variate regression of clinical severe level
at hospital admission.

To determine the multi-variate regression of clinical severe level at
hospital admission, we conducted a analysis of factors related to severe
clinic according to NIHSS. Result showed that factors related to clinical
severe level were: Glasgow score at hospital admission, plasma
concentration of MCP-1 and D-Dimer which were statistically
significant and potentially significant for predictors of clinical severe
level. From these results we performed mono-variable analysis (Table
3.8) and multi-variate analysis (Table 3.9). Results: MCP-1, D-Dimer
concentration and Glasgow score were the most affected factors of
clinical severe level with r = 0.6625 (MCP-1) p<0.001; r = 0.5150 (D-
Dimer) p<0.001; and r = -0.3113 (Glasgow) p<0.05. Based on these
results, we had established a clinical significant degree of hospital
admission and from selection the normal value of D-Dimer, MCP-1 and
Glasgow, we had the following equation :

Clinical severe level = [- 0.11654 + 0.0024 x MCP-1 + 0.0003 x D-
Dimer - 0.0566 x Glasgow score at hospital admission] x 100
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- Apply: Selection of diagnostic cutoff point (between severe clinic
and mild clinic) MCP-1: 369.18 pg/ml; D-Dimer: 761 ng/ml and
Glasgow score = 13 points (Glasgow >13: normal group)

- Results: Clinical severe level = 0.2131 and for simplicity we
rounded the number and multiplied by 100. So the result of aquation
would be:

Clinical severe level = 20. And the equation would be:

Clinical severe level = [- 0,1654 + 0,0024 x MCP-1 + 0,0003 x D-
Dimer - 0,0566 x Glasgow point at hospital admissionx 100.

- Threshold: Normal prediction: < 20. Severe prediction: >20

Our clinical severe prediction estimate also included the Glasgow
score at hospital admission, as did some authors. Nguyen Dinh Toan,
PAI-1 and TNF alpha, identified the multi-variate regression of clinical
severe level at hospital admission: Clinical severe level = 13,581 x
Glasgow score + 0.049 x TNF alpha - 0.177 x Barthel point.

4.3.2. The clinical severe progression after 48 hours of follow-up
according to NIHSS
4.3.2.1. The plasma concentrations of vVWF, VCAM-1, MCP-1 and D-
Dimer of clinical severe progressive group after 48 hours of follow-up,
according to NIHSS

Analysis of two groups of clinical severe progressive and non-
severe progressive group. Result from table 3.10, the mean plasma
concentrations of severe group were significantly higher than non-
severe group. Some international studies had evaluated the
concentration of biomarkers in

patients with cerebral infarction belong time, from the first 1 to 6
hours, after 12 hours, after 24 hours, after 48 hours. and even after
weeks, months. All results showed that the concentration of biomarkers
increased in patients with severe clinical presentation and was the basis
for prognosis in patients with acute cerebral infarction. The study by
Mark A. Reynolds, Howard J. Kirchick, Jeffrey R on 274 patients,
included 82 patients with cerebral infarction, 38 patients with cerebral
hemorrhage, 51 with transient ischemic attack patients, compared with
214 healthy subjects. Using the combination of S1003, BNGF, vWF,
MMP-9 and MCP-1. Results after time: After 3 hours (sensitivity:
87.5%, specificity: 93%), after 6 hours (sensitivity: 91.7%, specificity:
93%), after 9 hours (sensitivity: 93,3%; specificity: 93%), after 12 hours
(sensitivity: 89.3%; specificity: 93%), after 24 hours (sensitivity:
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86.6%; specificity: 93%) and after 48 hours (sensitivity: 86.2%;
specificity: 93%). The results of this study determined the diagnostic
value of cerebral infarction and good prognosis for 0 to 6 hours with a
sensitivity of 98.1% and a specificity of 93.1%, for a duration of 0 to 9
hours. 93% sensitivity and 93% specificity over a 12-hour period with
86% sensitivity and 93% specificity; over a period of 0 to 48 hours with
a sensitivity of 86.2% and a specificity of 93%. Study by Lynch J.R,
Robert Blessing on 65 patients with acute cerebral infarction, using
combination of S1008, MMP-9, vVWF, VCAM-1. Results belong time:
After 0 - 6 hours, VCAM-1 had a concentration of 59 Mu/ml (90%
sensitivity; 90% specificity; OR = 4,104; p <0.001), VWF: 1462 ng/ml
(90% sensitivity; 90% specificity; OR = 3.581, p <0.001). After 6 to 12
hours, VCAM-1 had a concentration of 66 Mu/ml (90% sensitivity;
90% specificity; OR = 2.423, p <0.001), vVWF 1621 ng/ml (sensitivity:
90%; specificity: 90%, OR = 3.180, p <0.001). After 24 hours of
follow-up resulted good diagnostic and progressive predictive values
with a sensitivity of 90% and a specificity of 90%.

4.3.2.2. Combination of VWF, VCAM-1, MCP-1, D-Dimer in severe
clinical progression after 48 hours of follow-up

Table 3.11 showed that vWF, VCAM-1, MCP-1 and D-Dimer had
high sensitivity and specificity values. When combined into a
combination of 4 biomarkers, the combination had a very high
prognostic value after 48 hours of follow-up of acute cerebral
infarction, 75% of sensitivity, 75% of specificity, the predicted value
was 68.45%, the negative predictive value was 80.56%. The clinical
outcome of our combination of four biomarkers was similar to that of
some combinations. Shi D, Xia T, Feng H, Cheng Q studied three
biomarkers vVWFs, D-Dimer and fibrinogen/fibrin degradation product
(FDP) on 94 patients with acute cerebral infarction. The area under
curve ROC had a high diagnostic value. ROC of vWF was 9,000, of D-
Dimer was 0.750 and of FDP was 0.465. The odds of VWF was 16,727,
of D-Dimer was 2,324 with p<0.05.

Rodriguez-Yanez, Castillo J, investigating studied the role of
inflammatory biomarkers, showed that these substances played a useful
role in monition and management of acute cerebral infarction and in
both prognosis and prevention of new stroke. VCAM-1 was associated
with the presence of early neuronal injury and infarct volume. MCP-1
activity played an important role in the development of a cerebral
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infarction that could translate into new cerebral hemorrhage. Rosane
Brondani, Carlos R.M. Rieder studied on 34 patients with cerebral
infarction, evaluated VCAM-1 and endothelin-1 concentrations. The
authors evaluated 3 times at hospital admission, after 7 days and 3
months, showed that the first day was 772 + 241 ng/ml, after 7 days was
865 £ 299 ng/ml and was 9241292 ng/ml after 3 months. With
increasing of VCAM-1 concentration belong time and increased after 3
months, it was valuable value for severe clinical progression of follow-
up.

4.3.2.3. The equation of severe clinical progression after 48 hours of
follow-up.

Our study showed that the factors, related of severe clinical
progression after 48 hours of follow-up, were: Glasgow score at
hospital admission, vWF, MCP-1 and D-dimer plasma concentrations
and they were significantly different, which had the potential to
predicate severe clinical progression after 48 hours in patients with
acute cerebral infarction. To determine the multi-variate regression
aquation of severe clinical progression after 48 hours of follow-up, we
also performed a mono-variate regression analysis of the factors related
to the clinical severity (Table 3.12) and performed a multi-variate
regression (Table 3.13). The Glasgow score, plasma concentration of
MCP-1 and D-dimer had prognostic values of severe clinical
progression after 48 hours of follow-up. From these results we
established a clinical severe progressive equation after 48 hours of
follow-up.

Clinical severe progression = [2,2190 + 0,0002 x D-Dimer +
0,0001 x MCP-1 - 0,1271 x Glasgow score at hospital admission]

- Application: Select a diagnostic point (between severe and mild)
D-Dimer: 974 ng/ml. MCP-1: 368.46 pg/ml. Choose Glasgow score =
13 points (Glasgow > 13: normal group)

- The result: Clinical severe progression = 0.7983 and for
simplicity we rounded up and multiplied by 100. So the result would be:
Clinical severe progression = 80.

Threshold: Normal prediction: < 80. Severe prediction: >80

The results of multi-variate regression aquation of clinical severe
progression after 48 hours of follow-up was presence of three
components, the Glasgow score and two biomarkers: MCP-1 and D-
Dimer. Our regression aquation also had Glasgow score at hospital
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admission, as did some authors. The study of Nguyen Dinh Toan with 2
PAI-1 and TNF alpha, the authors identified a multi-variate regression
analysis of clinical significant after 48 hours of follow-up also had a
Glasgow score. Clinical severe progression = - 21,915 - 0,677 x
Glasgow score + 2,194 x Volume of injury + 0.009 x TNF alpha +
0.013 x PAI-1.
4.4, CORRELATION BETWEEN PLASMA COCENTRATION
OF VWF, VCAM-1, MCP-1, D-Dimer BIOMARKER AND NIHSS,
GLASGOW SCORE
4.4.1. Correlation between plasma VWF concentration and NIHSS
and Glasgow score at hospital admission

In our study, Table 3.14 showed that plasma VWF concentration
had significantly positive correlation with NIHSS, equation y =
170.2897 + 0.3601x. There was also a negative correlation between
plasma VWF concentration and Glasgow score, equation: y = 197,0077
- 2,0526x. This result showed that when VWF plasma concentration
increased so incresing NIHSS and decreasing Glasgow scores. that
meaned the clinical status of the patient was severier. However, this
correlation is poor. Some of foreign studies also showed a correlation
between VWF and NIHSS. Shi D, Xia T, Feng H, Cheng Q studied on
94 cerebral infarctions. The mean vVWF, D-dimer plasma concentrations
were positively correlation with NIHSS r = 0.625 and 0.582, P<0.001.
4.4.2. Correlation between plasma VCAM-1 concentrations and
NIHSS and Glasgow score at hospital admission

For the VCAM-1 level, the results of our study in Table 3.15
showed a favorable correlation between plasma VCAM-1
concentrations and NIHSS. The result of the correlation equation: y =
53.0856 + 0.0494x. And there is no correlation between plasma
VCAM-1 concentrations and Glasgow score.
4.4.3. Correlation between plasma MCP-1 concentrations and NIHSS
and Glasgow scores at hospital admission

For plasma concentrations of MCP-1, Table 3.16 showed that there
was a relatively positive correlation between plasma MCP-1
concentrations and NIHSS. The regression equation: y = 232.5349 +
7.8377 x,r=0.61.

There was also a moderate correlation between plasma MCP-1
concentration and Glasgow score. The regression equation: y =
647.2378 - 28.3532x%, with r = -0.47.
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Thus, MCP-1 concentration had correlation with NIHSS and
Glasgow scores, similar to the VWF concentration, which were also
positive correlation with NIHSS and negative correlation with Glasgow
score.

4.4.4. Correlation between plasma D-Dimer concentration and
NIHSS and Glasgow at hospital admission

Table 3.17 showed a positive correlation between plasma D-dimer
concentration and NIHSS. The regression equation: y = 679,1890 +
21,1751x. With r = 0.35. There was also a negative correlation between
plasma D-Dimer concentration and NIHSS. The regression equation: y
= 1542,2649 - 51,4232x. Our study were the same with some foreign
studies. The study of Wen-Jie Zi and Jie Shuai showed that the D-
Dimer has correlation with the NHISS r score of 0.179, p <0.001. Jing
Wang, MD, Ruizhuo Ning examined 1173 patients with cerebral
infarction, divided into two groups, including 572 severity and 601 mild
on D-Dimer on 30 days after onset. Results of D-Dimer concentration
correlated well with both the NIHSS and the Rankin score. D-dimer
plasma concentrations of worse prediction were 377.23 + 30.66 pug/L, p
<0.01. High plasma D-dimer levels were associated with poor
prognosis, OR = 1.73, p <0.05 after adjustment for age, gender,
hypertension, diabetes, smoking.

However, many studies also showed that the correlation between
the patient's paraclinical parameters and biomarkers was not the same
results. In the most recent, 2017, Anamarija Mrdjen, Mladen Harapin,
Andrea Tesija Kuna and Ana-Maria Simundic studied on 112 patients
after 12 hours of onset and 63 patients. A combination of resistin and
copeptine. The concentration of case group was higher than control
group, but only resistin was different (resistin 3.2 mg/L and 2.5 mg/L p
<0 05), while the copeptine was higher but not significantly different
from the control group and the high concentration of copeptine in the
Barthel group <60, p <0.05. This study showed that only the
concentration of copeptine has negative correlation with the Barthel
score r = - 0.309, p<0.05 and no correlation with the NIHSS score. In
2006, Delgado P studied of patients with cerebral hemorrhage showed
plasma S100p levels correlated well with leukemia (r = 0.3, p = 0.015)
with blood glucose (r = 0, 28, p = 0.026) but has not relation to the
Glasgow score.
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Another study in 40 patients with cerebral infarction and 60
patients with myocardiac infarction and 40 healthy controls by A.
Arakelyan, showed that plasma concentrations of MCP-1 were not
correlated with age r = 0.009, p <0.05 and was not relation with risk
factors such as: blood pressure, gender, and blood glucose. It was clear
that the results of the study on the correlations between biomarkers and
clinical and subclinical parameters in patients with cerebral infarction
were very diverse. More research is needed next to reinforce.

CONCLUSION

1. The mean plasma concentrations and the diagnostic value of
VWF, VCAM-1, MCP-1, D-Dimer biomarker combination in acute
ischemic stroke.

- Mean plasma concentration of case group was higher than control
group: case VWF 176,03 + 18,11 Mu/ml, control 148,98 £ 19,04 mu/ml.
Case VCAM-1 53.87 £ 3.35 ng/ml, control 43.64 + 4.36 ng/ml. Case
MCP-1 control 357.47 + 111.07 pg/ml, with 190.88 + 51.66 pg/ml.
Case D-Dimer 1016.72 + 524.06 ng/ml, control 329.40 + 90.17 ng/ml.
There was 98% to 100% of the case group, that increase over the mean
concentration of control group

- The cutoff point of VWF (169 Mu/ml), VCAM-1 (49.60 ng/ml),
MCP-1 (247.62 pg/ml), D-Dimer (425 ng/ml) were very good value
with the area under curve > 0.9. There was 84% to 98% of the case
group, that increase over the cutoff point.

- The vWF-1, VCAM-1, MCP-1, D-Dimer biomarker combination
had high value in the diagnosis of acute cerebral infarction with
sensitivity: 95.38%, specificity: 91.52%, 93% positive predictive value,
94.37% negative predictive value.

2. Predictors of acute cerebral infarction and some correlations.

- The VWF, VCAM-1, MCP-1, D-Dimer combination had a hight
value of prediction of acute cerebral infarction in hospital admission,
Sensitivity: 70.33% Specifically: 81.65%, the positive predicted value:
76.19%, the negative predicted value: 79.72%. Multi-variate regression
equation of predictor: Clinical severe level = [- 0,1654 + 0.0024 x
MCP-1 + 0.0003 x D-Dimer - 0.0566 x Glasgow score at hospital
admission] x 100.

Threshold: Light < 20 and severe > 20. The vWF, VCAM-1, MCP-
1 and D-Dimer had also a high value of prediction of clinical
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progression after 48 hours of follow-up with a sensitivity: 75%, a
specificity: 75%, and positive value: 68.45%, negative predictive value:
80.56%. Multi-variate regression equation: Clinical severe progression
= 12,2190 + 0.0002 x D-Dimer + 0.0001 x MCP-1 - 0.11271 x Glasgow
score at onset] x 100.

Threshold: Light < 80 and severe > §0.

- There was a positive correlation between the plasma VWF
concentration and NIHSS score, y = 170,2897 + 0,3601x, (r =0,03,
p<0,001) and negative correlation with Glasgow, y = 197,0077 - 2,0526
X., (r =-0,21, p<0,001).

- There was a positive correlation between the plasma VCAM-1
concentrations and NIHSS score, y = 53.0856 + 0.0494x, (r = 0,129,
p<0,001) and there was not with Glasgow.

- There was a strong positive correlation between the plasma MCP-
1 concentrations and NIHSS score. y = 232,5349 + 7,8377x, (r = 0.61,
p<0,001) and moderated negative correlation between the plasma MCP-
1 concentrations with Glasgow score, y = 647.2378 - 28.3532x, (r = -
0.47, p<0,001).

- There was a moderated positive correlation between the plasma
D-Dimer concentration and NIHSS score, y = 679,1890 + 21,1751x, (r
= 0.35, p<0,001) and a negative correlation between the plasma D-
Dimer concentration and Glasgow, y = 1542,2649 - 51,4232x, (r = -
0,18, p<0,001).

SUGGESTIONS

Based on the above findings, we propose the following:

1. In clinical practice, combination of four vWF, VCAM-1, MCP-
1, D-Dimer biomarkers, should be used to refered for diagnose and
prediction of acute cerebral infarction specially in the first hours.

2. More researches is needed with larger sample sizes, longer
duration to further clarify these results.
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