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PAT VAN PE

1. Tinh cép thiét ciia dé tai

Tai bién mach mau ndo 14 nguyén nhan tir vong dimg hang thur 3,
tan phe dung hang thir 1. O bénh nhan tai bién mach mau nao van dé
tim kiém cac yéu td tién luong, phan tang nguy co 1a rit quan trong.
Tién lugng chinh xac gitp cho cac bac si dua ra quyét dinh lién quan
dén chién luoc diéu tri cho bénh nhan tai bién mach mau ndo & giai
doan cép.

Vasopressin mot chét chi diém sinh hoc dugc phong thich tir ving
dudi ddi va dy trir ¢ thiy sau tuyén yén. Vasopressin dugc tiét ra khi c6
cac kich thich nhu ha huyét ap, thiéu oxy, tang ap luc thim thdu mau,
dot quy ndo cip,.... Vasopressin trong huyét tuong khong bén vimg, d&
phén hity trong tuan hoan va nira doi sinh hoc ngan nén viée dinh lugng
kho thuc hién. Copeptin 1a phan doan cudi C cua tién chat arglmne
vasopressin (proAVP) va duoc phong thich cing vasopressin
trong sudt qua trinh chuyén hoa cua tién chit. Copeptin c6 tinh 6n
dinh hon va dé dang do dugc trong huyét thanh va huyét twong 1a
chét dai dién de danh gia nong do Vasopressm Copeptln la minh
ching cho su ton tai twong dwong, tham gia truc tiép vao qué trinh
bénh 1y dot quy do6 1a vasopressin. O bénh nhan dot quy nong do
copeptin ting sém trong huyét thanh va mirc d¢ ting tuong quan
thuén voi tinh trang nang né cta bénh nén co gia tri cao trong tién
luong bénh. That vdy, nhiéu nghién ctru di cho thdy ndng do
copeptin tang mdt cach co ¥ nghia, trong quan v6i mirc két qua hoi
phuc kém va tir vong & bénh nhan nhdi mau nao, xut huyét ndo.

Tai Viét Nam, chua c6 nghién ciru nao vé copeptin trén bénh nhan
tai blen mach mau ndo. Vi vdy, chung t6i tién hanh d& tai “Nghién
ciru néng dp copeptin huyét thanh trong tién lwong bénh nhén tai
bién mach mdu nio giai doan cap”.

2. Muc tiéu nghién ctru

2.1. Xéac dinh néng do copeptin huyét thanh ¢ bénh nhan tai
bién mach mau ndo giai doan cép, theo thé nhdi méau ndo va xuét
huyét ndo.

2.2. Danh gia gia tri tién luong cua copeptin va moi tuong quan
v6i thang diém NIHSS, thang diém Glasgow, thé tich ton thuong
ndo, hs-CRP, fibrinogen, glucose mau, HbAlc, bach cau.



3. Y nghia khoa hoc va thye tién
3.1. Y nghia khoa hoc

3.1.1. Copeptin la chét dai dién cho vasopressin, minh chtng cho
su ton tai tuong duong duoc tiét ra khi c6 ton thwong nhdi méau nio,
xuat huyét ndo. Copeptin dong vai tro 1a chat chi diém sinh hoc trong
hd tro chan doan khi két hgp véi chan doan hinh anh, gitp theo ddi
va tién lugng bénh nhan nhdi méu ndo, xuét huyét ndo. Vi vay, viéc
dinh luong ndng do copeptin c6 y nghia khoa hoc cao gop phan tién
lwong bénh nhan tét hon.

3.1.2. Trong giai doan cdp ctia nhdi mau ndo, xuat huyét nio &
nhitng noi phuong tién chan doan hinh anh chwa dwoc day du, hodc
khi chan doan hinh anh chua rd thi dinh lugng copeptin co thé xét
nghlem nhiéu lan s& giup theo doi va tién luong bénh.

32,7 nghia thuc tién

3.2.1. Pé tai co dong gop cho thuc tién vi copeptin 1a chat chi
diém sinh hoc c6 thé 1am s6m, xét nghiém nhiéu 1an gop phan trong
theo ddi va tién lugng bénh nhan tai bién mach méau nio.

3.2.2. Nong do copeptin ting gop phan trong tién lwong dién tién
tai bién mach mau nio giai doan cap.

3.2.3. Nong d6 copeptin c6 tuong quan véi cac yéu to can l1am
sang nhu thé tich ton thwong ndo, glucose mau, hs-CRP,.. va twong
quan voi mirc do ning trén 1am sang thong qua cac thang diém
Glasgow, thang diém dot quy ciia Vién Strc Khée Qudc gia Hoa Ky
(NIHSS).

4. Pong gop ciia luan an

La luan 4n dau tién tai Viét Nam nghién ctru vé& copeptin & bénh
nhan tai bién mach mau ndo giai doan cép.

Xét nghiém copeptin trong giai doan cip gop phan hd tro chin
doan, theo doi, tién lugng bénh gitp cho viéc lén ké hoach diéu tri,
cham soc bénh nhan tai bién mach mau ndo duoc tdt hon.

- CAu triic ciia luiin an: Gom 136 trang: Dat van dé 4 trang, tong
quan tai lidu 32 trang, d6i tugng va phuong phap nghién ctru 26 trang,
két qua nghién ctru 36 trang, ban luan 35 trang, két luan 2 trang, kién
nghi 1 trang. Luén 4n c6 45 bang, 26 biéu dd, 2 so dd, 7 hinh, 147 tai
liéu tham khao: 31 tai liéu tiéng Viét, 116 tai lidu tiéng Anh.



) Chuong 1
TONG QUAN TAI LIEU

1.1. SINH LY BENH TAI BIEN MACH MAU NAO
1.1.1. Nhéi m4u nio

Hai co ché co ban tham gia vao qua trinh NMN 1a co ché nghén
mach va co ché huyét dong hoc.
1.1.2. Xuit huyét nio

C6 hai thuyét chinh vé& co ché bénh sinh cta xuat huyét ndo:
Thuyét v& tai phong dong mach vi thé ciia Charcot va Bouchard va
thuyét xuyén mach cua Rouchoux.
1.2. CAC YEU TO TIEN LUQNG
1.2.1. Yéu t6 tién lwong trong nhdi mau nio

Mirc d6 nghiém trong cua ton thuong than kinh, tudi, thé tich
viing nhdi mau, vi tri nhdi mau, co ché ciia dot quy, su két hop cac
bénh khac ¢ bénh nhan truge dot quy, bién chimg dot quy
1.2.2. Yéu t6 tién luong trong xuit huyet nio

Tién lugng phu thude vao cac yéu to: tubi > 65 tudi, thang diém
Glasgow thap, 16i loan than kinh thuc vat nang, than nhiét cao > 38°C,
liét van dong lan xudng chi dudi, kich thude 6 xuat huyét 16n, cdu tric
duong gitra 1éch hon 1em, chiay mau vao ndo that trén phim chup cit 16p
vi tinh 1an dau 1a nhimg yéu t6 duoc xem 1a tién doén tir vong cao.
1.2.3. Chét chi diém sinh hgc trong tién hrong tai bién mach mau nio

Céc chét chi diém sinh hoc dd duoc nghién ciru nhiéu trong dot quy
nhu: MMP-9 (Matrix metalloproteinase-9), fibronectin té bao, protein
S100B, NSE, Protein phan ung C, PAI-1 va TNFa ,..Hién nay nhiéu
nghién ciru cho thiy copeptin c6 gia tri tién doan cho két cuc va tir
vong & b¢nh nhan dot quy, cp.
1.3. COPEPTIN CHAT CHI PIEM SINH HQC TRONG TAI
BIEN MACH MAU NAO
1.3.1. Gi6i thiéu vé copeptin

Copeptin la mot mot peptide cé 39 acid amin duoc glycosyl hoa
v6i doan 161 giau leucine. Trong luong phan tor cua nd la 4021
daltons. Copeptin, phan cubi C cia cioa “so-tién” vasopressin
(preprovasopressin), duoc tiét cing véi AVP tir ving dudi doi khi co kich
thich tiét AVP. Copeptin dugc phong thich vao tuan hoan méau cling voi
AVP véi ty 1é ngang bang nhau va copeptin bén viing hon AVP.



1.3.2. Chirc nang sinh ly cia AVP/copeptin

AVP tac dung tai té bao théng qua ba thu thé 1a: thy thé Vla dugc
tim thdy & co tron mach mau va lién quan dén tac dung co gidn mach
va diéu hoa huyét ap. Thu thé V1b con goi 1a thu thé AV3R ¢6 & cac
té bao dic biét ¢ thuy trudc tuyén yén, noi chung kich thich tiét
ACTH thong qua su kich hoat ciia hormon giai phong hormon
huéng thuong than (CRH). Thy thé V2 c6 ¢ than c6 vai tro trong
hép thu nuéc cho thdy AVP mot hormone quan trong trong cin
bang néi moi. Thu thé Vla va V1b tim thiy trong nio.

Copeptin/AVP la nhitng peptid than kinh ndi tiét doi voi stress

Niam 2008, Katan, M. va cs di bao cdo mdi tuong quan thudn ¢ y
nghia giita copeptin huyét twong va murc do stress c4 nhén.

Copeptin la chdt dai dién cho AVP

AVP, copeptin duoc phong thich tir mot tién chat 16n voi ty 16
1:1. Copeptin bén vitng hon AVP. Nhiéu nghién ctru di chung
minh c6 moi tuong quan chit gitta copeptin va AVP. Copeptin 1a
chat chi diém dai dién cho phong thich AVP.

1.3.3. Co ché sinh 1y bénh cuaa copeptin trong dot quy,

Dot quy thiéu mau nio cap kém véi ton thuong néo cp, tang
stress oxy hoa, cac bién ¢ chuyén hoa dan dén chét té bao than
kinh. Dot quy thiéu mau ndo cp kich hoat chudi phan tng trong
hé than kinh trung wong va truc Dudi ddi — Tuyén yén — Thuong
than din dén ting luong vasopressin/copeptin.

Vasopressin va diéu hoa mach

Cac thu thé vasopressin dugc phén b6 rong khép trong nio, chung
hién dién ¢ té bao than kinh va té bao hinh sao nhimg vi tri nay goiy
vasopressin tham gia diéu hoa suc dé khang mach mau trong tuin
hoan ndo va can bang ndi moi trong nio.

Vasopressin va cin bang nuéc/ dién gii

Mot vai nghién ctru da chimg minh ring vasopressin tham gia vao
diéu hoa sinh 1y cta cin bang nudc/ ion trong nio.

Dua vao dit liéu anh hudng kich thich cua vasopressin 1én qué trinh
van chuyén nuéc qua hang rao méau ndo nhiéu nghién ctru da tién hanh dé
tim ra wrc ché qua trinh tdng hop vasopressin cai thién phu ndo sau dot quy,
xuat huyét khoang dudi nhén hodc chin thwong ndo. Vai trd ciia
vasopressin trong bénh 1y ndo sau thiéu méau nio duoc chirng minh boi cac
biéu hién ting MRNA dbi v6i vasopressin va nong do AVP trong huyét



twong tang 1én sau thiéu mau ndo thyc nghiém. Va nong do copeptin tang
Ién cting dugc bao cao ¢ bénh nhan dot quy. Nhiéu nghién ctu chi ra ring
str dung AVP lam trAm trong thém chung phtl ndio & bénh nhén thiéu méau
ndo cAp va sy trim trong nay co thé giam bt boi chét (e ché sy phong
thich AVP. Hon nifa té bao ndo giam phu di duoc quan sat sau khi cho
chét d6i khang thu thé Vla. Vay vasopressin 1a mot trong nhing yéu to
tham gia vao qué trinh phu t& bao sau dot quy .

Nhu vay, AVP/copeptin ting trong dot quy la do phan Ung stress
thong qua truc Dudi ddi - Tuyén yén - Thuong than. AVP/copeptin
ting thong qua thy thé V1 giy ton thuong phi té bao hinh sao, ton
thuong hang rao mau nédo lam phu nao.

1.4. CAC NGHIEN CUU VE COPEPTIN O BENH NHAN TAI
BIEN MACH MAU NAO

Alemam A. L. va cs (2016) nghién cru trén bénh nhan NMN cho
thay co mdi twong quan cao c¢6 ¥ nghia théng ké giita gia tri trung binh
ctia ndng do copeptin va mic d6 nang cia NMN (p<0,001), kich thudc
6 nhdi mau (p<0,001). Két cuc thuan loi cia NMN 1a & diém cit
copeptin < 21,5 ng/mL. két ludn ndng d6 copeptin huyét thanh c6 thé
gitp tién lugng mirc do nang cia NMN va két cuc chie niang. Dong,
X. va cs (2013) nhén théy c6 mbi tuong quan thuén chat che gitra
nong do copeptin huyet tuong voi diém NIHSS (r =0,733, p< 0,01).
Nong do copeptin 13 yéu td tién doan doc lap voi tr vong trong 1
tuan [OR = 1,013 (95% ClI: 1,003-1,023); p = 0,009]. Zhang, X. va
cs (2012) ndng dd copeptin huyét twong trung binh & bénh nhan
XHN cao hon so v6i nhom ching (24,3 + 12,4 pmol/L so v6i 5,4 +
1,6 pmol/L; p < 0,001). Nong do copeptin huyét tuong ting 1a mot
yéu t6 tién doan doc 1ap két cuc bét loi, tir vong trong 1 nim va suy
giam chirc nang than kinh sém sau XHN. Dong, X. Q. va cs (2011)
nong do copeptin tuong quan thudn voi thé tich 6 xuat huyet (r=
0,552, p < 0,000). Nong d6 copeptin ting cao lién quan dén tir vong
trong 1 tuém Nong do copeptin 1a yéu té tién doan doc lap tir vong
trong 1 tuan (OR = 1,013, 95% CI, 1,003-1, 023; p<0,001).

O Viét Nam chua c6 nghién ciru ndo vé copeptin & bénh nhan
tai bién mach mau nio.



) . Chuong2 . .
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Déi tuong nghién ctru tir 18 tudi trd 1én dugc chia thanh 2 nhom:
nhom bénh va nhom chung
2.2.1. Nhém bénh

GOm 92 trudng hop tai bién mach mau ndo giai doan cép (48
truong hop nhdi mau ndo va 44 truong hop xuat huyét ndo) nhap vién
tai Khoa N§i Tim mach, Khoa Hdi stc tich cuc Bénh vién Truong
Pai hoc Y Dugc Hué tir thang 9 nam 2015 dén thang 12 nam 2017.
Pong y tham gia nghién ctru va théa min cac tiéu chi loai trir:
TBMMN qua giai doan cip, xuit huyét khoang dudi nhén, chin
thuong so ndo, bénh than kinh ¢6 trudc (Parkinson, Huntington, roi
loan co giat), bénh tu mién c6 hoic khéng dung liéu phap trc ché
mién dich, suy thin man, xo gan, bénh ph01 man, phy nir mang thai,
dang sur dung thudc chdng két tap tiéu cau hodc thudc chong dong,
thudc corticosteroids, hoi ching ting tiét ADH bat thuong, suy tim
man, bénh tim thiéu méu cuc b¢, ddi théo nhat.

2.1.2. Nhém chirng

GOm 64 ngudi chig tuong dong vé tudi, gidi so véi nhoém bénh,
dén kham kiém tra sttc khoe tai Bénh vién truong Pai hoc Y Duogc
Hué. Khong méc cic bénh nam trong tiéu chi loai trir néu trén va
ddng y tham gia nghién ciru.

2.2. PHUONG PHAP NGHIEN CUU

Cit ngang md ta, c6 so sanh ddi chiéu v6i nhom chimg.

Ap dung cong thirc uéc tinh ¢ mau cho mdt chi s6 trung binh
tinh ra n > 47 bénh nhan NMN va n > 41 bénh nhan XHN. Chung toi
chon nhém bénh 92 bénh nhan (n = 48 bénh nhan NMN, 44 bénh
nhan XHN) va nhém chiing 64 truong hop.

2.2.3. Kham lam sang

Bénh nhén tai bién mach mau ndo duoc tién hanh kham
nghién ciru qua hai thoi diém. Khi bénh nhan vao vién danh gia thang
diém Glasgow, thang diém NIHSS, xét nghiém nong do copeptin,
glucose mau, hs-CRP, fibrinogen, bach cdu mau. Bay ngdy sau vao
vién danh gia thang diém Glasgow, thang diém NIHSS, xét nghiém
ndng do copeptin



Panh gia mic d6 ning dot quy qua thang diém dot quy cua Vién
sic khoe Qudc gia Hoa Ky (National Institutes of Health Stroke
Scale — NIHSS), chia thanh hai nhom: nhe va vira (< 15 diém), nang
va rt nang (> 15 diém).

2.2.4. Panh gia thé tich ton thuong nio qua chup nio cit 16p vi tinh

Bénh nhan dugc chup trén may SOMATOM Scope do hang
Siemens ctia Puc va két qua duge doc boi cic bac sy khoa Chan
doan hinh anh Bénh vién Truong Pai hoc Y Dugc Hué.

2.2.5. Xét nghiém cong thirc mau, hs-CRP, fibrinogen tai Khoa
Xét Nghiém Huyét hoc, Pon vi Xét nghi€ém Trung tdm Bénh vién
Truong Pai hoc Y Duogc Hué.

2.2.6. Xét nghiém sinh héa: Thuc hién tai Khoa Sinh héa, Pon vi
Xét nghiém Trung tdm Bénh vién Truong Dai hoc Y Duoc Hué.
2.2.7. Pinh lrgng copeptin huyét thanh véi b kit thir Enzyme
Immunoassay Kit cua Phonenix Pharmaceuticals (Hoa Ky) bang
phuong phap k¥ thuat mién dich enzym (Enzyme Immunoassay) tai
B6 mon Sinh 1y bénh Mién dich Truong Dai hoc Y Duge Hué.

2.3. PHUONG PHAP XU LY SO LIEU

Tét ca céc dit lidu duoc dua vao mdy vi tinh, x{r Iy trén phan mém
thong ké SPSS (Statistical Package for Social Science) 4n ban 20.0.
2.4.PAO PUC TRONG NGHIEN CUU

Nghién ctru duge thong qua Hoi dong Khoa hoc va Hoi dong Y
dtc ctia Truong Pai hoc Y Dugc Hué, Bénh vién Truong Pai hoc Y
Dugc Hué. Bénh nhan va/hodc gia dinh dugc giai thich ddy da va
ddng y tham gia nghién ctru, cam két hop tac trong sudt qué trinh
nghién ctru. Bénh nhan c6 thé rit ra khoi nghién ctru v6i bat ky 1y do
nao. Thong tin ca nhan cia cac dbi twong nghién ctru duoc dam bao
bi mat hoan toan, chi c6 ngudi nghién ciru méi c6 thé tiép can.



Chuwong 3

KET QUA NGHIEN CUU

3.1. PAC PIEM CUA POI TUQNG NGHIEN CUU
3.1.1. bac diém cia nhém nhoi mau nio
Bdng 3.1. Ddc diém ciia nhom nhoi mdu ndo so voi nhom chirng

Ciic véu t6 Nhoi mau nio | Nhém chirng
y (n = 48) (n = 64) P
Nam (n,%) 25 (52,1%) 34 (53,1%) | >0,05
Nir (n,%) 23 (47,9%) 30 (46,9%) | >0,05
Tudi TB chung (nim) (i + SD) 68,96 + 10,03 66,02 £ 5,68 | >0,05
Tudi TB & Nam (nam) (i + SD) 68,68 £ 9,37 66,32 +5,17 | >0,05
Tudi TB & Nit (ndm) (i + SD) 69,26 + 10,91 65,67 +6,27 |>0,05
Co su tuong Cjéng vé tudi, gisi giﬁa nl,lc')m NMN va nhom chung.
3.1.2. Dic diém cia nhém xuat huyét nio
Bdng 3.2. Ddc diem ciia nhom xudt huyét ndo so voi nhom chirng
Y S Xuét huyét nio | Nhém chirng
Cic yeu to (n = 44) (n = 64) p
Nam (n,%) 24 (54,5%) 34 (53,1%) | >0,05
Nir (n,%) _ 20 (45,5%) 30 (46,9%) | >0,05
Tudi TB chung (nim) (X + SD) 65,61 £ 13,82 66,02 £ 5,68 | >0,05
Tudi TB ¢ Nam (ndm) (X+SD) | 68+11.43 | 66,32+5,17 | >0,05
3 62,75+ 16,08 | 65,67+6,27 | >0,05

Tudi TB ¢ Nit (ndm) (X + SD)

Co sy tuong dong v€ tudi, gidi gitta nhom XHN va nhom chimg.
3.2. NONG DQ COPEPTIN HUYET THANH O POI TUQNG

NGHIEN CUU

Bing 3.3. Nong dj copeptin huyét thanh ¢ nhém bénh
so vdi nhom chirng

Copeptin vao vién Nhoi mau nao| Xuit huyét ndo| Nhom chirng
(pmol/L) : (n=48) (n=44) (n=64)
1 2) (©)
Trung binh=SD | 11,21+532 | 9,69+ 6,46 4,5+272
Trung vi 11,1 8 3,17
(t& phan vi) (7,32 -14,73)| (3,87 -13,92) (2,6 —6,54)
(1) va (3) <0,001; (2) va (3) < 0,001;
P (1) va (2) > 0,05




Nong do copeptin huyét thanh ctia nhém bénh cao hon nhém
ching c¢6 y nghia thong ké. Nong do copeptin huyét thanh khong
khéc biét gitta hai nhém NMN va XHN.

Bing 3.4. Nong dé copeptin huyét thanh vao vién so véi
bdy ngay sau vao vién

Nhém bénh | Nhéi mau nido | Xuat huyét nio
Copeptin (pmol/L) (n=48) (n=44)
Vao vién 11,21 £5,32 9,69 + 6,46
Trung binh = SD Bay‘nga'}i sau 9.26 +5.19 6,62+ 5.12
vao vién
. Vao vién 111 8
Trung vi j (7,32 -14,73) (3,87 -13,92)
(t phan vi) Bay ngay sau 9,85 3,68
vao vién (4,68-12,38) (2,98 — 8,38)
p < 0,001 < 0,001

Nong do copeptin huyét thanh & bénh nhan NMN va XHN
vao vién cao hon bay ngiy sau vao vién co y nghia thong ke.
Bing 3.5. Nong dp copeptin huyét thanh theo giGi
& nhém nhoi mdu néo so véi nhém chirng

Copeptin vao Nhdi mau nio Nhom chirng

vién theo gi6i _ - _ -
(pmol/L) Nam (n=25) | Nit (n = 23) |[Nam (n= 34)| Nir (n = 30)

€5) (3] (©) (4)
Trung binh = SD | 10,71 +5,14 | 11,74+ 5,58 | 4,40+2,18 | 459 +£2,27

Trung vi 10,5 13,2 3,07 3,33
(tr phan vi) (6,76 — 14,65) (7,36 — 16,71)| (2,57 — 6,6) |(2,63 — 6,65)

p (1) va (3) <0,001; (2) va (4) < 0,001,

(1) va (2) > 0,05; (3) va (4) > 0,05

Nong do copeptin huyét thanh cua nam va nt & nhom NMN
cao hon nhém ching cé y nghia thong ké. Nong d6 copeptin huyét
thanh & nam va nit trong nhém NMN va nhém ching khéng c6 su

khac biét.




Bing 3.6. Nong dp copeptin huyét thanh theo gici
¢ nhom xuat huyét ndo so voi nhom chirng

Copeptin vao Xuét huyét nio Nhém chirng

Vi‘fz‘;rg‘:l‘/’gé’i Nam (n = 24)| Nit (n = 20) |Nam (n= 34)| Ni (n = 30)

@)) 2) (©) (4)
Trung binh £ SD| 10,39+ 6,84 | 8,85 +£6,04 | 440+2,18 | 4,59+2,27

Trung vi 8,39 7,14 3,07 3,33
(t& phan vi) (44-17,74)| (3,6 —13,88) | (2,57 —6,6) | (2,63 —6,65)

(1) va (3) <0,001; (2) va (4) <0,01;
P (1) va (2) > 0,05; (3) va (4) > 0,05

Nong do copeptin huyét thanh cua nam va nir 6 nhom XHN cao
hon nhém ching c6 y nghia thong ké. Nong d0 copeptin huyét
thanh & nam va nir trong nhém XHN va nhéom ching khong co su

khéc biét.

3.3. GIA TRI TIEN LUQNG CUA COPEPTIN O BENH NHAN
TAI BIEN MACH MAU NAO GIAI POAN CAP VA MOI
TUONG QUAN GIUA COPEPTIN VOI THE TiCH TON
THUONG NAO, THANG DPIEM NIHSS, THANG DIEM
GLASGOW, hs-CRP, FIBRINOGEN, GLUCOSE MAU, HbAlc,

BACH CAU

3.3.1. Nong dd copeptin huyét thanh véi mirc d9 ning 1am sang

qua thang diém NIHSS

Bing 3.7. Lién quan néng dp copeptin vio vign véi mirc dp ning
ldm sang bdy ngay sau vdao vi¢n ¢ bénh nhén tai bién mdu néio

Nhéi mau nio Xuat huyét nio

bay ngay sau vao vién bay ngay sau vao vién

NIHSS NIHSS NIHSS NIHSS
Copeptin vao <15 diém > 15 diém <15 diém > 15 diém
vién (pmol/L) (n=37) (n=11) (n=36) (n=8)
Trung binh+=SD | 9,51 +446 | 1692+3,86 | 7,61 4,46 19,02 + 5,94

Trung vi 9,7 15,34 6,10 20,27
(t& phan vi) (5,95 -13,00) (13,80 — 21,50)| (3,69 — 11,35) (15,30 —23,17)
p < 0,001 < 0,001
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Nong do copeptin vao vién ¢ nhitng bénh nhan ¢ 1dm sang ning
bay ngay sau vao vién cao hon nhiing bénh nhan nhe c6 y nghia
thong ké & ca hai nhom NMN va XHN.

3.3.2. Nong dd copeptin huyét thanh trong tién lwong mirc dd
ning ¢ bénh nhan tai bién mach mau nio.

Bing 3.8. Piém cit gid tri nong dp copeptin tién lugng mirc do ndng
trén lam sang ¢ bénh nhin nhéi mdu néo theo thang diém NIHSS

Dién 95% ClI biém | Se | Sp p

Thong SO tich Cf’it (%) (%)
Copeptin vao vién -
(pmol/L) 0,78 | 062-095 | 13,25 | 818 | 757 [<0,01

Copeptin bay ngay sau | 76 | 63.002 | 8 |909 514 <001
vao vién (pmol/L)

Diém cit nong do copeptin tién lwong mirc d6 niang & bénh nhan
NMN: diém cit copeptin vao vién > 13,25 pmol/L, Se = 81,8% va Sp
75,7% va diém cét copeptin bay ngdy sau vao vién > 8 pmol/L,
Se =90,9% va Sp = 51,4%.

Bing 3.9. Piém cit gid tri nong dp copeptin tién lwong mirc dp ning
trén lim sing ¢ bénh nhén xudt huyét ndo theo thang diém NIHSS

Dién | 95% Cl | Piém | Se | Sp P

Thong s tich cit | (%) | (%)

Copeptin vao vién 0,83 | 0,70-0,97 | 13,91 | 66,7 | 90,6 | < 0,001
(pmol/L)

Copeptin bayngay | 575 | 059_003 | 872 | 625|861 | <005

sau vao vién (pmol/L)
Piém cat nong do copeptin ti€n lugng mic d6 nang & bénh nhan

XHN: diém cit copeptin vao vién > 13,91 pmol/L, Se = 66,7% va Sp
=90,6% va diém cit copeptin bay ngay sau vao vién > 8,72 pmol/L,
Se = 62,5% va Sp = 86,1%.
3.3.3. Gia tri tién lwong cia copeptin voi mire dd ning ¢ bénh
nhén tai bién mach mau nio giai doan cip
3.3.3.1. Gia tri tién lwong ciia copeptin vao vién voi mirc dp ndng
lam sang vio vién theo thang diém NIHSS & bénh nhén tai bién
mach madu nédo
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Bing 3.10. Phén tich hoi qui da bién cdc yéu té lién quan dén mire dp

ndng lim sang vao vign theo thang diém NIHSS

0 bénh nhdn nhoi mdu nao

Bién so B | Saiso chuin P
Copeptin vao vién (pmol/L) 0,442 0,112 < 0,001
Thé tich ton thuong ndo (cm3) 0,031 0,03 > 0,05
H?mg $0 5,176

Nong do copeptin vao vién l1a yéu t6 doc lap c6 ¥ nghia dy doan
muc do nang trén 1am sang (theo thang diém NIHSS) ltc vao vién &

bénh nhan NMN.

Bing 3.11. Phén tich hoi qui da bién cdc yéu té lién quan dén mirc dp

ndng lim sang vio vign theo thang diém NIHSS

¢ bénh nhén xudt huyét ndo

Bién s B Sai s0 chuin p
Copeptin vao vién (pmol/L) | 0,515 0,181 <0,01
Thé tich t6n thuong ndo (cm®) | 0,094 0,068 > 0,05
Hing sb 4,064

Nong d copeptin vao vién 1a yéu t6 doc 1ap c6 y nghia du doan
mirc d0 nang trén 1am sang (theo thang diém NIHSS) luc vao vién &

nhoém XHN.

3.3.3.2. Gia tri tién lwong ciia copeptin vao vién voi mirc dp nang
lam sang bdy ngay sau vao vién theo thang diem NIHSS ¢ bénh

nhdn tai bien mach mdu néo

Bdng 3.12. Phén tich hoi qui logistic da bién cdc yéu té anh hwéng

mirc dj nang lam sang bdy ngay sau vao vién

0 bénh nhdn nhoi mdu ndo

Bién s0 OR 95% (CI) p
Copeptin vao vién (pmol/L) 1,493 1,093 — 2,040 <0,05
Thé tich ton thuong ndo (cm®) | 1,058 0,996 — 1,125 > 0,05
Bach cau (x 10%/L) 1,253 0,654 — 2,399 > 0,05

banh gia thong k& mé hinh: Gi4 tri tién lugng niang du doan ding 89,6%
Kiém dinh Hosmer va Lemeshow véi y° = 1,401, df = 8, p > 0,05

Copeptin vao vién 1a yéu t6 tién doan doc 1ap voi mure d6 ndng
trén lam sang bay ngay sau vao vién ¢ bénh nhan nhéi méu nao
véi OR = 1,493 (95% CI: 1,093 — 2,040), p < 0,05.
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Bing 3.13. Phén tich hoi qui logistic da bién cdc yéu té anh huwéng
mirc dp ndng ldm sang bdy ngay sau vao vién
¢ bénh nhdn xuat huyet ndo

Bién s OR 95% (CI) p
Copeptin vao vién (pmol/L) 1,419 1,048 - 1,921 <0,05
Thé tich ton thuorng ndo (cm°) 1,013 0,94 —1,091 > 0,05

Danh gia thong ké mo hinh: Gi4 trj tién luong ndng du doan dung 89,6%
Kiém dinh Hosmer va Lemeshow v6i y° = 1,401, df = 8, p > 0,05

Copeptin vao vién 1 yéu t6 tién doan doc lap voi dién tién ning
trén 1am sang bay ngdy sau vao vién & bénh nhan xuat huyét ndo véi
OR =1,419 (95% CI: 1,048 — 1,921, p < 0,05).

3.3.4. Twong quan giira copeptin v6i thé tich tén thwong nio,
thang diém NIHSS, thang diém Glasgow, hs-CRP, Fibrinogen,
glucose mau, HbAlc, bach ciu
3.3.4.1. Twong quan giita néng dj copeptin huyét thanh vao vién
Véi cdc yéu to tién lwong & bénh nhan nhéi mdu nao
Bing 3.14. Twong quan giita néng dp copeptin vao vién véi cic
thong so lim sang va cdn lam sang ¢ bénh nhin nhoi mdu nio

Copeptin vao vién

(pmol/L) ) Phuong trinh

Hésor p twong quan

Cic yéu tb tuyén tinh

Thé tich t6n thuong ndo (cm®) 0,301 | <0,05 | y=1,132x+1,316

Thang diém Glasgow vao vién -0,649 | <0,001 | y=-0,185x + 15,572

Thang diém NIHSS vao vién 0,550 | <0,001 y =0,477x + 5,217

Glucose mau (mmol/L) 0,467 <0,01 y =0,191x + 4,432

hs-CRP (mg/L) 0,467 | <0,01 y =1,839x - 8,151

Fibrinogen (g/L) 0,287 | <0,05 y =0,067x + 2,858

Bach cau (x 10%/L) 0,463 | <0,01 | y=0,233x+5,887

Nong do copeptin huyet thanh vao vién ¢ bénh nhan NMN tuong
quan thuan véi thé tich ton _thuong ndo, diém NIHSS, glucose mau,
hs-CRP, fibrinogen, bach ciu va tuong quan nghich véi thang diém

Glasgow.
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3.3.4.2. Twong quan giita nong dé copeptin huyet thanh vao vién
véi cdc yéu to tién lwong khic ¢ bénh nhan xudt huyét ndo
Bing 3.15. Twong quan giira néng dj copeptin vao vién vdi cdc
thong sé lim sang va cdn lim sang 6 bénh nhin xudt huyét nio

Copeptin vao vién

(pmol/L) . Phwong trinh
Cic yéu tb Hésor p twong quan
tuyén tinh

Thé tich tdn thuvong ndo (cm®) | 0,749 | <0,001 | y=2x-4,635

Thang diém Glasgow vao vién | -0,712 | <0,001

y =-0,217x + 15,53

Thang diém NIHSS vio vién 0,666 | <0,001

y = 0,702 + 3,63

Glucose méu (mmol/L) 0,367 <0,05

y =0,061x + 5,485

HbALc (%) 0,375 | <0,05

y =0,031x + 5,429

Nong d copeptin huyét thanh vao vién & bénh nhan XHN tuong
quan thuan gitra v6i thé tich tén thuong ndo, diém NIHSS, glucose
mau, va tuong quan nghich vdi thang diém Glasgow.
3.3.4.3. Twong quan giita néng dp copeptin huyét thanh béy ngay sau
vio vign véi thang diém NIHSS, Glasgow bdy ngay sau vao vi¢n

Bing 3.16. Méi twong quan giira nong dj copeptin
bdy ngay sau vao vi¢n véi thang diém NIHSS,
thang diém Glasgow bdy ngay sau vio vién

Copeptin bay ngay
sau vao vién He sb Phwong trinh
) (pmol/L) T p twong quan
Thang diém NIHSS, tuyén tinh
Glasgow bay ngay sau vao vien
Thang diém NIHSS & bénh nhan NMN | 0,416 | <0,01 | y=0,611x +5,41

Thang diém NIHSS ¢ bénh nhan XHN

0,700 | <0,001 | y =0,881x + 4,009

Thang diém Glasgow & bénh nhan NMN | - 0,501

<0,001 y =-0,192x + 15,379

Thang diém Glasgow ¢ bénh nhan XHN | - 0,689

<0,001 y = -0,266x + 15,65]]

C6 mbi twong quan thuan giita ndng d6 copeptin huyét thanh bay
ngdy sau vao vién voi thang diém NIHSS ¢ bénh nhan NMN, XHN.
Nong do copeptm huyet thanh bay ngay sau vao vién tuong quan
nghich v6i thang diém Glasgow & bénh nhan NMN, XHN.
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Chuong 4
BAN LUAN

4.1. PAC PIEM CUA POI TUQNG NGHIEN CUU
4.1.1. Tudi va giéi gitra hai nhém bénh va chirng

Trong nghién ctru ndy nhoém bénh nhan NMN c6 do tudi trung
binh 68,96 + 10,03 tudi (nam chiém 52,1%, nir chiém 47,9%). O
nhém bénh XHN c6 do tudi trung binh 65,61 + 13,82 (nit chiém
45,5%, nam chiém 54,5%), c6 su tuong déng vé tudi gidi gitta nhom
NMN va XHN v6i nhom chirng (p>0,05) (bang 3.1, bang 3.2). Wei,
Z.J. va cs (2014) nghién ctru 271 bénh nhan XHN c6 trung vi cta tudi
14 69 (IQR: 59 — 81) trong d6 nit chiém 46,9%.

4.2. NONG PQ COPEPTIN HUYET THANH O POI TUQNG
NGHIEN CUU

Bang 3.3 cho thay trung vi ndng d6 copeptin huyét thanh vio vién
¢ nhom NMN [11,1 pmol/L (IQR; 7,32 — 14,73)], XHN [8 pmol/L
(IQR; 3,87 — 13,92)] déu cao hon nhém chimg [3,17 pmol/L (IQR;
2,6 — 6,54)] c6 y nghia théng ké. Tuy nhién, nong dd copeptin khong
c6 su khac biét gitta nhom NMN va XHN.

Zhang, J. L. va cs (2013) ghi nhan ndng do copeptin & bénh nhan
NMN 12,4 pmol/L (IQR: 6,4 — 22,8) cao hon nhom ching 3,9
pmoI/L (IQR: 3 6 — 9,5), p < 0,0001. Zhang, X. va cs (2012) nhan
thiy két qua ndng do copeptin huyét thanh & bénh nhan XHN 24,3 +
12,4 pmol/L (gidi han, 8,8 —54,8 pmol/L) cao hon so v4i nhoém chimg
54 £ 1,6 pmol/L (gi6i han, 3,3—8,3 pmol/L); p < 0,001. Aksu, F.
va cs (2016) nong do copeptin & bénh nhan NMN 1a 5,49 ng/dL
(IQR: 4,73-6,96), XHN 1a 4,5 ng/dL (IQR: 3,04-9,77), déu cao hon
nhom chimg véi ndng do copeptin 1a 2 ng/dL (IQR: 1,57-2.5) ¢6 ¥
nghia thong ké (p<0,001). Tuy nhién cic tic gia chua ghi nhan sy
khéc nhau nong d¢ copeptin giita cac nhom. Sarfo, F. S. va cs (2018)
thi ndng d6 copeptin cia bénh nhin NMN 26,3 + 7,4 pmol/L va ¢ bénh
nhan XHN 20,7 + 6,8 pmol/L déu cao hon nhom chung 6,6 + 10,7
pmol/L ¢é ¥ nghia thong ké (p < 0,0001). Va céc tic gia cling nhan thay
ndng d6 copeptin gitta nthom NMN va XHN khac biét khong c6 ¥ nghia
théng ké (p = 0,08).
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Trong nghién ctru nay ndng d6 copeptin bay ngdy sau vao vién
déu cao hon lic vao vién c6 ¥ nghia thong ké (bang 3.4).

Dong, X. Q. va cs (2011) nhan thiy ndng d6 copeptin ting cao
trong 24 gio dau sau d6 giam dan & ngay thir bay nhung ludn cao
hon nhom chimg. Zeng, X. va cs (2016) phan tich nong do
copeptin trén 185 bénh nhan NMN cép. Nong dd copeptin dat
dinh & ngay dau (so voi ngay thi 2 dén tha 5, p < 0,001) va giam
dan dén binh nguyén & ngay thir 3 dén thir 5.

Chung t6i nhan thiy nong do copeptin khong co su khac biét giita
hai giéi & nhom NMN, XHN, nhom chimg. Nong do copeptin theo
gidi & nhém NMN, XHN cao hon nhém ching c6 ¥ nghia thong ké
(bang 3.5, bang 3.6).

Wei, Z. J. va cs (2014) nghién ctru 271 bénh nhan XHN nhan thay
ndng do copeptin ¢ hai giéi khong co su khac biét (p = 0,563) [134].
Morgenthaler, N. G. va cs (2007) trung vi ndong do copeptin nhom
ching 13 4,1 pmol/L (IQR: 1 — 13,8). Nong dd copeptin trong nhom
ching khong khac nhau gitra hai giéi va khong c6 lién hé véi tudi.
4.3. GIA TRI TIEN LUQNG CUA COPEPTIN O BENH NHAN
TAI BIEN MACH MAU NAO GIAI POAN CAP
4.3.1. Nong @9 copeptin huyét thanh trong tién lwong mirc dd
ning & bénh nhin tal bién mach mau nio

Theo bang 3.8 nong dd copeptin tién lugng mirc d6 nang bénh
nhian NMN. Diém cit copeptln vao vién > 13,25 pmol/L (Se =
81,8%, Sp 75,7%) va diém cit copeptin bay ngay sau vio vién > 8
pmol/L (Se = 90,9%, Sp = 51,4%).

Zhang, J. L. va cs cho rang dién tich dudi duong cong cua
copeptin [AUC = 0,75 (95% CI; 0,70 — 0,80)] c6 kha nang phan biét
mic dong nang cua bénh NMN cao hon protein phan ung C,
fibrinogen. Theo tac gia John, K. va cs (2017) nghién ctu ¢ bénh
nhan NMN cap ghi nhan gia tri diém cat copeptin 8,3 ng/mL c6 do
nhay 77,8%, d0 dac hiéu 78,6%, dién tich dudi duong cong 0,843
trong tién doan két cuc kem.

Theo bang 3.9 nong dd copeptin tién lugng mirc d6 nang cua bénh
nhan XHN. Diém cit copeptm vao vién > 13,91 pmol/L (Se = 66,7%,
Sp = 90,6%) va diém cat copeptin bay ngdy sau vao vién > 8,72
pmol/L (Se = 62,5%, Sp = 86,1%).
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Zhang, X. va cs nghién ctru 89 bénh nhan XHN cung voi 50 nguoi
ching. Cac tac gia nhan thiy diém cit gia tri copeptin > 26,3 pmol/L
thi AUC = 0,848 (95% CI; 0,756 — 0,915), do nhay 81,8% (95% CI;
59,7 — 94,7), d6 dac hiéu 73,1% (95% CI; 60,9 — 83,2) trong tién
doan suy giam chirc ning than kinh sém & bénh nhan XHN (Suy
giam chtrc nang than kinh sém dugc nhom nghién ciru xac dinh diém
NIHSS ting > 4 diém tai thoi diém 24 gio ké tir khi khoi phét triéu
chung). Dong, X. Q. va cs (2011) nghién ctru 86 bénh nhan XHN
danh gia gia tri tién doan cta copeptin v6i két cuc tir vong trong mot
tuan. Nong d6 copeptin > 577,5 pg/mL tién doan tir vong trong 1 tudn
voi d§ nhay 87,5%, d¢ dac hiéu 72,2% (AUC = 0,873; 95% Cl, 0,784
—0,935).

4.3.2. Gia tri tién lwgng cia copeptin véi mirc do nang & bénh
nhan tai bién mach mau nio giai doan cép

4.3.2.1. Gia tri tién lwong ciia copeptin vao vién véi mirc dp ndng
ldm sing vao vién theo thang diém NIHSS ¢ nhém nhoi mdu nao

Phén tich hoi qui da bién cho thiy copeptin vao vién 1a yéu té doc
1ap co ¥ nghia du doan muc d6 ning trén 14m sang theo thang diém
NIHSS ¢ bénh nhan NMN khi vao vién (bang 3.10).

Trong mdt nghién ctru thuan tap da trung tdm, cac tac gia da do
nong do copeptin trong vong 24 gio ké tir khi triéu chimg khoi phat
ctia 783 bénh nhan NMN cép. Két qua ndng do copeptin cao hon 10
lan la yéu td tién doan doc 1ap ddi véi két cuc bat loi, ti vong va cac
bién chimg. Alemam, A. I. va cs (2016) nghién ciru 55 bénh nhan
NMN cap nhap vién trong vong 24 gio khi khéi phat NMN. Céc tac
gia nhén thiy ndng do copeptin ting theo muc do ning cia NMN qua
thang diém NIHSS c6 ¥ nghia thong ké.
4.3.2.2. Gia tri tién luwong cua copeptin vao vién voi mirc dp nang
ldm sang vao vién theo thang diém NIHSS ¢ nhém xudt huyét nio

Theo bang 3.11 phan tich hoi qui da bién cho thdy copeptin vao
vién 1a yéu t6 doc 1ap c6 ¥ nghia du doan mirc do ning trén 14m sang
theo thang diém NIHSS & nhém XHN.

Nghién ctru 40 bénh nhan nhép vién trong vong 72 gio sau XHN.
Zweifel, C. va cs nhan thiy copeptin ¢ nhitng bénh nhan tir vong
trong 30 ngay cao hon nhitng bénh nhan con séng. Dién tich dudi
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duong cong tién lwong tir vong cia copeptin la 0,88 (95% CI:
0,75 - 1,00).

4.3.2.3. Gia tr§ tién lwgng ciia copeptin vao vién voi murc dp ndng
lam sang néng bdy ngay sau vao vi¢n ¢ nhém nhoi mdu nio

Theo bang 3.7 nong do copeptin vao vién & nhitng bénh nhan
NMN cé lam sang nidng bay ngdy sau vao vién cao hon nhiing bénh
nhan nhe c6 y nghia thong ké. Copeptin vao vién 1a yéu t6 tién doan
doc 1ap voi mic d0 nang trén 1am sang ¢ bénh nhan nhdi mau ndo
bay ngay sau vao vién voi OR = 1,493 (95% CI: 1,093 — 2,040), p
< 0,05 (bang 3.12).

Xu, Q. va ¢s (2017) tién hanh mot phan tich gdp tir 6 nghién ctru
tong s6 1976 bénh nhan NMN cap. Nhitng bénh nhan c6 két cuc kém
va tir vong thi c6 ndong d6 copeptin cao tai thoi diém nhap vién (p <
0,0001). Bénh nhan c6 ndng do copeptin cao thi tir vong do moi
nguyén nhan ting (OR = 4,16; 95% CI: 2,77 — 6,25) va két cuc chirc
ning kém (OR = 2,56; 95% ClI: 1,97 — 3,32). Jiao, L. va cs tién hanh
phan tich trén 1773 bénh nhan NMN cip két qua copeptin 1a yéu to
tién doan doc lap voi két cuc chirc nang kém sau NMN cép (OR =
2,52; 95% CI: 1,84 — 3,19). Phan tich 5 nghién ctru voi 1704 bénh
nhan NMN két qua cho thiy copeptin 14 yéu té tién doan doc lap tir
vong (OR = 2,70; 95% ClI: 1,87 — 3,53).
4.3.2.4. Gia tri tién luwong cua copeptin vao vién voi mirc dp ning
ldm sing ndng bdy ngay sau vao vién 6 nhém xudt huyét nio

Theo bang 3.7 ndng d6 copeptin vao vién ¢ nhitng bénh nhan
XHN c¢6 1am sang nang bay ngay sau vao vién cao hon nhfmg
bénh nhan nhe cé y nghla thong ké. Copeptin vao vién 1a yéu tb
tién doan doc 1ap v6i dién tién ning trén 1am sang & bénh nhéan
XHN bay ngay sau vao vién vdi OR = 1,419 (95% CI: 1,048 —
1,921, p <0,05) (bang 3.13).

Dong, X. Q. va cs (2011) nghién ciru 86 bénh nhan XHN két luan
copeptin 14 yéu t6 tién doan tr vong trong 1 tudn v6i OR = 1,013
(95% ClI: 1,003-1,023; p = 0,009). Nong d6 copeptin & nhom bénh tir
vong cao hon nhom bénh nhan con séng cé ¥ nghia théng ké [741,6
ng/mL (IQR: 622,1 — 899,2) so voi 382,9 ng/mL (IQR: 323,1 —
613,5), p < 0,0001]. Jiao, L. va cs (2015) phan tich trén 520 bénh
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nhan XHN cép két qua copeptin ciing 13 yéu td tién doan doc 1ap véi
két cuc chirc nang kém sau XHN (OR = 1,18; 95% CI: 1,04 — 1,32).
Mot phan tich gdp tién hanh trén 2746 bénh nhan dot quy cap. Choi,
K. S. va cs (2015) két luan nong do copeptin ting c6 lién quan dén
két cuc bat loi va tir vong sau dot quy cap (OR = 1,77; 95% CI: 1,44
—2,19 va OR = 3,90; 95% CI: 3,07 — 4,95).

4.4. TUONG QUAN GIUA COPEPTIN VOI THE TICH TON
THUONG NAO, THANG DPIEM NIHSS, THANG DIEM
GLASGOW, hs-CRP, FIBRINOGEN, GLUCOSE MAU, HbAlc,
BACH CAU

4.4.1. Twong quan giira ndng dd copeptin huyét thanh vao vién
v6i thé tich ton thwong nio

Nong d6 copeptin huyét thanh vao vién twong quan thudn voi thé
tich ton thuong ndo ¢ bénh nhan NMN (r = 0,301, p < 0,05), xuat
huyét ndo (r = 0,749, p < 0,001) (bang 3.14, bang 3.15).

Alemam, A. I. va cs (2016) két luan ndng do copeptin tuong quan
thudn v6i thé tich ton thuong NMN (p < 0,001). Zhang, J. L. va cs
(2013) thiy rang ndng do copeptin ting theo thé tich ton thwong nio.

Zweifel, C. va cs (2010) nhan thiy nong d6 copeptin twong quan
thuan véi thé tich XHN véi r = 0,32 (p < 0,05). Zhang, A. va cs
(2013) nghién ctru 120 bénh nhan XHN nhan thidy ndng do
copeptin twong quan thuan véi thé tich XHN (r = 0,61; p =
0,0001). Wei, Z. J. va cs (2014) nghién ctru 271 bénh nhan XHN.
Céc tac gia nhan thiy ndng d6 copeptin trong quan thuin véi thé tich
tén thwong ndo (r = 0,462, p < 0,001). Dong, X. Q. va cs (2011)
nghién ciru 86 bénh nhan XHN. Nong do copeptin tuong quan thuin
v6i thé tich XHN (r = 0,552; p < 0,0001).

4.4.2. Twong quan giira ndng dd copeptin huyét thanh vao vién
v6i cac thong sé khac & nhém nhdi mau nio

O bénh nhan NMN c6 mdi tuong quan thuan gitra nong do
copeptin huyet thanh vao vién v6i diém NIHSS va twong quan nghich
v6i thang diém Glasgow & ca hai thoi diém vao vién va bay ngay sau
vao vién (bang 3.14, bang 3.16).

Nghién ctru 60 bénh nhan NMN John, K. va c¢s (2017) nhan thiy
mdi twong quan thuan cao giita ndong do copeptin va thang diém
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NIHSS (r = 0,61, p < 0,05). Nghién ctru 126 bénh nhan TBMMN
cép, cac tac gia nhan thidy nong do copeptin twong quan nghich véi
thang diém Glasgow (r = - 0,313, p < 0,001). Zhang, J. L. va cs
(2013) nghién ciru 245 bénh nhan NMN. Céc tac gia nhan thdy ndng
d6 copeptin twong quan thuan véi diém NIHSS (r = 0,866, p <
0,001). Nghién ctru 125 bénh nhan NMN cép Dong, X. va cs (2013)
nhan thiy c6 su twong quan thudn giita ndng do copeptin véi thang
diém NIHSS (r = 0,733, p < 0,01).

Theo bang 3.14 ndng d6 copeptin huyét thanh vao vién & bénh
nhan NMN c6 mdi giita twong quan thuin v6i glucose mau (r =
0,467, p < 0,01), hs-CRP (r = 0,467, p < 0,01), fibrinogen (r = 0,287,
p <0,05), bach cau (r = 0,463, p < 0,01).

Nghién ciru 247 bénh nhan PTD tip 2 bi NMN cép lan dau.
Wang, C. B. va cs co két qua ndng d6 copeptin twong quan thuan véi
dudng huyét déi (p =0 003) HbAlc (p <0,001) va BMI (p = 0,001).
4.4.3. Twong quan giira ndng do copeptln huyét thanh vao vién
v6i cac thong sé khac 6 nhém xuét huyét nio

Nong do copeptin huyét thanh twong quan thuan véi diém NIHSS,
tuong quan nghich véi thang diém Glasgow & bénh nhan XHN khi
vao vién va bay ngay sau vao vién (bang 3.15, bang 3.16).

Aksu, F. va cs nghién ctu 126 bénh nhan TBMMN. Cac tac gia
nhan thay ndng do copeptin twong quan thuan voi thang diém NIHSS
(r = 0,365, p = 0,009). Dong, X. Q. va cs (2011) nghién ctru ¢ bénh
nhan XHN cip. Céc tac gia ghi nhin ndng d6 copeptin tuong quan
nghich véi thang diém Glasgow (r = - 0,557; p < 0,0001). Zhang, A.
va cs (2013) nhan thdy ndng d6 copeptin & bénh nhan XHN tuwong
quan nghich véi thang diém Glasgow (r = - 0,79, p = 0,0001).
Zweifel, C. va cs (2010) nong d6 copeptin & bénh nhan XHN twong
quan nghich véi thang diém Glasgow (r = - 0,35, p < 0,05). Wei, Z.
J. va ¢s (2014) nghién ctru 271 bénh nhan XHN. Cac tac gia nhan
thdy ndng do copeptin twong quan nghich véi thang diém
Glasgow (r = - 0,346, p < 0,001).

Ngoai ra ching t6i con ghi nhin c6 mdi tuong quan thuan giira
ndng do copeptin & bénh nhan XHN vdi glucose mau (r = 0,367; p <
0,05) (bang 3.15).
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Nghién ctru 40 bénh nhan XHN nhap vién trong vong 72 gio sau
triéu chimg khoi phat cac tic gia ghi nhan ndng do copeptin twong
quan thudn voéi glucose mau (r = 0,53, p = 0,0008). Nghién ctru 86
bénh nhan XHN va nhom chung 30 nguoi, Dong, X. Q. va cs nhan
thiy nong do copeptin turong quan thuan vai glucose méau (r = 0,257,
p =0,017).

21



KET LUAN

Qua nghién ctru 48 bénh nhan nhdi méau ndo, 44 bénh nhan xuét
huyét nao va 64 trudng hop chirng tai Bénh vién Truong Pai hoc Y
Dugc Hué tir thang 9 nam 2015 dén thang 12 nim 2017, ching t6i rit
ra mot s két luan nhu sau:

1. Nong dd copeptin huyét thanh & bénh nhan tai bién mach
mau nio

- Trung vi ndng do copeptin huyét thanh ¢ nhom bénh: nhdi méu nio
vao vién 1a 11,1 pmol/L (IQR: 7,32 — 14,73), xuat huyét ndo 1a 8 pmol/L
(IQR: 3,87 — 13,92) déu cao hon so v6i nhém chimg 13 3,17 pmol/L (IQR:
2,6-6,54), p<0,001.

- Trung vi nong do copeptin huyét thanh vao vién cao hon bay ngay
sau vao vién: & nhom nhdi mau ndo [11,1 pmol/L (IQR: 7,32 — 14,73) so
voi 9,85 pmol/L (IQR: 4,68-12,38), p < 0,001], xuét huyét ndo [8
pmol/L (IQR: 3,87 — 13,92) so véi 3,68 pmol/L (IQR: 2,98 — 8,38), p <
0,001].

- Trung vi néng do copeptin huyét thanh vao vién gitra nam va nit
khéng khac biét: & nhom nhdi mau ndo [10,5 pmol/L (IQR: 6,76 —
14,65) so véi 13,2 pmol/L (IQR: 7,36 — 16,71), p > 0,05], xuat huyét
ndo [8,39 pmol/L (IQR: 4,4 — 17,74) so vai 7,14 pmol/L (IQR: 3,6 —
13,88), p > 0,05].

~-Trung vi néng d¢ copeptin huyét thanh khi vao vién theo giéi & nhom
nhdi méu ndo cao hon nhém chimg: nam [10,5 pmol/L (IQR: 6,76 —
14,65) so voi 3,07 pmol/L (IQR: 2,57 — 6,6), p< 0,001] va nir [13,2
pmol/L (IQR: 7,36 — 16,71) so v&i 3,33 pmol/L (IQR: 2,63 — 6,65), p
<0,001].

- Trung vi ndng d6 copeptin huyét thanh khi vao vién theo gidi
& nhoém xudt huyét ndo cao hon nhom ching: Nam [8,39 pmol/L
(IQR: 4,4 — 17,74) so voi 3,07 pmol/L (IQR: 2,57 — 6,6), p<
0,001] va nit [7,14 pmol/L (IQR: 3,6 — 13,88) so vdi 3,33 pmol/L
(IQR: 2,63 - 6,65), p < 0,01].

2. Panh gia gia tri tién hrgng ciia copeptin va mdi twong quan véi
thang diém NIHSS, thang diém Glasgow, thé tich t6n thuong
nao, hs-CRP, fibrinogen, glucose mau, HbAlc, bach cau.

- Gi4 tri tién luong ning nhdi mau ndo: ngiy vao vién véi diém
ct copeptin 1a 13,25 pmol/L (d6 nhay 81,8% va do dic hiéu 75,7%,
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AUC = 0,78), bay ngay sau vao vién véi diém cét copeptin 1a 8
pmol/L (d6 nhay 90,9% va d¢ dac hiéu 51,4%, AUC = 0,78).

- Néng do copeptin vao vién 1a yéu t6 doc 18p c6 y nghia du doan mirc
d6 nang & bénh nhan nhdi mau néo khi vao vién (B = 0,442, p <0,001).

- Nong do copeptin vao vién 1a yéu t tién doan doc 1ap voi mirc do
ning & bénh nhan nhdi mau nido bay ngiy sau vao vién [OR = 1,493
(95% KTC: 1,093 — 2,040), p < 0,05].

- Gi4 trj tién lwong ning xuat huyét ndo: ngy vao vién véi diém
cit copeptin 1a 13,91 pmol/L (do nhay 66,7% va do dac hiéu 90,6%,
AUC = 0,83), bay ngay sau vao vién v6i diém cét copeptin 1a 8,72
pmol/L (d6 nhay 62,5% va d6 dac hiéu 86,1%, AUC =0,75).

- N6ng do copeptin vao vién 1a yéu tb doc 1ap ¢ ¥ nghia du doan mirc
d6 nang & bénh nhan xuat huyét nio khi vao vién (= 0,515, p<0,01).

- Nong dd copeptin vao vién 1a yéu t tién doan doc lap voi mirc
d6 nang & bénh nhan xuét huyét nio bay ngiy sau vao vién [OR =
1,419 (95% KTC: 1,048 —1,921), p < 0,05].

- Tuong quan ndng do copeptin huyét thanh & bénh nhan nhoi
méu ndo khi vao vién: twong quan thuan véi thé tich t6n thuong nio
(r = 0,301; p < 0,05), diém NIHSS (r = 0,550; p < 0,001), glucose
mau (r = 0,467, p < 0,01), hs-CRP (r = 0,467; p < 0,01), fibrinogen
(r = 0,287; p < 0,05), bach cau (r = 0,463 vdi p < 0,01); twong quan
nghich véi diém Glasgow (r=-0,649;p<0 ,001).

- Tuong quan ndéng do copeptin huyét thanh bay ngay sau vao
vién & bénh nhan nhdi mau ndo: trong quan thuin voi diém NIHSS
(r = 0,416; p < 0,01), twong quan nghich véi diém Glasgow
(r=-0,501; p <0,001).

- Twong quan nong do copeptin huyét thanh & bénh nhén xudt
huyét ndo khi vao vién: twong quan thuan véi thé tich ton thuong nio
(r=10,749; p < 0,001), diém NIHSS (r=0,666; p < 0,001), glucose
mau (r = 0,367; p < 0,05), HbAlc (r = 0,375; p < 0,05); twong quan
nghich v6i diém Glasgow (r=-0,712;p<0 001)

- Tuong quan néng d¢ copeptin huyét thanh bay ngay sau vao
vién & bénh nhan xuét huyét ndo: twong quan thuan véi diém NIHSS
(r = 0,700; p < 0,001); twong quan nghich vo&i diém Glasgow
(r=-0,689; p<0,001).
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KIEN NGHI

Tir két qua nghién ciru chiing t6i 6 mot sé kién nghi sau:

1. Can c6 thém nhiing cong trinh nghién ctru thuan tap véi ¢d mau
16n, thoi gian nghién ctru kéo dai dé c6 nhitng nhan dinh chinh xéc
vai tro ctia copeptin trong tién luong tai bién mach mau nio.

2. Viéc dinh lugng ndng do copeptin huyét thanh 14 can thiét dé
hd tro chan doan, dic biét gop phﬁn theo doi va tién lugng & bénh
nhan tai bién mach mau ndo giai doan cap. Phéi hop danh gia nong
d6 copeptin va cac yéu té khac nhu thé tich ton thwong nio, glucose
mau, HbAlc, hs-CRP, fibrinogen, bach clu s& gop phﬁn tién luong
bénh tbt hon.
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INTRODUCTION

1. Problem statements

Stroke is the first most common disease cause of disability and
third most common cause of death worldwide. Searching for
prognostic factors and risk stratification are very important. A good
prognostic outcome to help doctors make decisions regarding
treatment strategies for acute stroke patients.

Arginine vasopressin (AVP), a biomarker, produced by
hypothalamic neurons, is stored and released from the posterior
pituitary gland following different stimuli such as hypotension,
hypoxia, hyperosmolarity, acute stroke,... Measurement of AVP
level has limitations due to its short biological half-life and
instability. Copeptin is the C-terminal portion of provasopressin, and
released with vasopressin during the metabolism of the precursor.
Copeptin is a more stable peptide and easily measured in serum and
plasma, is a representative agent for assessing vasopressin levels.
Copeptin, which is the evidence for the equivalent existence, directly
involved in stroke pathology is vasopressin. In stroke patients, copeptin
levels increased significantly in serum early and increased levels
correlated with the serious disease status so it had high value in
prognosis. Indeed, many studies have shown that copeptin was
significantly associated with mortality and with a poor functional
outcome in ischemic stroke and intracerebral hemorrhage patients.

In Vietnam, there has been no study carrying out research into
the copeptin concentration in stroke. Therefore, we study the subject
“Research in serum copeptin concentration in predicting clinical
outcomes for acute stroke patients”

2. Objectives

2.1. Determine serum copeptin concentration in acute stroke
patients (ischemic stroke and intracerebral hemorrhage).

2.2. Evaluate the prognostic value of copeptin to predict in clinical
outcome of acute stroke patients and correlation between copeptin with
size of cerebral injury, using NIHSS scale, Glasgow scale, hs-CRP,
Fibrinogen, blood glucose, HbA1c, white blood cell counts.



3. Scientific and practical meaning
3.1. Scientific meaning

3.1.1. Copeptin reflects AVP concentration and can be used as a
replacement biomarker of AVP release. It is directly involved in stroke
pathology. Copeptin is released in acute stroke patients. Copeptin,
which is a biomarker, plays a supporting role in diagnosis of
neuroimaging results in acute stroke patients, this helps observe and
make accurate prognosis in acute stroke patients. Thus, measurement
of copeptin has importantly scientific meaning to contribute prognosis
in acute stroke patients.

3.1.2. The diagnosis of acute stroke patients at where the
facilities and capacity has till had some restrictions of neuroimaging
technique, it is mostly difficult to diagnose acute stroke with unclear
images. Therefore, determination of copeptin in serum can be tested
many times, this has extremely useful contribution towards diagnosis,
prognosis.

3.2. Practical meaning

3.2.1. This thesis contributes practical meaning because copeptin
can be measured in acute phase of stroke and performed several
times. Thence, it considerably helps in diagnosis, prognosis in stroke
patients.

3.2.2. Increased levels of copeptin contribute prognosis of
disease progress in acute stroke patients.

3.2.3. Copeptin levels have correlation with other factors as size
of cerebral injury, blood glucose, hs-CRP,... severity of stroke by
Glasgow scale, NIHSS scale.

4. Contribution of the thesis

This thesis has been the first study conducted in Vietnam about
copeptin in acute stroke patients.

Measurement of copeptin in acute stroke patients plays valuable
contribution to help diagnosis, observation, prognosis, and helps
doctors have better scheduled therapy.

- Structure of the thesis: the thesis consists of 136 pages
including 4 pages of introduction, 32 pages of literature review, 26
pages subjects and methods, 36 pages of research results, 35 pages of
discussion, 2 pages of conclusion and 1 pages recommendations. There
are 45 tables, 26 charts, 2 diagrams, 7 figures, 147 references with 31
Vietnamese and 116 English references in the thesis.
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Chapter 1
LITERATURE REVIEW

1.1. PATHOPHYSIOLOGY OF STROKE
1.1.1. Ischemic stroke

The two main pathology of ischemic strokes are arterial
occlusion or stenosis (Thrombosis, embolism) and systemic
hypoperfusion.
1.1.2. Intracerebral hemorrhage

There are two main pathology of spontaneous intracerebral
hemorrhage, which are Charcot and Bouchard theory attributed
bleeding to rupture at points of dilatation in the walls of small
arterioles and Rouchoux theory.
1.2. THE PROGNOSTIC FACTORS OF ACTE STROKE
1.2.1. The prognostic factors of ischemic stroke

The prognostic factors of ischemic stroke consist of neurologic
severity, age, neuroimaging, infarct volume, infarct location, other
imaging findings, ischemic stroke mechanism, the association with
pre-stroke comorbidities and complications of stroke.
1.2.2. The prognostic factors of intracerebral hemorrhage

Factors which have been consistently identified as prediction of
a high mortality rate comprise as follows: Age > 65 years old, body
temperature > 38°C, a low score on the Glasgow Coma Scale, a large
volume of the hematoma, and the presence of ventricular blood on
the initial CT scan.
1.2.3. Biomarkers in predicting for stroke

Biomarkers were previously applied in stroke studies including:
MMP-9 (Matrix metalloproteinase-9), Cellular-fibronectin, S100p
proteins, NSE, Human C-reactive protein, PAI-1, TNFa ,... In
addition, a recent study has showed the important role of copeptin in
predicting outcome and mortality of acute stroke.
1.3. COPEPTIN- A BIOMARKER IN STROKE
1.3.1. Introduction

Copeptin is a glycosylated 39 amino acid long peptide with
leucine rich core segment. Its molecular weight is 4021 daltons.
Copeptin, a C-terminal part of pre-provasopressin, the precursor of
Arginine Vasopressin (AVP), is released together in stoichiometric pattern



from the hypothalamus upon stimulation of AVP release. Copeptin is
more stable than AVP itself and it is released in a 1:1 ratio to AVP.
1.3.2. Physiological functions of AVP/copeptin

AVP produces its cellular effects through interaction with
its three G-protein coupled receptors. The Vl1a receptor is
predominantly found in vascular smooth muscle, it involves in the
control of vasoconstrictor effects and blood pressure regulation. V1b
receptors (also named AV3R) are primarily located on specialized
cells, called corticotrophs, in the anterior pituitary gland, where they
stimulate the release of adrenocorticotropic hormone (ACTH)
synergistically with corticotropin releasing hormone (CRH). V1a and
V1b receptors are found in the brain. The V2 receptor expressed on
kidney cells is responsible for water reabsorption, hence it is assumed
that AVP an important hormone in hemostasis.

Copeptin/AVP as neuroendocrine peptides of stress

In 2008, Katan, M. and his colleagues reported significant positive
correlation between plasma copeptin and individual stress level.

Copeptin is surrogate marker for AVP

AVP is derived together with three other peptides from a larger
precursor peptide. One of these peptides, namely copeptin, is more
stable than AVP and is released in a 1:1 ratio to AVP. The close
relationship between copeptin and mature AVP is further confirmed
by the good correlation between these two peptides. Being taken
together, these observations confirm that copeptin behaves like AVP
and could serve as a surrogate marker for AVP release.
1.3.3. Pathophysiology of copeptin in stroke

An acute ischemic thromboembolic stroke is coupled with
acute brain injury, increased oxidative stress, and a complex
cascade of metabolic events leading to neuronal cell death. Acute
brain ischemia also activates a complex sequence of events in the
central nervous system and the hypothalamic— pituitary—adrenal
axis, this leads to increase in vasopressin/copeptin levels.

Vasopressin and vascular regulation

Vasopressin receptors are widely distributed throughout the
brain. They are present in neurons, astrocytes and their perivascular
processes, blood vessel endothelial and smooth muscle cells, and the
choroid plexus. These locations suggest that vasopressin may



participate in regulating vascular resistance in the cerebral circulation
and water homeostasis in the brain.

Vasopressin and water homeostasis

Several studies have demonstrated that vasopressin participates
in the physiological regulation of ion/water homeostasis in the brain.

Based on the data on the stimulatory effect of vasopressin on water
transfer through the blood brain barrier, many experimental studies were
performed to find out whether inhibition of vasopressin synthesis
ameliorates brain edema following stroke, subarachnoid hemorrhage or
brain trauma. Possible participation of vasopressin in brain pathology
following ischemia was supported by the observations of the increased
expression of MRNA for vasopressin and increased plasma concentration
of AVP following experimental ischemia. The increased AVP plasma
levels also have been reported in stroke patients. It has been shown that
administration of AVP exacerbates acute ischemic brain edema and this
exacerbation can be reduced by the inhibition of released AVP. Moreover,
attenuation of brain swelling was observed following administration of
V1a. Vasopressin is one of the factors participating in vasogenic edema
and cellular swelling after stroke.

Thus, levels of vasopressin/copeptin are increased in acute
stroke due to stress reaction through the hypothalamic— pituitary—
adrenal axis. The increased AVP/copeptin plasma levels by V1a receptor
in stroke patients causes blood brain barrier injury, vasogenic edema and
cellular swelling.

1.4. RESEARCH ON COPEPTIN IN STROKE PATIENTS

A study by Alemam, A. I. et al. (2016) on ischemic stroke
patients, the results showed high statistically significant correlation
between the mean values of copeptin concentration and severity of
stroke on admission (p < 0,001), and the size of the infarction (p <
0,001). The favorable outcome of the stroke was with cutoff point of
copeptin below 21,5 ng/mL. Therefore, it is concluded that serum
copeptin may help in the prediction of severity of ischemic stroke
and functional outcome. Another study by Dong, X. Q. et al. on 86
ICH patients showed that there was a good correlation between levels
of plasma copeptin and NIHSS score (r = 0,733, p < 0,01). The
plasma copeptin level was an independent predictor for 1-week
mortality [OR = 1,013 (95% CI: 1,003-1,023); p = 0,009]. According
to the study of Zhang, X. et al. (2012), the mean of plasma copeptin
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levels in patients was statistically higher than that in healthy
controls (24,3 + 12,4 pmol/L versus 54 + 16 pmol/lL;p <
0,001). The plasma copeptin levels are considered as an independent
predictor for 1-year mortality, 1-year unfavorable outcome
(modified Rankin Scale score > 2) and early neurological
deterioration (Early neurological deterioration was defined as the
increase of >4 points in the NIHSS score at 24h from
symptoms onset). Furthermore, Dong, X. Q. et al. (2011) showed
that significant correlation between baseline plasma copeptin level
and hematoma volume (r = 0,552; p < 0,0001). Higher baseline
plasma copeptin level was associated with 1-week mortality.
Baseline plasma copeptin level as the independent predictors for 1-
week mortality (OR = 1,013, 95% Cl, 1,003-1,023; p<0,001).

In Vietnam, so far there has been no study conducting research
in copeptin concentration in stroke patients.



Chapter 2
SUBJECTS AND METHODS

2.1. SUBJECTS

Research subjects were 18 years of age and older include:
patients’ group and control group.
2.2.1. Patients’ group

Include 92 acute stroke patients (48 ischemic stroke patients and
44 intracerebral hemorrhage patients) hospitalized at the Department
of Internal Medicine Cardiology, Intensive Care Unit of Hue
University Hospital from September 2015 to December 2017 and
voluntarily participated in the research were recruited . Exclusion
criteria were stroke through the acute stage, subarachnoid
hemorrhage, head trauma, other central nervous system
diseases (Parkinson's disease, Huntington's disease, seizure disorder),
autoimmune diseases with or without immunosuppressive therapy,
renal insufficiency, liver cirrhosis, lung disease, pregnant women,
using antiplatelet or anticoagulant medication, using corticosteroids,
syndrome of inappropriate antidiuretic hormone secretion, heart
failure, co-existent ischemic heart disease, diabetes insipidus.

2.1.2. Control group

Include a control group - 64 people who were the same age, sex
as patients' group, examined health at Hue University Hospital. They
did not have the diseases included in the exclusion criteria mentioned
above and agreed to participate in the research.

2.2. METHODS

Cross-sectional descriptive, comparative with the control group.

A sample size of > 88 participants (n > 47 ischemic stroke
patients and n > 41 intracerebral hemorrhage patients) was recruited
based on the formula of sample size calculation estimating an
average. We selected 92 patients with the disease group (n = 48
ischemic stroke patients and n = 44 intracerebral hemorrhage
patients) and the control group were 64 cases.

2.2.3. Clinical variables

Clinical status and severity of disease were assessed on
admission and on the seventh day after admission. On admission: the
Glasgow Coma Scale (GCS) score and the National Institutes of
Health Stroke Scale (NIHSS) score were assessed on patients. The
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blood glucose, HbAlc, hs-CRP, fibrinogen, white blood cell counts,
serum copeptin levels were measured. On the seventh day after
admission: the GCS score and the NIHSS score were assessed.
Serum copeptin levels were measured.

Assess the severity of stroke through scale stroke of National
Institutes of Health Stroke Scale - NIHSS, it was divided into two groups:
mild to moderate (<15 scores), severe and very severe (> 15 scores).

2.2.4. Size of cerebral injury was assessed with the computed
brain tomography

Performed on SOMATOM Scope (Siemens, Germany) and the
results were concluded by doctors at the Department of Medical
Imaging of Hue University Hospital.

2.2.5. Measurement of white blood cell counts, hs-CRP,
fibrinogen Performed at the Department of Hematology of Hue
University Hospital.
2.2.6. Measurement of blood glucose, HbAlc Performed at the
Department of Biochemistry of Hue University Hopital.
2.2.7. Determination of copeptin in serum

The concentration of copeptin in serum was analyzed by
Enzyme Immunoassay using Enzyme Immunoassay Kit purchased
from Phoenix Pharmaceuticals (Burlingame, CA, USA). Performed

at the Department of Immunology and Pathophysiology of Hue
University Hospital.

2.3. DATA COLLECTION METHOD

The questionaire was designed and collected information was
recorded. Data were analyzed by using SPSS (Statistical Package for
Social Science) 20.0 software.
2.4. ETHICAL CONSIDERATION

The study was approved by Scientific Council and Ethics
Council of Hue University of Medicine and Pharmacy, Hue
University Hopital. Patients and/ or patients' families were fully
informed and agreed to take part in the research, committed to
cooperate throughout the research. Patients may withdraw from the
research for any reason. The personal information of the research
subjects is completely confidential, only the researcher can access.



Chapter 3
RESULTS

3.1. CHARACTERISTICS OF STUDY SUBJECTS

3.1.1. Characteristics of ischemic stroke patients

Table 3.1. Characteristics of ischemic stroke patients
and control group

Ischemic Control
Factors stroke group p
(n=48) (n=64)
Male (n,%) 25 (52,1%) | 34 (53,1%) | >0,05
Female (n,%) 23 (47,9%) | 30 (46,9%) | >0,05
Mean age (year) (XiSD) 68,96+10,03 | 66,02+5,68 | >0,05
Mean age of male (year) (X +SD) 68,0849,37 | 66,32+5,17 | >0,05
Mean age of female (year) (X +SD) 69,26+10,91 | 65,67+6,27 | >0,05

There are similarities in age, sex between the Ischemic stroke

group and the control group.

3.1.2. Characteristics of intracerebral hemorrhage patients
Table 3.2. Characteristics of intracerebral hemorrhage patients
and control group

Intracerebral Control
Factors hemorrhage group p

(n=44) (n=64)
Male (n,%) 24 (54,5%) 34 (53,1%) | >0,05
Female (n,%) 20 (45,5%) 30 (46,9%) | >0,05
Mean age (year) (X <SD) 65,61£13,82 | 66,02+5,68 | >0,05
Mean age of male (year) (X +SD) 68+11,43 66,32+5,17 | >0,05
Mean age of female (year) (X +SD) 62,75+16,08 | 65,67+6,27 | >0,05

There are similarities in age, sex between the intracerebral
hemorrhage group and the control group.




3.2. SERUM COPEPTIN CONCENTRATION OF STUDY
SUBJECTS

Table 3.3. Serum copeptin concentration in stroke patients
and control group

Copeptin Ischemic Intracerebral Control
admisson stroke (1) | hemorrhage (2) | group (3)
(pmol/L) (n =48) (n=44) (n=64)
Mean+SD 11,21+5,32 9,69+6,46 45422
Median 11,1 8 3,17
(IQR) (7,32-14,73) | (3,87-13,92) (2,6-6,54)
p (1) & (3) <0,001; (2) & (3) <0,001;
(1) & (2) > 0,05

Serum copeptin concentration in stroke patients on admission
was significantly higher than that in control group. However, serum
copeptin concentration in stroke patients was not significantly
different between the IS and ICH. (IS: ischemic stroke, ICH:

intracerebral hemorrhage, IQR: Interquartile range)
Table 3.4. The serum copeptin concentration on admission and
on the seventh day after admission

Stroke .
- Ischemic Intracerebral
patients
. stroke hemorrhage
Copeptin (n = 48) (n = 44)
(pmol/L) - B
Mean£SD Admission 11,21+£5,32 9,69+6,46
The seventh 9,26+5,19 6,62+5,12
day after
admission
Median Admission 111 8
(IQR) (7,32-14,73) (3,87-13,92)
The seventh 9,85 3,68
day after (4,68-12,38) (2,98-8,38)
admission
p < 0,001 < 0,001

The serum copeptin concentration of the ClI and ICH on

admission was significantly higher than that on the seventh day
after admission.
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Bdng 3.5. The serum copeptin concentration on male and female
in the ischemic stroke patients and control group

Copeptin Ischemic stroke Control group
admission Male (1) | Female (2) | Male (3) | Female (4)
(pmol/L) (n=25) (n=23) (n=34) (n=30)
MeantSD | 10,71+5,14 | 11,7445,58 | 4,404+2,18 | 4,59+2,27

Median 10,5 13,2 3,07 3,33
(IQR) (6,76-14,65)|(7,36-16,71)| (2,57-6,6) | (2,63-6,65)
p (1) & (3) <0,001; (2) & (4) <0,001;

(1) & (2) > 0,05; (3) & (4) > 0,05
The serum copeptin concentration of male and female in the
ischemic stroke patients was higher than that of control group with
statistical significance. There was no significant difference of
serum copeptin concentration between male and female in the
ischemic stroke and control group.
Table 3.6. The serum copeptin concentration on male and female
in the intracerebral hemorrhage patients and control group

Copeptin | Intracerebral hemorrhage Control group
admission Male (1) Female (2) | Male (3) | Female (4)
(pmol/L) (n=24) (n=20) (n=34) (n =30)
MeantSD | 10,39+6,84 | 8,85+6,04 | 4,40+2,18 | 4,59+2,27
Median 8,39 7,14 3,07 3,33
(IQR) (4,4-17,74) | (3,6-13,88) | (2,57-6,6) | (2,63-6,65)
p (1) & (3) <0,001; (2) & (4) <0,01;
(1) & (2) > 0,05; (3) & (4) > 0,05

The serum copeptin concentration of male and female in the

intracerebral hemorrhage was higher than that of control group
with statistical significance. There was no significant difference of
serum copeptin concentration between male and female in the
intracerebral hemorrhage and control group.
3.3. ROLE OF COPEPTIN IN PROGNOSIS CLINICAL
OUTCOMES FOR ACUTE STROKE PATIENTS AND
CORRELATION BETWEEN COPEPTIN WITH SIZE OF
CEREBRAL INJURY, NIHSS SCALE, GLASGOW SCALE, hs-
CRP, FIBRINOGEN, BLOOD GLUCOSE, HbAlc, WHITE
BLOOD CELL COUNTS
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3.3.1. The serum copeptin concentration in clinical severity of
stroke (using NIHSS)
Table 3.7. The serum copeptin concentration on admission in
clinical severity of stroke on the seventh day after admission

Ischemic stroke Intracerebral hemorrhage
on the seventh day after on the seventh day after
admission admission
Copeptin NIHSS NIHSS NITHSS NIHSS
admission | <15 score > 15 score < 15 score > 15 score
(pmol/L) (n=37) (n=11) (n=36) (n=18)
Mean+SD 9,51+4,46 16,92+3,86 7,61+4,46 19,02+5,94
Median 9,7 15,34 6,10 20,27
(IQR) (5,95-13,00) | (13,80-21,50) | (3,69-11,35) | (15,30-23,17)
p <0,001 <0,001

The serum copeptin levels on admission in clinical severity of
stroke on the seventh day after admission were significantly higher
than that in mild of stroke on seven days after admission.

3.3.2. The serum copeptin levels predicting severity outcomes for
acute stroke patients

Table 3.8. Cut-off value of copeptin admission predicting severity
(using NHSS) outcomes for acute ischemic stroke

Cut- Se S

p
Fa(ljctor AUC | 95% CI off (%) (%) p
Copeptin admission
(pmol/L) 0,78 | 0,62-0,95 | 13,25 | 81,8 | 75,7 | <0,01

Copeptin on the seventh
day after admission 0,78 | 0,63-0,92

(pmol/L)

8 90,9 | 514 |<0,01

Copeptin levels predicting severity outcomes for acute 1S. Cut-
off value of copeptin admission > 13,25 pmol/L (Se = 81,8%, Sp
75,7%) and cut-off value of copeptin on the seventh day after
admission > 8 pmol/L (Se =90,9%, Sp = 51,4%)

Table 3.9. The cut-off value of copeptin concentration on admission
in predicting severity of acute intracerebral hemorrhage patients

(using NIHSS)

Factor AUC 95% CI

Cut- Se S
off | (%) (0/'3) P

(pmol/L)

Copeptin on admission 083 | 0,70-0,97

13,91 | 66,7 | 90,6 | <0,001

Copeptin on the
seventh day after 0,75 | 0,52-0,98
admission (pmol/L)

8,72 | 62,5 | 86,1 | <0,05
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Copeptin levels predict severity outcomes for acute ICH. Cut-off
value of copeptin at admission > 13,91 pmol/L (Se = 66,7%, Sp =
90,6%) and cut-off value of copeptin on the seventh day after
admission > 8,72 pmol/L (Se = 62,5%, Sp = 86,1%)

3.3.3. Prognostic value of copeptin in clinical severity of acute
stroke patients
3.3.3.1. Prognostic value of copeptin on admission in clinical
severity (using NIHSS) of stroke patients on admission
Table 3.10. Multivariate regression analysis of related factors to
predict clinical severity of ischemic stroke patients
(using NIHSS) on admission

Factor B SE P
Copeptin admission (pmol/L) | 0,442 0,112 < 0,001
Infartc volume (cm°) 0,031 0,03 > 0,05
Constant 5,176

A multivariate analysis identified serum copeptin level on
admission as an independent predictor for severity of IS (using NIHSS).
Table 3.11. Multivariate regression analysis of related factors to
predict clinical severity of intracerebral hemorrhage patients
(using NIHSS) on admission

Factor B SE p
Copeptin admission (pmol/L) | 0,515 0,181 <0,01
Hematoma volume (cm°) 0,094 0,068 > 0,05
Constant 4,064

A multivariate analysis identified serum copeptin level on
admission as an independent predictor for severity of ICH (using
NIHSS) on admission.
3.3.3.2. Prognostic value of copeptin on admission in clinical severity of
stroke patients (using NIHSS) on the seventh day after admission
Table 3.12. Multivariate logistic regression models analysis of factors to

predict clinical severity of ischemic stroke patients (using NIHSS)
on the seventh day after admission

Factor OR 95% (CI) p
Copeptin admission (pmol/L) 1,493 | 1,093-2,040 | <0,05
Infartc volume (cm°) 1,058 | 0,996 - 1,125 | > 0,05
White blood cell counts (x 10°/L) 1,253 | 0,654 -2,399 | >0,05

Evaluate, statistics model: Corrected priority value expected 89,6%:
Hosmer and Lemeshow: x> = 1,401, df = 8, p > 0,05
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Multivariate analysis showed serum copeptin level on admission
was an independent predictor for clinical severity of ischemic stroke
patients on the seventh day after admission OR = 1,493 (95% ClI:
1,093 - 2,040), p < 0,05.

Table 3.13. Multivariate logistic regression models analysis of factors to
predict clinical severity of intracerebral hemorrhage patients (using
NIHSS) on the seventh day after admission

Factor OR 95% (CI) p
Copeptin admission (pmol/L) | 1,419 1,048 — 1,921 <0,05
Hematoma volume (cm®) 1,013 0,94 — 1,091 > 0,05

Evaluate, statistics model: Corrected priority value expected 89,6%:
Hosmer and Lemeshow: x> = 1,401, df = 8, p > 0,05

Multivariate analysis showed serum copeptin level on admission
was an independent predictor for clinical severity of ICH on the
seventh day after admission OR = 1,419 (95% ClI: 1,048 — 1,921, p
<0,05).

3.3.4. Correlation between copeptin with size of cerebral injury,

NIHSS scale, Glasgow scale, hs-CRP, Fibrinogen, blood glucose,

HbA1c, white blood cell counts

3.3.4.1. Correlation between serum copeptin levels on admission

with other prognostic factors in ischemic stroke patients

Table 3.14. Baseline clinical and laboratory factors correlated with
serum copeptin levels on admission in ischemic stroke patients

Copeptin admission
mol/L) r 0 Linear correlation
equations

Factors
Infartc volume (cm®) 0,301 | <0,05 | y=1,132x+1,316
Glasgow scale on admission -0,649 | <0,001 | y =-0,185x+15,572
NIHSS scale on admission 0,550 | <0,001 | y=0,477x+5,217
Blood glucose (mmol/L) 0,467 | <0,01 y =0,191x+4,432
hs-CRP (mg/L) 0,467 | <0,01 y = 1,839x-8,151
Fibrinogen (g/L) 0,287 | <0,05 | y=0,067x+2,858
White blood cell counts (x 109/L) 0,463 | <0,01 y =0,233x+5,887
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In
positively with

infartc volume,

IS patients on admission, serum copeptin correlated
NIHSS scale, blood glucose,

fibrinogen, white blood cell counts whereas copeptin correlated

negatively with Glasgow scale

3.3.4.2. Correlation between serum copeptin levels on admission
with other prognostic factor in intracerebral hemorrhage patients
Table 3.15. Baseline clinical and laboratory factors correlated with
serum copeptin levels on admission
in intracerebral hemorrhage patients

Copeptin admission . .
(pmol/L) r D Linear correlation

Eactors equations
Hematoma volume (cm°) 0,749 | <0,001 y = 2x-4,635
Glasgow scale on admission | -0,712 | <0,001 | y =-0,217x+15,53
NIHSS scale on admission 0,666 | <0,001 | y=0,702x+3,63
Blood glucose (mmol/L) 0,367 | <0,05 | y=0,061x+5,485
HbA1c (%) 0,375 | <0,05 | y=0,031x+5,429

In ICH patients on admission,
positively with with hematoma volume, NIHSS scale, blood glucose,
HbA1c whereas copeptin correlated negatively with Glasgow scale
3.3.4.3. Correlation between serum copeptin levels on the seventh
day after admission with NIHSS scale, Glasgow scale

Table 3.16. Correlation between serum copeptin levels on the
seventh day after admission with NIHSS scale, Glasgow scale

serum copeptin correlated

Copeptin on
the seventh day after
dmission (pmol/L) Linear

NIHSS scale, r p correlation
Glasgow scale equations
on the seventh
day after admission
NIHSS scale in IS patients 0,416 | <0,01 y =0,611x+5,41
NIHSS scale in ICH patients 0,700 | <0,001 | y=0,881x+4,009
Glasgow scale in IS patients -0,501 | <0,001 |y =-0,192x+15,379
Glasgow scale in ICH patients -0,689 | <0,001 |y =-0,266x+15,651

In stroke patients on the seventh day after admission, serum
copeptin correlated positively with NIHSS scale, whereas copeptin

correlated negatively with Glasgow scale.
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Chapter 4
DISCUSSION

4.1. CHARACTERISTICS OF STUDY SUBJECTS

In this study, the mean age in ischemic stroke (IS) was 68,96 +
10,03 years (male 52,1%, female 47,9%). The mean age in
intracerebral hemorrhage (ICH) was 65,61 + 13,82 years (male
54,5%, female 45,5%). There was similarities in age, sex between the
patients' group and the control group (p>0,05) (Table 3.1, table 3.2).
As the study of Wei, Z. J. et a.l (2014), 271 patients were diagnosed
as acute ICH, with the median age of patients being 69 (IQR 59-81),
in which females accounted for 46,9 %.

4.2. SERUM COPEPTIN CONCENTRATION OF STUDY
SUBJECTS

Admission median serum copeptin concentration in IS patients
[11,1 pmol/L (IQR; 7,32 — 14,73)], ICH [8 pmol/L (IQR; 3,87 —
13,92)] were statistically higher than that in healthy controls
[3,17 pmol/L (IQR; 2,6 — 6,54)]. But the serum level of copeptin is
not different between Cl and ICH group (Table 3.3).

Based on a study by Zhang, J. L. et al. (2013), the results showed
that there was a significant difference in median plasma copeptin levels
between acute ischemic stroke patients and control cases [12,4 pmol/L
(IQR: 6,4 — 22,8) vs 3,9 pmol/L (IQR: 3,6 — 9,5), respectively, p <
0,0001]. According to the study of Zhang, X. et al. (2012), the mean
plasma copeptin level in ICH patients was statistically higher than
that in healthy controls (24,3 + 12,4 pmol/L [range, 8,8-54,8
pmol/L] versus 54 + 1,6 pmol/L [range, 3,3-8,3 pmol/L]; p <
0,001). Aksu, F. et al. (2016), copeptin levels in patients with IS [5,49
ng/dL (IQR: 4,73-6,96)], ICH [4,5 ng/dL (IQR: 3,04-9,77)] are
significantly higher than healthy volunteers [2 ng/dL (IQR: 1,57-2,5)].
However, in spite of the high levels of copeptin, no statistically
significant difference was found between IS and ICH. Sarfo, F. S. et al.
(2018), copeptin levels in patients with 1S [26,3 + 7,4 pmol/L], ICH
[20,7 + 6,8 pmol/L] are significantly higher than control cases [6,6 +
10,7 pmol/L]. Copeptin was marginally higher among IS subjects
compared with ICH, with mean + SD measurement of 26,3 + 7,4 pmol/L
versus 20,7 + 6,8 pmol/L, p = 0,08.

In our study, the serum copeptin concentration on admission
was significantly higher than that on the seventh day after admission
in stroke patients (table 3.4).
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Dong, X. Q. et al. (2011) showed that, after ICH, plasma copeptin
level in patients increased during the 6-h period immediately, and
peaked in 24 h, then decreased gradually, but always substantially higher
than that in healthy controls during the 7-day period. Zeng, X. et al.
(2016): Analysis of the time course of plasma copeptin levels showed
significant changes with the day of sampling, with the levels peaking on
day 1 (p<0,001; compared with days 2 to 5) and falling to a plateau by
days 3t0 5.

Based on the result of study, there was no significant difference
in copeptin levels between male and female in IS, ICH, control
group. The serum copeptin concentration of male and female in the
stroke patients was significantly higher than that of control group
(table 3.5 and table 3.6).

Wei, Z. J. et al. (2014) conducted the study of 271 ICH patients.
There was no difference in the levels of plasma copeptin in the sexes
(p = 0,563). Acocording to the study of Morgenthaler, N. G. et al.
(2007), median copeptin level in healthy controls was 4,1 pmol/L
(IQR: 1 — 13,8). There was no significant difference of copeptin
levels between men and women and no correlation with age.

4.3. ROLE OF COPEPTIN IN PREDICTING CLINICAL
OUTCOMES FOR ACUTE STROKE PATIENTS

4.3.1. Copeptin levels in plasma predicting severity outcomes for
acute stroke

Copeptin levels in plasma was able to predict severity
outcomes for acute IS, with cut-off value of copeptin admission >
13,25 pmol/L (Se = 81,8%, Sp 75,7%) and cut-off value of
copeptin on the seventh day after admission > 8 pmol/L (Se =
90,9%, Sp = 51,4%) (table 3.8).

Zhang, J. L. et al. showed that the AUC of 0,75 (95% ClI; 0,70 —
0,80), copeptine can used to differentiate the severity of acute IS,
with a significantly greater discriminatory ability as compared with
C-reactive protein, fibrinogen. A study by John, K. et al. (2017) on
60 acute IS patients, a cut-off copeptin value of 8,3 ng/ml showed a
sensitivity of 77,8%, specificity of 78,6% and AUC of 0,843 in
predicting poor outcomes.

Copeptin concentration in plasma was able to predict severity
outcomes for acute ICH, with cut-off value of copeptin admission >
13,91 pmol/L (Se = 66,7%, Sp = 90,6%) and cut-off value of
copeptin on the seventh day after admission > 8,72 pmol/L (Se =
62,5%, Sp = 86,1%) (table 3.9).
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Zhang, X. et al. studied 89 ICH patients and 50 healthy controls.
A cut-off copeptin value of > 26,3 pmol/L showed a sensitivity of
81,8% (95% CI; 59,7 — 94,7), specificity of 73,1% (95% ClI; 60,9 —
83,2) and AUC of 0,848 (95% CI; 0,756-0,915) in predicting early
neurological deterioration (Early neurological deterioration was
defined as the increase of >4 points in the NIHSS score at 24 h
from symptoms onset). A study by Dong, X. Q. et al. (2011)
presented that plasma copeptin level >577,5 pg/mL predicted 1-week
mortality with 87,5% sensitivity and 72,2% specificity (AUC =
0,873; 95% Cl, 0,784 — 0,935).

4.3.2. Prognostic value of copeptin for predicting clinical severity
of acute stroke patients

4.3.2.1. Prognostic value of copeptin on admission for predicting
clinical severity of ischemic stroke (using NIHSS) on admission

A multivariate analysis identified serum copeptin level on
admission as an independent predictor for severity of IS (by
NIHSS) on admission (table 3.10).

In this prospective, multicenter, cohort study, De Marchis, G. M.
et al. measured copeptin in the emergency room within 24 hours
from symptom onset in 783 patients with acute ischemic stroke. The
results showed that in multivariate analysis, higher copeptin (10-fold)
independently predicted unfavorable outcome, mortality, and
complications. A study by Alemam, A. I. et al. was conducted on 55
patients ischemic cerebral stroke admitted to Neurology Department,
Menofyia University within 24 hours of the onset of ischemic stroke.
The results showed high statistically significant correlation between
the mean value of copeptin level and severity of stroke (by NIHSS)
on admission.
4.3.2.2. Prognostic value of copeptin on admission for predicting
clinical severity of intracerebral hemorrhage (using NIHSS) on
admission

A multivariate analysis identified serum copeptin level on
admission as an independent predictor for severity of ICH (by
NIHSS) on admission (table 3.11).

In 40 consecutive patients who were admitted to the hospital
within 72 hours after a spontaneous ICH. According to Zweifel, C.
copeptin levels were higher in patients who died within 30 days
than in 30-day survivors. For the prediction of death, receiver
operating-characteristics analysis revealed an area under the curve
(AUC) for copeptin of 0,88 (95% CI: 0,75 - 1,00).
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4.3.2.3. Prognostic value of copeptin on admission for predicting
clinical severity of ischemic stroke (using NIHSS) on the seventh
day after admission

In this study, the serum copeptin levels on admission in clinical
severity of ischemic stroke on the seventh day after admission were
significantly higher than that in mild of ischemic stroke on seven days
after admission (table 3.7). A multivariate analysis showed serum
copeptin level on admission was an independent predictor for clinical
severity of ischemic stroke patients on the seventh day after admission
[OR = 1,493 (95% CI: 1,093 — 2,040), p < 0,05] (table 3.12).

A meta-analysis by Xu, Q. et al. (2017) from 6 studies were total
of 1976 acute IS patients. Patients with poor outcomes and
nonsurvivors had a higher copeptin level at admission (p < 0,0001).
Elevation in plasma copeptin level carried a higher risk of all-cause
mortality (OR = 4,16; 95% CI. 2,77 — 6,25) and poor functional
outcome (OR = 2,56; 95% CI: 1,97 — 3,32) after acute ischemic
stroke. The meta-analysis by Jiao, L. et al. from the 11 studies (n
=1773) showed that copeptin is an independent prognostic marker of
poor outcome (OR = 2,52; 95% CI: 1,84 — 3,19). Five studies
(n=1704) evaluated the prognostic value of copeptin in patients with
acute ischemic stroke. The results showed that copeptin was an
independent predictor of mortality (OR = 2,70; 95% CI: 1,87 — 3,53).
4.3.2.4. Prognostic value of copeptin on admission for predicting
clinical severity of intracerebral hemorrhage (using NIHSS) on the
seventh day after admission

According to table 3.7, copeptin levels on admission in clinical
severity of ICH on the seventh day after admission were significantly
higher than that in mild of ICH on the seventh day after admission. A
multivariate analysis showed serum copeptin level on admission was
an independent predictor for clinical severity of ICH on seven after
days admission with OR = 1,419 (95% CI: 1,048 — 1,921, p < 0,05)
(table 3.13).

A study by Dong, X. Q. et al. (2011) on 86 ICH patients showed
that plasma copeptin level was an independent predictor for 1-week
mortality with OR = 1,013 (95% CI: 1,003-1,023; p = 0,009. With
patients who died in a week, the copeptin levels on admission were
significantly higher than that of survivors [741,6 ng/mL (IQR: 622,1
— 899,2) versus 382,9 ng/mL (IQR: 323,1 — 613,5), p < 0,0001].
Meta-analysis of four studies (n=520) involving patients with ICH
indicates that copeptin is also an independent predictor of poor
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outcome (OR =1,18; 95% CI: 1,04 — 1,32) (Jiao, L. et al.). In Choi,
K. S. meta-analyses (including 2,746 patients), elevated plasma
copeptin level was associated with an increased risk of unfavorable
outcome and mortality after stroke (OR = 1,77; 95% CI: 1,44 — 2,19
and OR = 3,90; 95% ClI: 3,07 — 4,95, respectively).

4.4. CORRELATION BETWEEN COPEPTIN WITH SIZE OF
CEREBRAL INJURY, NIHSS SCALE, GLASGOW SCALE, hs-
CRP, FIBRINOGEN, BLOOD GLUCOSE, HbA1C and WHITE
BLOOD CELL COUNTS

4.4.1. Correlation between serum copeptin levels on admission
with the size of cerebral injury in stroke patients

Our study showed that serum copeptin had a significantly
statistical correlation with the size of cerebral injury (IS: r = 0,301, p
<0,05), (ICH: r=0,749, p < 0,001) (table 3.14, table 3.15).

The Alemam, A. I. results showed high statistically significant
correlation between the mean value of copeptin level and the size of
the infarction (p < 0,001). Zhang, J. L. et al. (2013) found that
copeptin concentration increased with the size of the infarction.

Zweifel, C. et al. (2010) showed that copeptin correlated
furthermore with ICH volume (r = 0,32, p < 0,05). A study by Zhang,
A. et al. on 120 ICH patients showed that copeptin correlated
positively with hematoma volume (r = 0,61; p = 0,0001).
Additionally, Wei, Z. J. et al. showed that copeptin level correlated
positively with hematoma volume (r = 0,462, p < 0,001). Also, Dong,
X. Q. et al. (2011) showed that significant correlation emerged
between baseline plasma copeptin level and hematoma volume (r =
0,552; p < 0,0001).

4.4.2. Baseline clinical and laboratory factors correlated with
serum copeptin levels on admission in ischemic stroke

In patients with IS, there was a positive correlation between
serum copeptin concentration on admission with NIHSS score and
correlated negatively with Glasgow score at both admission and on
the seventh day after admission (table 3.14, table 3.16).

A study by John, K. et al. on 60 IS patients proved that there
was a highly significant correlation between copeptin values and
NIHSS scores (r = 0,61, p < 0,05). According to a study on 126
acute stroke, results showed that a significant negative correlation
was found between copeptin levels and GCS (r = - 0,313, p < 0,001).
In addition, Zhang, J. L. et al. found that there was a modest
correlation between levels of plasma copeptin and NIHSS score (r =
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0,866, p < 0,001). Also, Dong, X. et al. showed that there was a good
correlation between levels of plasma copeptin and NIHSS score (r =
0,733, p<0,01).

According to table 3.14 there was positive correlation between
copeptin levels in ischemic stroke with blood glucose (r = 0,467, p <
0,01), hs-CRP (r = 0,467, p < 0,01), fibrinogen (r = 0,287, p < 0,05),
white blood cell counts (r = 0,463, p < 0,01).

Wang, C. B. et al. recorded 247 stroke patients with type 2
diabetes mellitus. There was a significant correlation between levels
of plasma copeptin and fasting blood glucose (p = 0,003), HbAlc (p
< 0,001) and BMI (p = 0,001).

4.4.3. Baseline clinical and laboratory factors correlated with
serum copeptin levels on admission in intracerebral hemorrhage

According to table 3.15 and table 3.16, serum copeptin in ICH
patients on admission and on the seventh day after admission
correlated positively with NIHSS score, whereas copeptin correlated
negatively with GCS score.

Aksu, F. et al. was found significantly positive correlation
between copeptin levels with the NIHSS scores (r = 0,365, p = 0,009)
in 126 stroke patients. Dong, X. Q. et al. defined that in ICH patients
the serum copeptin correlated negatively with GCS scores (r = -
0,557; p < 0,0001). Also, Zhang, A. et al. found that in ICH
patients, the serum copeptin correlated negatively with GCS scores (r
=-0,79, p = 0,0001). Additionally, Zweifel, C. et al. and Wei, Z.
J. et al. showed that in ICH patients the serum copeptin correlated
negatively with GCS scores (r =-0,35,p<0,05and r =- 0,346, p <
0,001, respectively).

In this study, we showed that there was positive correlation
between levels of plasma copeptin and fasting blood glucose (r = 0,367;
p <0,05), HbAlc (r = 0,375, p < 0,05) in ICH patients (table 3.15).

A study in 40 consecutive patients who were admitted to the
hospital within 72 hours after a spontaneous ICH. Results: Copeptin
correlated with blood glucose (r = 0,53, p = 0,0008). Also, a study by
Dong, X. Q. et al. on thirty healthy controls and 86 patients with
acute ICH showed that serum copeptin levels correlated with blood
glucose (r = 0,257, p = 0,017).
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CONCLUSIONS

Our study was conducted at Hue University Hopital from
September 2015 to December 2017 comprising 156 subjects
including 48 ischemic stroke patients, 44 intracerebral hemorrhage
patients and 64 healthy people enrolled in group of control. The
conclusions of the study are as follows:

1. The serum copeptin concentration in stroke patients

- Median values of serum copeptin concentration in stroke patients on
admission of ischemic stroke patients and intracerebral hemorrhage
patients were 11,1 pmol/L (IQR: 7,32 — 14,73) and 8 pmol/L (IQR: 3,87 —
13,92) respectively, which were significantly higher than median value
in control group 3,17 pmol/L (IQR: 2,6 —6,54), p < 0,001.

- Median values of serum copeptin concentration on admission
were significantly higher in comparison with median values on the
seventh day after admission in stroke patients in both groups:
Ischemic stroke [11,1 pmol/L (IQR: 7,32 — 14,73) versus 9,85 pmol/L
(IQR: 4,68-12,38), p < 0,001], intracerebral hemorrhage [8 pmol/L
(IQR: 3,87 — 13,92) versus 3,68 pmol/L (IQR: 2,98 — 8,38), p < 0,001].

- There was no significant difference of copeptin levels on
admission between male and female groups in stroke patients:
Ischemic stroke [10,5 pmol/L (IQR: 6,76 — 14,65) versus 13,2 pmol/L
(IQR: 7,36 — 16,71), p > 0,05], intracerebral hemorrhage [8,39 pmol/L
(IQR: 4,4 — 17,74) versus 7,14 pmol/L (IQR: 3,6 — 13,88), p > 0,05].

- Median of serum copeptin concentration in male and female
on admission in ischemic stroke patients were significantly higher
than that in control group [Male: 10,5 pmol/L (IQR: 6,76 — 14,65)
versus 3,07 pmol/L (IQR: 2,57 — 6,6), p < 0,001 and female 13,2
pmol/L (IQR: 7,36 — 16,71) versus 3,33 pmol/L (IQR: 2,63 — 6,65), p
<0,001].

- Median of serum copeptin concentration in male and female
in intracerebral hemorrhage patients were significantly higher than that
in control group [Male: 8,39 pmol/L (IQR: 4,4 — 17,74) versus 3,07
pmol/L (IQR: 2,57 — 6,6), p < 0,001 and female: 7,14 pmol/L (IQR:
3,6 — 13,88) versus 3,33 pmol/L (IQR: 2,63 — 6,65), p<0,01].
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2. Prognostic value of copeptin to predict in clinical severity of
acute stroke patients and correlation between copeptin with size
of cerebral injury, NIHSS scale, Glasgow scale, hs-CRP,
Fibrinogen, blood glucose, HbAlc, white blood cell counts

- Copeptin levels were applied to predict severity outcomes of
acute ischemic stroke: Cut-off value of copeptin on admission >
13,25 pmol/L (Se = 81,8%, Sp 75,7%, AUC = 0,78) and cut-off value
of copeptin on the seventh day after admission > 8 pmol/L (Se =
90,9%, Sp = 51,4%, AUC =0,78).

- The serum copeptin concentration on admission was an
independent predictor for severity of ischemic stroke on admission (3
=0,442,p < 0,001).

- The serum copeptin concentration on admission was an
independent predictor for clinical severity of ischemic stroke on the
seventh day after admission [OR = 1,493 (95% CI: 1,093 — 2,040),
p < 0,05].

- Copeptin levels were also used to predict severity outcomes for
acute intracerebral hemorrhage: Cut-off value of copeptin on
admission > 13,91 pmol/L (Se = 66,7%, Sp = 90,6%, AUC = 0,83)
and cut-off value of copeptin on the seventh day after admission >
8,72 pmol/L (Se = 62,5%, Sp = 86,1%, AUC = 0,75).

- The serum copeptin concentration on admission was an
independent predictor for severity of intracerebral hemorrhage on
admission (p = 0,515, p < 0,01).

- The serum copeptin concentration on admission was an
independent predictor for clinical severity of intracerebral
hemorrhage on the seventh day after admission [OR = 1,419 (95%
Cl: 1,048 — 1,921), p < 0,05].

- The levels of serum copeptin in ischemic stroke patients on
admission had positive correlation with infarct volume (r = 0,301; p <
0,05), NIHSS score (r = 0,550; p < 0,001), blood glucose (r = 0,467;
p < 0,01), fibrinogen (r = 0,287; p < 0,05), white blood cell counts (r
= 0,463 véi p < 0,01) and had negative correlation with Glasgow
score (r = - 0,649; p < 0,001).

- The levels of serum copeptin in ischemic stroke patients on the
seventh day after admission had positive correlation with NIHSS
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score (r = 0,416; p < 0,01) and negative correlation with Glasgow
score (r =-0,501; p < 0,001).

- Serum copeptin levels on admission in intracerebral
hemorrhage patients had positive correlation with hematoma volume
(r = 0,749; p < 0,001), NIHSS score (r = 0,666; p < 0,001), blood
glucose (r = 0,367; p < 0,05), HbAlc (r = 0,375; p < 0,05) and
negative correlation with Glasgow score (r = - 0,712; p < 0,001).

- Serum copeptin on the seventh day after admission in
intracerebral hemorrhage patients had positive correlation NIHSS
score (r = 0,700 véi p < 0,001) and negative correlation with
Glasgow score (r = - 0,689; p < 0,001).

RECOMMENDATIONS

From our findings, we have several recommendations:

1. It is very necessary to have more and more studies conducted
like large-scale cohorts of long-term studies in order to have accurate
assessment of the role of copeptin in predicting outcomes for acute
stroke.

2. The measurement of serum copeptin levels is crucial to help
diagnosis, observe, predict outcome in acute stroke pantients. The
measurement of copeptin levels together with other clinical
parameters (i.e. size of cerebral injury, blood glucose, HbAlc, hs-
CRP, fibrinogen, white blood cell counts) allow to improve
prognostic accuracy in stroke subjects in the future.
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