CAC CHU VIET TAT

ADP Adenosine diphosphate

AT III Antithrombin IIT

BC bién chimg

BCMM  Bién chirng mach mau

APTT thoi gian thromboplastin tung phan hoat hoa
bTb bai thao duong

FVII Factor VII (Yéu t6 VII)

FVIII Factor VIII (Yéu t6 VIII)

NTTC ngung tap tiéu cau

PAI-1 Yéu t6 Uc ché Hoat hoa Plasminogen-1

PrC Protein C

PrS Protein S

PT Prothrombin time (thoi gian prothrombin)
TT t6n thuong

vWF von Willebrand Factor (yéu t6 von Willebrand)
MO PAU
1. Tinh cép thiét caa dé tai

Dai thao duong (DTD) 1a mot nhém bénh rdi loan chuyén hoa
glucid déc trung bdi tinh trang tdng duong mau man tinh gy ra do
giam tiét insulin, dé khang insulin hoic két hop ca hai. Dai thao duong
hién dang dugc coi 1a mot van dé sirc khoe toan cau voi tong sb6 nguoi
méc trén thé gidi 1én t&i 425 tridu ngudi vao ndm 2015 va du bao dén
nam 2045 s& 1a 629 triéu nguoi. Viét Nam hién c6 khoang 3,3 triéu
ngudi mic bénh DTD, trong do, ty 16 méc bénh & ngudi cao tudi dang
c6 xu hudng gia tang.

Dai thao dudng co thé gy ra nhiéu bién ching nguy hiém, trong
d6, cac bién chimg mach méau 1a nhitng nguyén nhan hang dau gay tan
phé va tir vong. Co ché gy ra cac bién chirng nay kha phirc tap v6i su
phéi hop ctia nhidu yéu td, trong d6 ¢ céac rdi loan déng cAm mau va

tiéu soi huyét. Xu hudng ting dong va giam tiéu soi huyét xay ra kha



phé bién ¢ nguoi bénh DTP vai biéu hién ting ndng do va hoat tinh
ctia nhiéu yéu t6 dong cdm méu nhu fibrinogen, yéu t§ VII, VIII, XI,
XII, kallikrein, von Willebrand (vWF) cung véi cac yéu té ¢ vai tro
quan trong trong co ché tiéu soi huyét nhu t-PA va PAL.. hoic giam
né)ng dd va hoat tinh cta cac chét khang dong ty nhién nhu PrC, PrS,
AT-III... Bén canh do, ngudi bénh DTD ciing thuong co tang hoat tinh
tiéu cau va rdi loan chirc ning diéu hoa déng mau tai chd ctia cac té
bao ndi mac mach mau, 1am ting nguy co huyét khéi.

o) nguodi bénh BTD cao tuéi, cac rbi loan dong cAm maéu con cd
thé biéu hién mot cach rd rét hon do ban than tudi gia ciing 1a mot yéu
t6 nguy co doc 1ap gay ting dong va giam tiéu soi huyét. Trong nhitng
nim gan day, & trong nude di c6 mot s6 nghién ciru vé tinh trang dong
mau & nguodi bénh DTD duoc cong bd, tuy nhién, chua cb nhiing
nghién ctru riéng cho nhom bénh nhan cao tudi. Bén canh do, mbi lién
quan giita tinh trang ting déng v6i cac bién chimg mach méau cia DTD
cling khong hoan toan thdng nhit giira cac nghién ctru. Vi nhiing 1y do
nay, t6i quyét dinh lya chon d¢ tai “Nghién ctru tinh trang dong cam
mau & ngudi cao tudi bi bénh dai thio duong type 2 va mdi lién quan
v6i cac bién chimg mach mau” nhiam cic muyc tiéu sau:

1. Nghién ciru mot 56 dac diém cua tinh trang dong cam
mdu ¢ nguwoi bénh dai théo dwong type 2 cao tudi.
2. Phdn tich méi lién quan giita cdc chi s6 dong cam
mdu véi mot s6 bién chitng mach mau cia ddi thdo dwong.
2. Nhitng déng gép méi ciia dé tai

Cong trinh nghién ciru da danh gia dwoc mot cach twong ddi toan

dién dic diém cua cac yéu t6 tham gia vao nhiéu giai doan khac nhau

clia qué trinh déng cAm mau & ngudi bénh DTD type 2 cao tudi, bao



gbm s6 luong va d6 ngung tap tiéu cau, yéu té thanh mach (yéu té von
Willebrand), cac yéu té dong mau huyét trong (fibrinogen, yéu té VII,
VIID), cac chit khang dong ty nhién (antithrombin III, protein C,
protein S) va cac yéu t6 tham gia vao qué trinh tiéu soi huyét (PAI-1,
D-dimer, plasminogen). Két qua ciia nghién ctru di cho thay xu huéng
tang dong va giam tiéu soi huyét rd rét & nhom ddi twong nay voi sur
gia tang néng d6/ hoat tinh ctia cac yéu t6 von Willebrand, VII, VIII,
fibrinogen va PAI-1 so v&i nhom chung.

Nghién ctru ciing di di sdu tim hiéu va phan tich mdi lién quan
giita tinh trang déng cAm mau voi mot s6 bién chimg mach méau thuong
gip & cic bénh nhan dai thdo duong type 2 cao tudi. Theo do, sy gia
tang ndng do hodc hoat tinh ciia cac yéu to dong mau nhur fibrinogen,
von Willebrand, yéu té VII, VIII, PAI-1 déu lam ting nguy co xuit
hién céc bién chimg mach mau ¢ ngudi bénh dai thao dudng type 2
cao tudi, dic biét 1 bién ching than va cac bién chimg vi mach noi
chung.

3. B6 cuc ciia ludn 4n

Luan an gom 132 trang, gdm: Dit van d¢ (2 trang), tong quan tai lidu
(35 trang), ddi tugng va phuong phap nghién ctru (22 trang), két qua
nghién ciru (34 trang), ban ludn (36 trang), két ludn (2 trang) va kién
nghi (1 trang). Toan bd ludn 4n c6 55 bang, 7 hinh, so d6 va biéu do.
S tai liéu tham khao 1a 167, gdm 17 tiéng Viét va 150 tiéng Anh.



Chuong 1. TONG QUAN TAI LIEU
1.1. Vai nét vé bénh DPTD & nguoi cao tudi
L.1.1. Chéin dodn: Ap dung tiéu chuin chin doan DTD tuong tu &
ngudi tré tudi, nhung nghiém phap dung nap glucose dugc cho 1a co
gié tri chan doan tot hon xét nghiém duong mau lac déi.
1.1.2. Phén logi: Theo Hoi DTP Hoa Ky, bénh DTP gdm 3 nhom
chinh: DTD type 1, DPTD type 2 va mét s6 loai DTD dic biét khéc.
1.1.3. Bién chimg: Gom nhom BC cép tinh (hén mé do ting ap luc
tham thau, ha duong huyét...) va BC man tinh nhw BCMM, bénh li ban
chan... Cac BCMM gf)rn cac BC vi mach (bénh ly than, bénh vong
mac) va BC mach mau 16n (nhdi mau co tim, nhdi mau nio...).
1.2. Sy thay ddi tinh trang déng cAm mau ¢ nguoi bénh PTD
1.2.1. Réi logn chikc néng té bao nyi mac mach mdu: tinh trang ting
dudng méu truc tiép tin cong va lam tdn thuong cac té bao ndi mac,
thay ddi cdu tric va dic tinh sinh 1y hoc clia mang day, dan dén sy thay
d6i tinh tham va kha ning co gidn ctia mach mau.
1.2.2. Sw thay doi ciia tiéu cau: tinh trang rdi loan chtc ning ndi mac
mach mau c6 thé gdy hoat hoa tiéu cau tai chd, dic trung boi sy tang
két dinh va ngung tap tiéu cau. Tac dung thim thau cia ting duong
mau ciing 1am tang ngung tip va phong thich hat cua tiéu cau.
1.2.3. Sw thay dbi cdc yéu t6 dong cam mdu: c6 thay doi cua hau hét
cac yéu t6 tham gia vao hoat dong dong cAm mau & bénh nhan DTD
theo hudng gdy ting dong va giam tiéu soi huyét.
1.2.4. Sw thay d6i ciia cdc chit khdng dong tw nhién: tinh trang ting
duong huyét lam giam hoat tinh sinh hoc ctia antithrombin, ting nong
d6 khang nguyén va hoat tinh cua protein C.
1.2.5. Roi logn qud trinh tiéu sgi huyét: Tang gin duong vao cac phan
tir plasminogen & bénh nhan TP c¢6 thé lam giam chuyén d6i thanh



plasmin, giam hoat tinh ctia plasmin khi dugc tao thanh. Tang duong
mau ciing kich thich su téng hop PAI-1, lam kéo dai su tdn tai ctia cuc
méu dong va tao ra huyét khi.
1.2.6. Sw thay déi cdu trisc cuc mdu dong: cuc mau dong & ngudi
bénh DTD bj giam kha ning thim do c6 cdu trac ddm dic hon, kich
thudc 16 nho hon, cic soi day hon va nhiéu diém nhanh hon so véi
nhom chung.
1.3. Lién quan giira cac chi s6 dong cAm mau véi cac bién chirng
mach mau & nguwodi bénh PTD

ROi loan ciia qué trinh dong cam mau c6 thé két hop véi cac yéu
t6 nguy co lién quan dén chuyén hoa nhu tinh trang dé khang insulin
va ting duong huyét 1am ting nguy co ctia cac bién chimg tim mach
trong DTD type 2. Nhiéu nghién ctru di cho thiy mdi lién quan rd rét
giita su thay dbi cua cac yéu td dong cAm mau nhu fibrinogen, vWF,
PAI-1, doan prothrombin 142... véi sy xuét hién ciia cac bién chimng
mach mau cia DTD. Mot sé nghién ctru con cho thiy, mdi lién quan
gifra cac r6i loan vé dong cAm maéu va tiéu SOl huyét vO1 sy xuét hién
cac bién chimg mach mau ctia DTD type 2 13 rd rét hon so véi cac bién
s6 1am sang khéc, bao gdm ca mirc d6 ting duong mau. Méi lién quan
giita cc roi loan vé& déng cAm méu va tiéu soi huyét voi cac bién ching
tim mach trong PTD type 2 1a dac biét 16 rét trong sy xuét hién cta
cac yéu t6 nguy co khac nhu kiém soat duong méau kém, réi loan m&
mau va béo phi.

Chuong 2. POI TUQONG VA PHUONG PHAP

2.1. P6i twong nghién ciru
2.1.1. Nhém nghién ciru: gdbm 177 ngudi bénh DTD type 2 cao tudi
(= 60 tudi) dugc chin doan va theo ddi didu trj ngoai tré tai phong

kham Noi tiét khoa Kham bénh hodc diéu tri ndi trt tai cac khoa 1am



sang cia Bénh vién Lao Khoa Trung wong tir thang 04 /2014 - 03
/2018. DTD dugc chan doan xac dinh theo tiéu chuan ctia Hoi Déi thao
duong Hoa Ky (2014). Tiéu chuin HbA1C khéong lwa chon do & Viét
Nam chwa théng nhét vé tiéu chi nay.

— Tiéu chudn logi triv: ngudi bénh tir chdi tham gia
nghién ctru, dang c6 nhidm trang, xuit huyét do moi nguyén
nhén, dang mic ung thu, sau ph?lu thuét, béo phi hoac thira
can, nghién thube 14 > 20 bao nim, bt dong kéo dai, suy
gan, suy than ning, dang ding cac thudc chdng dong va
thudc e ché ngung tap tiéu cau, mic phdi hop cac bénh li
huyét hoc c6 anh huong dén dong cam mau, c¢6 bénh Iy mach
mau trude khi DTD duoc chan doan.

2.1.2. Nhom chirng: gdm 42 nguoi duoc lya chon ngiu nhién dén
kham strc khoe hogc diéu tri tim 1y tai khoa Tam than ctia bénh vién
Lao khoa Trung uong c6 d6 tudi va phan b gi6i tinh tuong dong voi
nhém bénh nhan DTP va thoa mén cac tiéu chuan: khong méc bénh
DTD va r6i loan dung nap dudng huyét, khong mic cac bénh 1i dong
cAm méu, khong c6 cic yéu td nguy co gdy rdi loan dong cAm mau.
2.2. Phwong phap nghién ciru

2.2.1. Thiét ké nghién cieu: Nghién ciru mo ta cit ngang, c6 so sanh
nhom ching.

2.2.2. C& mdu va cach chon mau:

— C& mau nghién ctru md ta cit ngang dugc tinh dyua
theo cong thirc ding dé udc tinh mot ty 1¢ cia to chuc y té
thé gidi:

n=c, ., —

d*>  trong do:



+a = 0,05 (muc ¥ nghia théng ké twong tmg véi KTC
95%).

+ Zi-an=1,96 v6i a=0,05.

+ p la ty 18 ngudi bénh dai thao dudng type 2 c¢6 rdi loan
cac chi sb dong cAm mau (p = 0,8685 theo nghién ciru cla
Trinh Thanh Hung - Luén van Tién sV y hoc, Hoc vién Quan
Y —2003).

+q=1-p=0,1315

+d = 0,05 (d6 chinh x4c tuyét d5i mong mudn).

+ Tinh duge n = 175,4. C& mau nghién ctru thuc té 1a
177.

— MAu nghién ctru duge iy theo phwong phap chon
mau thuan tién. Cac dbi tuong dugc chon vao nghién ctu
theo trinh ty thoi gian, khong phan biét tudi, gidi va biéu
hién cua bénh.

2.2.3. Cdc bwéc tién hanh nghién ciru

Pugc thyc hién theo cac budc trong hinh 2.1.

BN dwoc chan doan DTD theo Tiéu chuin Nhoém chirng
tiéu chuin ADA 2014 (n=177) |*] lwachon [  (n=42)
DANH GIA

= Lamsang, tién st
= XN t& bao mau, sinh héa mau,
nuge tiéu, tham do chire nang,

l

DANH GIA CAC XET NGHIEM BONG MAU

= 50 lugng TC, ngung tap TC véi ADP, Ristocetin,

= PT, APTT, fibnnogen, TT, |

= Pondng dd/ hoat tinh cac yéu o VII, VI vWF,
PrC, Prs, AT Ill, PAI1, D-dimer, plasminogen.

I

Muc tiéu 1
Phén tich so sénh céc két qua xét nghiém déng
cém méu gitra nhdm bénh va nhém chirng

i DANH GIA CACBIEN CHU'NG MACH MAU. |

C6 bién chirng mach mau Khéng c6 bién chirng
- BC mach mau Ién- mach mau
- BC vimach

} }

i M- tiégi 2 |




Hinh 2.1. Cic budc tién hianh nghién ciru
2.2.4. Pja diém tién hanh cdc xét nghiém
— Cdc tham do CLS théng thwong duoc thyc hién va
danh gia két qua tai cac khoa phong twong tmg ctia BV Lio
khoa Trung wong.
— Cdc xét nghigm dong cam mdu
+  Xét nghiém dém sb luong tiéu cau trong mau, dinh
lugng fibrinogen, ty 1€ prothrombin, APTT dugc thyc hién tai
khoa Xét nghiém Bénh vién Lao khoa Trung wong.
+  Xét nghiém do hoat tinh yéu t& VII, VIII, PrC, PrS,
AT III, dinh lugng vWF, D-dimer, PAI-1 va plasminogen, do

TT duoc thuc hién tai phong Xét nghiém dong mau cua khoa



Huyét hoc — Tmyén mau Bénh vién Bach Mai. Cac xét nghiém

dong mau nay dugc thuc hién trén may phan tich déong mau tu
dong CA 1500 (Sysmex- Nhat Ban) va thudc thir cia Dade
Behring (Puc).
2.2.5. Xir Iy 56 ligu: Cac s6 liéu nghién ciru duoc xir Iy bang phan mém
toan thong ké MEDCALC 14.0.
2.2.6. Pao dirc ciia nghién ciru: Nghién ciru duge tién hanh tai cac co

sO'y t€ co uy tin voi sy dong y cia lanh dao cac don vi. Pay la nghién

ctru mo ta, khong c6 can thiép. Cac sb liéu thu duoc chi phuc vu cho

muc dich nghién ctru va cham soc suc khoe nguoi bénh, khong phuc

vu cho cac muc dich khac.

Chuong 3. KET QUA NGHIEN CUU

3.1. Pic diém chung caia cac ddi twong nghién ciru

Bang 3.1. Pdc diém vé tuoi va gioi

Nhém BTD n=177)

Nhom chirng (n=42)

Nhém tuéi P
n % n %
60— 70 65 36,72 14 33,33
71— 80 74 41,81 15 35,71 0,42
> 80 38 21,47 13 30,95
Tudi trung binh 73,57 + 8,48 74,17 £ 10,16 0,69
Ty 1€ nit/nam 2,11 1,63 0,59

Tudi trung binh ctia cac bénh nhan DTD la 73,57 + 8,48, khong
khac biét so voi nhom chimg (p=0,69). Ty 1& phin bd & cac nhom tudi

cling ciing nhu phan b gidi tinh déu khong co sy khac biét gitra 2

nhom, 1an luot véi p=0,42 va p=0,59.

Bdng 3.2. Thoi gian mdc bénh DTD

Khodang thoi gian (ndm)

S6 lwong

Ty 1& (%)

X +SD
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<5 82 46,33 2,51 + 1,63
5-10 52 29,38 8,52+ 1,57
11-19 31 17,51 | 13,94+236
>20 12 6,78 21,33 + 2,64
TONG SO 177 100 7,56 + 5,96

Phan I16n ngudi bénh ¢6 thoi gian méc bénh < 10 nam (75,71%).
Thoi gian méc trung binh 14 7,56 + 5,96 (ndm).
Bdng 3.3. Tudi phat hién TP

Nhéom tudi 36 luong Ty 1¢ (%) X +SD

<60 43 24,29 54,44 + 5,69
61 -70 68 38,42 64,92 + 3,11
> 70 66 37,29 77,18 + 4,94
TONG SO 177 100 66,94 £ 9,98

Phan 16n nguoi bénh phat hién DTD ¢ do tudi > 60 (75,71%).
Tudi phat hién bénh trung binh 13 66,94 + 9,98.
Bdng 3.4. Mt s6 thong sé CLS thong thuong

‘ Nhom DTD | Nhom chirng
Thong s6 pr
(n=177) (n=42)

Hong cau (x 10'%/1) 4,5+ 0,66 4,52 +0,48 0,56
Huyét sic td (g/1) 126,14 + 16,48 | 128,11+ 13,64| 0,41
Bach cau (x 10%1) 8,68 +2.81 7,79 £1,71 0,11
Cholesterol (mmol/l) 479 £ 1,24 478 £0,93 0,94
Triglycerid (mmol/l) 2,44 +£2.47 1,87 £1,08 0,14
HDL-C (mmol/l) 140,29 1,16+0,29 | 0,001
LDL-C (mmol/l) 2,71 +£0,91 2,76+0,74 | 0,77
DPuong mau (mmol/1) 11,76 £ 6,92 5,26 £0,47 < 0,001




11

HbAlc (%) 8,48 £2,35 5,52+0,16 | <0,001
Kiém soat tbt duong

, 42,37%
huyét (%)
Creatinin mau (umol/l) | 88,39 +47,81 | 70,22+ 13,22 | 0,0033
AST (IU/1) 28,14 + 16,88 25,48 £ 9,29 0,84
ALT (IU/) 30,72+ 21,75 | 25,38 +12,67 | 0,36

Nong do HDL-C & nhom DTD thp hon ¢ y nghia théng ké so
v6i nhom ching (p=0,001). Nguoc lai, nong do glucose luc doi,

HbAlc va creatinin mau trung binh & nhém DTD déu cao hon ¢6 ¥

nghia thong ké so v6i nhom chimg.

Bdng 3.5. Ty 1é mét s6 bién chirng mach mau ciia DTD

Bién chirng S6 lwong Ty 1€ (%)
BCMM Ilon 78 44,07%
Bénh 1y mach vanh 4 2,26%
Bénh mach nao 64 36,16%
Bénh mach canh 17 9,6%
Bénh dong mach chi duéi 6 3,39%
Bién chirng vi mach 66 37,29%
Bénh 1y thén 54 30,51%
Bénh 1y vOng mac 18 10,17%
Bién chirng mach mdu 117 66,1%

Ty 1€ nguoi bénh PTD c6 cac BCMM 16n 1a 44,07%, gap nhidu
nhit 1a bénh mach nio (36,16%). Ty 1é ngudi bénh ¢ BC vi mach la
37,29%, gap nhiéu nhat 1a TT than (30,51%). Ty 1¢ nguoi bénh co it

nhit 1 BCMM 12 66,1%.
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3.2. Pic diém dong cAm mau ¢ nguoi bénh PTD type 2 cao tudi
Bdng 3.6. Mot s6 théng sé danh gid tiéu cau

Théng sb Nhém PTP | Nhém chimg | p
S6 lugng TC (x10/1) 24933+ 82,13 | 237,31+ 57,29 |0,54
NTTC véi ADP (%) 48,2 +24,06 | 54,14+20,09 |0,15
INTTC véi Ristocetin (%) | 63,51 £21,84 | 60,18 £21,97 | 0,4

S6 luong va do ngung tap tiéu ciu voi ADP va ristocetin trung
binh & nhém DTD déu khong c6 su khac biét so voi nhom chimng.

Bdng 3.7. Mt s6 xét nghiém thoi gian dong mau

Chi sb Nhém PTP | Nhém chirng | p
PT (%) 102,68 £ 19,59 | 107,71 £ 14,52 | 0,12
APTTr (Bénh/ Chimg) | 0,94 +0,13 0,99+0,15 | 0,04
TTr (Bénh/ Chimg) 1,09+0,11 1,32+0,09 | 0,17

APTTr trung binh & nhém bénh nhan DTD thap hon ¢é ¥ nghia
thdng ké so véi nhom chimg véi p = 0,04.

Bdng 3.8. Nong dé / hoat tinh ciia mét sé yéu té dong mdu

Yéu t6 dong mau Nhom DTD Nhom chirng p
Fibrinogen (g/l) n=177 n=42
>4 58,76% 40,48% 0,049
X +SD 4,54 + 1,46 3,98+ 1,03 | 0,019
Yéu to VII (%) n=140 n=38
> 120 35,71% 15,79% 0,03
X +SD 1132242347 | 102,98+2124 | 0,016
Yéu t6 VIII (%) n =154 n=42
> 270 32,46% 9,52% 0,006
X +SD 22574+91,48 | 188,43 +7848 | 0.017
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vWF (%) n =160 n=41
> 140 85% 53,66% <0,0001
X £SD 24323 +9823 | 207,01 £116,4 | 0,044
Antithrombin I1I (%) n= 154 n=42
<75 16,23% 19,05% 0,84
X £SD 93,54 £ 19,6 88,93 £ 18,35 0,17
Protein C (%) n=155 n=42
<70 9,68% 11,9% 0,89
X +SD 109,65 + 31,03 104,59 +3297 | 0,36
Protein S (%) n=152 n=42
<70 28,95% 33,33% 0,72
X +SD 80,5 + 19,82 82,41 + 21,96 0,59

Nong d6 trung binh cua fibrinogen (p = 0,019) va vWF (p =
0,044) cting nhu hoat tinh trung binh ctia FVII (p=0,016), FVIII (p =
0,017) & nhom DTP déu cao hon ¢ y nghia théng ké so v6i nhom
chung. Ty 1& ting ndng do fibrinogen> 4g/l, VWF > 140%, hoat tinh
FVII > 20% va FVIII > 270% & nhém DTD ciing déu cao hon ¢b y
nghia théng ké so véi nhom chimg (p < 0,05).

Bdng 3.9. Nong dd/ hoat tinh mét s6 yéu té danh gid tiéu soi huyét

Chi s Nhém PTP | Nhém chiing p
D-dimer (ug/l FEU) | 1,64+ 1,98 1,49+2,04 | 0,66
PAI-1 (IU/ml) n=146 n=36

>4 15,75% 0% 0,023
X +SD 2,01 221 093+1,05 | 0,006
Plasminogen (%) 96,29+ 17,88 | 92,73+£20,07 | 04

Nong d6 PAI-1 trung binh va ty 16 ting PAI-1 > 4 IU/ml & nhom
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DTD déu cao hon ¢ y nghia thng ké so v6i nhom chimg, 1an luot
véi p=0,023 va p = 0,006.
3.3. Lién quan giira cAc chi s6 dong cAm mau véi mét s6 BCMM

caa bTD
Bang 3.10. Lién quan giita d¢ ngung tdp TC voi cac BCMM cua DTD
Bién Ngung tip TC voi ADP | Ngung tap TC véi Ristocetin
chirng X £SD p X +£SD p
Bién chirng mach mdu lon
Co 48,06 £ 24 51 63,26 + 23,67
0,96 0,92
Khong 48,29 £ 23 91 63,26 + 20,81
Bénh mach nao
Co 46,48 £ 24,8 66,67 £ 21,04
0,58 0,28
Khong 48,98 £ 23,91 62,06 £ 22,17
Bénh mach canh
Co 46,89 + 24 32 45,89+ 31,28
0,87 0,051
Khong 48,29+ 24,13 64,89 + 20,49
Bién chirng vi mach
Co 43,72 £ 23,46 62 +2241
0,08 0,52
Khong 51,19 £24,13 64,6 £21,52
Bénh ly than
Co 51,87 + 23,95 59,24 + 23,69
0,009 0,12
Khong 40,34 £ 22,62 66,7 + 20,65
Bénh vong mac
Co 55,44 £ 25,28 75,27+9,79
0,36 0,035
Khong 47,5+2391 61,89 + 2256

Do ngung tap TC véi ADP tang c6 ¥ nghia thong ké & nhém cod

TT than (p=0,009). D6 ngung tap TC vai ristocetin ting ¢ nhom cod
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bénh ly vong mac (p=0,035).
Bdng 3.11. Lién quan giita nong dé fibrinogen véi cac BCMM ciia DTD

Fibrinogen (g/l)

N(;ng do fibrinogen (} +SD)

Bién chirng

(n =104)\(n = 73)

<4
OR

Co

P BCMM

Khong

BCMM P

BCMM lon

42,31%

46,58%] 0,84

0,5814,48 £1,23

4,6 +1,63] 0,59

Bénh mach nao

34,62%

38,36% 0,85

0,61]4,44+1,14

4,6 +1,62] 0,5

Bénh mach canh

8,65%

10,96%)| 0,7

0,61]4,26+0,93

4,57+ 1,5 041

Bénh DM chi dudi

4,81%

1,37% | 3,64

0,24]6,05+1,55

4,49 + 1,44 0,01

BC vi mach

45, 19%

26,039 2,34

0,01]5,03+1,83

426+ 1,110,002

Bénh 1y than

39,42%

17,81%| 3

0,003 5,1 +1,89

43 +1,16] 0,002

Bénh vong mac

9,62%

10,96%] 0,86

0,7714,81 +£1,64

4,51+1,44 0,63

Nong db fibrinogen tiang > 4g/1 lién quan véi nguy co xudt hién
>1 BC vi mach (OR = 2,34; p=0,01) va bénh than BPTD (OR =3; p
=0,003). Nong do trung binh cua fibrinogen tang cao & nhom c6 bénh
ly dong mach chi duéi (p = 0,01); > 1 BC vi mach (p=0,002) va bénh

1y than BDTD (p=0,002).
Bdng 3.12. Lién quan giita hoat tinh FVII voi cac BCMM cua DTD

] Hoat tinh FVII ( X +SD)
Bién chirng
Co BCMM Khong BCMM p
BCMM lén 117,6 £ 19,76 110,2 £25,38 0,59
Bénh mach ndo 117,3+21,13 111,2 +24,39 0,15
Bénh mach canh 1149 £ 17,61 113,1 £23,99 0,79
Bénh PM chi dudi 104,6 £ 9,97 113,35 +23,6 0,6
BC vi mach 120,06 + 15,9 109,42 + 26,1 0,0007
Bénh 1y than 120,6+ 16,07 110,2 £25,38 0,016
Bénh 1y vong mac 121,65 + 14,7 112,28 £24,11 0,16
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BCMM | 118184184 |

105,06 = 28,3 |

00003 |

Hoat tinh FVII trung binh ting c6 ¥ nghia théng ké & nhom co
BC than (p=0,016) hodc c¢6 > 1 BC vi mach (p=0,0007) hodc > 1
BCMM do BTD (p=0,0003).
Bang 3.13. Lién quan gitta hoat tinh FVIII voi cac BCMM cua BDTP

Hoat tinh FVIII (%)
Bién chitng > 180% | <180%
OR p
m=102) | (n=52)
BCMM lon 42,16% 57,69% 0,53 0,07
Bénh mach ndo 36,27% | 48,08% 0,61 0,16
Bénh mach canh 10,78% | 11,54 % 0,93 0,89
Bénh PM chi dudi 0% 3,8% 0,11 0,14
BC vi mach 45, 1% 25% 2,46 0,017
Bénh ly than 37,25% 19,23% 2,49 0,002
Bénh ly vOng mac 10,78% 9,62% 1,14 0,82

Hoat tinh FVIII > 180% lién quan v&i ting nguy co xudt hién >
1 BC vi mach va BC than, 1an luot v&i OR = 2,46; p=0,017 va OR =

2,49; p = 0,002.

Bdng 3.14. Lién quan gitta nong do vWF véi cde BCMM ciia DTD

Néng dp vWF (%)

Bién chimg > 140%
(n =136)

<140%
(n=24)

OR

p

>210%
(n =88)

<210%
(n=176)

OR| p

BCMM Ilon 44,85%

29,17%

1,98

0,16

47, 1%

35,5%

1,65] 0,11

Bénh mach ndo [36,03%

25%

1,69

0,3

40,91%

25%

2,081 0,03

Bénh mach canh |11,76%

0%

6,7

0,19

10,22%

10,52%

0,971 0,95

Bénh DM chi dudi 3,68%

4,17%

0,92

0,94

3,41%

3,95%

0,86 | 0,85

\BC vi mach 40,44%

12,5%

4,75

0,015

43,18%

30,26%

1,751 0,09

Bénh ly than 37,25%

19,23%

3,46

0,054

36,36%

25%

1,71] 0,11
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IBénh vong mac

9,56%

8,33%

1,16

0,85

9,09%

9,21%

0,99

0,98

BCMM

68,38%

41,67%

3,03

0,014

70,45%

59,21%

1,64

0,13

Nong d6 vWF>140% lién quan voi ting nguy co cta > 1 BC vi
mach (p=0,015) hodc 1 BCMM cua BDTD (p=0,014).
Bdng 3.15. Lién quan giita hoat tinh protein C voi caic BCMM cia DTD

Protein C (%)
Bién chimng <70 >70 | OR | KTC95% | p
(n=15) | (n=140)

BCMM lon 46,67% | 48,57% | 0,93 | 0,32 -2,69 | 0,89
Bénh mach néo 33,33% | 40,71% | 0,73 ]0,24—-2,24 | 0,58
Bénh mach canh 20% 9,29% | 2,44 | 0,61-9,79 | 0,21
Bénh DM chidudi | 6,67% 2,14% | 3,26 |0,32-33,49]0,32
BC vi mach 46,67% |36,43% | 1,53 |0,52-4,46 | 0,44
Bénh 1y thin 26,67% 30% 0,85 [0,26-2,82 0,79
Bénh vdng mac 26,67% 8,57% | 3,88 (1,07 — 14,04 0,04

Hoat tinh protein C huyét twong giam < 70% lién quan véi ting
nguy co bénh 1y vong mac ctia PTD (OR = 3,88; p = 0,04).
Bdng 3.16. Lién quan gitta nong dé D-dimer véi cac BCMM ciia DTD

D-dimer (ng/l FEU)
. KTC
Bién chirng >2 <2 OR p
95%
n=37) | (n=128)
BCMM lon 43,24% | 47,66% | 0,84{0,4—1,74 0,64
Bénh mach néo 37,84% | 39,06% | 0,95/0,48 —2,02 0,89
Bénh mach canh 2,7% 12,5% | 0,19]0,025 — 1,52/0,11
Bénh DM chi dudi 5,4% 2,34% | 2,38|0,38 — 14,81|0,35
BC vi mach 56,76% | 32,03% | 2,78/1,32— 5,89 0,007
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Bénh 1y thin 51,35% | 24,22% | 3,3|1,54—7,07 (0,002
Bénh vong mac 8,11% 10,94% | 0,72(0,19 — 2,65 0,62

Nong d6 D-dimer huyét tuong ting > 2 pg/l FEU lién quan voéi
tang nguy co xuét hién bénh Iy than (OR = 3,3 ; p=0,002) va>1 BC
vi mach do BTD (OR =2,78 ; p = 0,007).

Bdng 3.17. Lién quan gitta nong dg PAI-1 véi cac BCMM ciia DTD
PAI-1 (1U/ml)

>4 <4 OR | KTC 95% p
Biéu hién | (n=23) | (n=123)

BCMM lén 47,83%| 46,34% | 1,06] 044—-2,59| 0,89

Bénhmachvanh | 4,34% | 2,44% | 1,80| 0,18 —18,29| 0,61

Nhdi mau ndo 39,13%| 38,21% | 1,04] 0,42-2,59| 0,94

Hep mach cidnh 8,69% 9,76% | 0,88| 0,19—-4,37 | 0,87
Bénh PM chiduoi | 4,34% | 2,44% | 1,80| 0,18—-18,29| 0,61
BC vi mach 56,52%| 32,52% | 2,69| 1,09—6,68| 0,032
Bénh 1y thin 39,13%| 26,83% | 1,75] 0,69-4,43| 0,23
Bénh vong mac 26,09% | 8,13% | 3,99| 1,28—12,38| 0,017

Nong do PAI-1 huyét twong > 4 IU/ml lién quan véi ting nguy
co xuat hién cua bénh vong mac (OR=3,99;p=0,017) va>1BC vi
mach cia PTP (OR =2,69 ; p=0,032).

Chuong 4: BAN LUAN

4.1. Pic diém chung ciia cac bénh nhan PTD type 2 cao tudi

4.1.1. Phdn bé vé tuéi va gidi: tudi trung binh cua cac bénh nhan DTD
cao tudi la 73,57 + 8,48, tvong dong véi nhitng két qua nghién ciru da
dugc cong bd trude day nhu cac nghién ctru cia Wang Y. (72 + 8,7),
Yu X. (70,6 £ 8,8), Edo AE. (73,40 £ 0,72 ) va Djrolo F. (71,83 +
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6,32). DTD type 2 khong c6 xu hudng rd rét vé phan b gidi tinh. Ty
16 phan bd gi6i tinh & cac bénh nhan DTD type 2 cao tudi co su dao
dong kha 16n gitra cac nghién ctru. Trong nghién clru nay, ty 1€ nit/
nam = 2,11, tic 1a kha phi hop véi cac két qua trude day.
4.1.2. Tuéi phat hi¢n bénh: Tudi phat hién DTD type 2 c6 su khac
biét giita cac két qua nghién ciru trén nhitng nhom ddi twong khac
nhau. Cac nghién ciru trén nhimg bénh nhan DTD type cao tudi
thuong cho thiy tudi phat hién hodc khoi phat bénh cao hon rd rét so
vO1 cac bénh nhan tré tudi nhu céc nghién ctru cia Wang Y, Lee BK,
Rosso D. Két qua cua nghién ciru nay kha twong ddng voi nhitng két
qué trén véi tudi phat hién bénh trung binh 1a 66,94 + 9,98.
4.1.3. Bién chirng mach mdu ciia PTD: Ty 18 ctia hau hét cac BCMM
& ngudi bénh BPTD 2 type cao tudi déu co khoang dao dong rat 16n
giita cac két qua nghién ctru da duogc cong bd trude ddy nhu bénh mach
vanh 13 2,8% - 48,1%, nhdi méau ndo 1a 5,6% - 31,3%, bénh Iy DM chi
dudila 6,73% -48,9%, TT than 1a 12,1% - 36,9% va bénh 1y vong mac
14 6,7% - 71,4%. Két qua clia nghién ctru nay hau hét déu nam trong
hodc gan nhing dai bién thién trén.
4.2. Tinh trang déng cim mau & nguoi bénh PTD type 2 cao tudi
4.2.1. Sw thay déi cdc thoi gian PT va APTT: kha nhiéu nghién ctru
trude ddy da cho thdy su rat ngin cua thoi gian APTT & ngudi bénh
DTD so voi nhém chimg khoe manh, tuong tu Kkét qua dugc ghi nhan
trong nghién ctru nay.
4.2.2. Sw thay déi cdc yéu té dong mdu va tiéu soi huyét:

4.2.2.1. Fibrinogen: nong d6 fibrinogen huyét trong duoc phat
hién tang 1én & cac bénh nhan DTD type 2 trong kha nhiéu nghién ctru.

Nghién ctru ndy ciing tim thiy ndéng do trung binh cua fibrinogen
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(p=0,019) va ty 1é ting ndng do fibrinogen > 4g/l (p=0,049) & nhom
bénh nhan DTD déu cao hon ¢ y nghia théng ké so véi nhom chimng.
Co ché dan dén su gia ting ndng do fibrinogen & ngudi bénh DTDH
type 2 dugc cho 1 lién quan dén sy tang tong hop fibrinogen & gan va
cac tac dong cua tinh trang tang dudng mau.

4.2.2.2. Yéu té VII (FVII): Kha nhiéu nghién ciru da cho thiy sy
gia tang néng d6 hoac hoat tinh ctia FVII & cac bénh nhan BTD, dac
biét PTD type 2. Nghién ctru nay cling ghi nhan hoat tinh trung binh
cua FVII va ty 1¢ tang hoat tinh FVII >120% & nhém bénh nhan BTD
déu cao hon c6 y nghia théng ké so v6i nhom ching. Céc gia thuyét
dugc dua ra dé giai thich cho sy gia ting nay 1a mdi lién quan giita
FVII vé6i cac thanh phan lipid méu, vai trd cua ting dudng huyét va su
dé khang insulin...

4.2.2.3. Yéu té VIII (FVIII): nghién ctru nay cho thdy méi tuong
quan & mirc do trung binh nhung rat c6 y nghia thong ké giita hoat tinh
yéu t& VIII v6i ndng do vWF (1=0,47; p< 0,0001). Mbi twong quan
nay c6 thé dugc giai thich bang sy lién quan vé mit sinh 1y hoc gitra
FVIII va vWF. Sy gia tang néng d6 hoac hoat tinh ctia FVIII & cac
bénh nhan DT type 2 so voi nhém ching ciing da duoc tim thiy trong
kha nhiéu nghién ctru va thudng duge cho 1a thir phat sau sy gia ting
ndng do ciia vVWF gay ra béi tinh trang ton thuong thanh mach.

4.2.2.4. Yéu t6 von Willebrand (vWF): Cac nghién ctru theo di
doc cho thiy, ndng d6 vWF thuong ting dan theo thoi gian & ngudi
bénh BTD type 2, co ché 6 thé do tinh trang ton thuong hodc 16i loan
chirc ning ndi mac lan téa giy ra do tinh trang ting duong huyét kéo
dai va d& khang insulin din dén sy ting giai phong vWF vao hé tudn

hoan. Trong nghién ctru ndy, ndng do trung binh ciia vWF va ty 18 ting
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nong d6 vWF > 140% & nhom bénh nhan DTD déu cao hon co y nghia
théng ké so voi nhém ching. Bén canh dé, méi trong quan thuén giita
ndng d6 vWF véi tudi ciia ngudi bénh (p = 0,0001) ciing d dugc phat
hién, tuong ddng véi két qua nghién ciru ciia cac tac gia khac nhu Chen
SF.

4.2.2.5. Céc chdt khang déng tw nhién: Su thay d6i nong do /
hoat tinh cta cac chat khang dong tu nhién & ngudi bénh BTD type 2
khong théng nhit gitra cac nghién ciru. Trong nghién ciru nay, hoat
tinh cia AT III, PrC va PrS cling khong c6 sy khéc biét gitra nhom
DTD va nhom chimg. Nguyén nhan cé thé 1a do nhirng tic dong trai
chiéu ctia bénh DTD va tudi gia ddi voi cac chat nay.

4.2.2.6. PAI-1: Két qua ctia nhiéu nghién ciru da cho thay, nong
d6 / hoat tinh ciia PAI-1 trong huyét twong tang rd rét & cac bénh nhan
DTD type 2 so v6i nhom chimg. Trong nghién ctru ndy, ndng do trung
binh cua PAI-1 va ty 18 ting nong d6 PAI-1 > 4 TU/ml & nhom bénh
nhan DTD type 2 cao tudi ciing déu cao hon c6 ¥ nghia théng ké so
v6i nhém chimg. Co ché duge cho 14 lién quan chi yéu dén yéu t6 ting
duong mau, tang triglycerid mau va dé khang insulin.
4.3. Lién quan giira cac chi s6 dong cAm mau véi mat s6 bién chimg
mach mau cia PTD.
4.3.1. Fibrinogen: nghién ctru nay cho thdy, sy gia ting ndng do
fibrinogen & ngudi bénh DTD type 2 ¢6 lién quan thuin véi sy xuit
hién ctia bénh ly PM chi duéi (p=0,01); bénh ly than (p=0,002) va BC
vi mach (p=0,002). Tuong ddng véi cac két qua nay, nghién ctru cua
nhiéu tac gia nudc ngoai ciing cho thay, sy gia ting nong do fibrinogen

& nguoi bénh DTD type 2 ¢6 lién quan vé6i ting nguy co cia hiu hét
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cac BCMM cua bénh, dic biét 1a cac BC vi mach. Co ché cho méi lién
quan ndy con chua duoc hiéu rd.

4.3.2. Yéu té VII (FVII): O nguoi bénh DTD type 2, ting ndng do
FVII duoc tim thdy c6 mdi lién quan véi su gia ting nguy co hau hét
cac BCMM ctia bénh trong nhiéu nghién ciru. Trong nghién ciru nay,
hoat tinh FVII > 120% lién quan c6 ¥ nghia thong ké véi nguy co xuét
hién cua cac BCMM, dac biét khi ting déng thoi voi n(‘Sng dd caa
fibrinogen hoic vWF. Diéu nay cho thiy tic dong cing chibu cua cac
yéu t6 trén ddi voi su phat trién cac BCMM cua DTD.

4.3.3. Yéu t6 VIII: mot s6 nghién ciru di cho thdy mdi lién quan giita
né)ng dd / hoat tinh cua FVIII véi cac BCMM 6 bénh nhan DTD type
2. Sy thiéu hut bam sinh ctua FVIII & cic bénh nhan haemophilia A c6
vai tro bao vé dbi voi cac bénh 1y tim mach. Nghién ciru ny ciing phat
hién dugc mdi lién quan thuén gitra hoat tinh FVIII véi ty 1€ mic cac
BC vi mach va bénh 1y than cua DTD.

4.3.4. Yéu té von Willebrand (vWF): vWF duoc chimg minh c6 mbi
lién quan rd rét véi cac BCMM cua DTD, bao gdm ca cac BCMM 16n
va cac BC vi mach. Tang nong d6 / hoat tinh vWF huyét twong lam
tang ca nguy co xuat hién va mirc d6 ning ciia cic BCMM trong DTPD.
Nghién ctru ndy ciing tim thdy mdi lién quan giira ting nong d6 vWF
véi tdng nguy co cac BCMM cua PTD, dac biét 1a cac BC vi mach.
4.3.5. PAI-1: PAI-1 12 mot tac nhan @c ché tiéu soi huyét manh va
dugc cho 12 ¢6 vai tro thuc ddy cac bénh 1y mach mau, dic biét & nguoi
bénh DTP. Nhiéu nghién ciru da cho thay ndng dd/hoat tinh PAI-1
trong huyét twong c6 lién quan rd rét v6i tn xuat cac BCMM ciia

PTD, diac biét la cac BC vi mach. PAI-1 cling dugc chiing minh c6 vai
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trd sinh bénh hoc quan trong d6i voi ton thwong than ciia DTD. Két
qua tuong tu cling da duoc ghi nhan trong nghién clru nay.
4.3.6. D-dimer: mot s6 nghién ctru cit ngang di tim thiy su gia ting
néng d6 cua D-dimer ¢ bénh nhan DTD c6 lién quan voi su xuét hién
ctia ca cac BC mach mau 16n va BC vi mach cua bénh, dic biét 1a ton
thuwong than. Trong nghién ciru ndy, nhém bénh nhan véi nong do D-
dimer > 2 pg/l FEU ¢6 nguy co mic cac BC vi mach va BC than cao
hon ¢6 ¥ nghia thong ké so voi nhém c6 ndng do6 D-dimer < 2 pg/l
FEU.
KET LUAN

Qua nghién ciru 177 bénh nhan dai thio duong type 2 cao tudi
va nhom ching gom 42 nguoi khong méc dai thdo duong co tudi va
gi6i tinh twong dong, ching toi xin dwa ra mot sd két luan sau:

1. Pic diém cia tinh trang dong cAm mau & nguwdi bénh dai
thao dwong type 2 cao tudi.

- Ngudi bénh dai thao duong type 2 cao tudi co cac biéu
hién réi loan dong cAm méu theo hudng ting déng va giam tiéu
soi huyét:

+ Rt ngan thoi gian hoat hda thromboplastin mot phan

(APTT) (bénh/ ching) so v6i nhém chirng khong mic bénh.

+ Tang nong do hodc hoat tinh trong huyét twong cua
nhidu yéu t6 dong méau so v6i nhom ching, bao gdbm
fibrinogen, yéu td von Willebrand, yéu t6 VII, yéu t6 VIII va

Yéu t6 trc ché hoat hoa plasminogen (PAI).

- Néng d0 / hoat tinh ctia mot ) yéu td dong cAm méu
trong huyét twong c6 twong quan thuin voi tudi ciia ngudi bénh,

ty 16 HbAlc (yéu t6 von Willebrand), ndng d6 cholesterol va
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triglycerid mau (yéu td VII va PAI-1); tuong quan nghich v&i nong
d6 HDL-cholesterol (yéu t6 von Willebrand)
2. Lién quan giira cac chi s6 dong cAm mau véi mét sé bién ching
mach mau cida dai thao duwong
Su thay ddi ctia mot s6 chi s dong cam mau & nguoi bénh dai
thao duong type 2 cao tudi lién quan c6 y nghia thong ké véi su xut
hién céc bién chimg mach mau cta déi thao dudng:

- Do ngung tap tiéu ciu véi ADP ting c6 y nghia thong
ké & nhom co ton thuong than va bénh 1y dong mach chi duéi. Bo
ngung tap tiéu cAu véi ristocetin ting c6 ¥ nghia thong ké & nhém
c6 bénh ly vOng mac cua dai thao duong.

- Tang nong d¢ ciia fibrinogen, yéu t6 von Willebrand,
D-dimer, PAI-1 va hoat tinh ciia cac yéu t6 VII, VIII trong huyét
tuong déu lién quan voi ting nguy co cac bién ching mach mau
cua dai thao duong, dac biét 1a cac bién chtrng vi mach.

- Tang dong thoi ndng d6 hodc hoat tinh cua cac yéu td
VII, fibrinogen va von Willebrand c6 tac dong cong hudng dbi voi
nguy co xuét hién cac bién chimg vi mach cuia déi thdo duong.

KIEN NGHI

Ngudi bénh dai thao dudng type 2 cao tudi thuong c6 biéu hién
tinh trang ting dong va giam tiéu soi huyét, véi su thay d6i ndng do
hodc hoat tinh cia nhiéu yéu t6 déng mau nhu fibrinogen, von
Willebrand, yéu t6 VII, yéu t6 VIII va PAI-1. Sy thay d6i nay c6 lién
quan rd rét véi nguy co xuat hién cac bién chirng mach mau cia bénh,
dic biét 1a cac bién chung vi mach. Do 0, can xét nghiém dinh ky
ndng d6 hodc hoat tinh cua cac yéu td déng mau & ngudi bénh dai thao

dudng type 2 cao tudi dé c6 thé phat hién sém tinh trang ting dong va
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giam tiéu soi huyét, tir d6, can nhéc cac bién phap diéu tri du phong,
dic biét khi co su gia ting dong thoi ndng do cua nhiéu yéu t6 dong

mau.
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ABBREVIATIONS

ADP Adenosine diphosphate
AT I Antithrombin IlI

APTT Activated Partial Thromboplastin Time

CAD Coronary Artery Disease

CVD Cerebral Vascular Disease

DM Diabetes Mellitus

FVII Factor VII

FVII Factor VIII

LEAD Lower Extremity Artery Disease

PAI Plasminogen Activator Inhibitor

PrC Protein C

PrS Protein S

PT Prothrombin time

vWF von Willebrand Factor
INTRODUCTION

1. Urgency of topics

Diabetes mellitus (DM) is a group of metabolic disorders
characterized by chronic hypercholesterolemia caused by decreased
insulin secretion, insulin resistance, or a combination of both.
Diabetes is currently considered a global health problem, with a
worldwide of 425 million patients in 2015 and a prediction of 629

million in 2045. Vietnam currently has about 3.3 million diabetic
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patients, in which the prevalence of diseases in the elderly is

increasing.

Diabetes mellitus can cause many serious complications, in
which vascular complications are the leading causes of disability and
death. The mechanism behind these complications is complicated by
the combination of many factors, including abnomalities of
coagulation and fibrinolysis. Trends in hypercoagulability and
hypofibrinolysis are common in diabetic patients manifesting
increased levels and activity of many clotting factors such as
fibrinogen, factor VII, VIII, XI, XII, kallikrein, von Willebrand (vWF)
along with important factors in fibrinolytic mechanisms such as t-PA
and PAIL.. or reduced concentration and activity of natural
anticoagulants such as PrC, PrS, AT-IIIL... Besides, diabetic patients
often have increased platelet activity and dysfunction of blood clotting
regulation in endothelial cells, increasing the risk of

thromboembolism.

In elderly diabetic patients, hemostatic disorders may be more
pronounced since old age itself is also an independent risk factor for
hypercoagulability and hypofibrinolysis. In recent years, quite of
studies on hemostasis in diabetic patients have been published in
Vietnam, but there are no studies specifically conducted for elderly
patients. The relationship between hypercoagulability and vascular
complications of DM is not entirely consistent among these studies.
For this reason, | decided to select the topic, "Study on hemostasis in
elderly people with type 2 diabetes and their association with vascular

complications" for the following purposes:
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1. Study some hemostatic characteristics in elderly type 2

diabetic patients.

2. Analyze the relationship between hemostatic parameters

and some vascular complications of diabetes mellitus.
2. New contributions of the thesis

The study assessed the relatively comprehensive features of
the factors involved in the different stages of hemostasis in elderly
patients with type 2 diabetes, including the count and aggregation of
platelet, endothelial factor (von Willebrand factor), plasma clotting
factors (fibrinogen, factor VII, VII), natural anticoagulants
(antithrombin IIl, protein C, protein S ) and fibrinolytic factors (PAI-1,
D-dimer, plasminogen). The results of this study showed a significant
trend of hypercoagulability and hypofibrinolysis in this group of
patients with increased levels of von Willebrand, VII, VIII factors,

fibrinogen and PAI-1 in comparison to control group.

This study was also investigating the association between
hemostatic conditions and some common vascular complications in
type 2 diabetic patients. As such, increased levels or activity of
hemostatic factors such as fibrinogen, von Willebrand, factor VIi, VIII,
and PAI-1 increase the risk of developing vascular complications in
type 2 diabetic patients, especially renopathy and microvascular

complications.

3. Layout of the thesis
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132 page thesis include: Introduction (2 pages), Chapter 1-
Overview (35 pages); Chapter 2 - Objects and Methods (22 pages);
Chapter 3 - Results (34 pages); Chapter 4 - Discussions (36 pages);
Chapter 5 - Conclusions (2 pages) and Recommendations (1 page).
The thesis has 55 tables, 7 charts and figures and 167 references

(including 17 Vietnamese documents and 150 English documents).
Chapter 1. OVERVIEW
1.1. A brief description of diabetes mellitus (DM) in the elderly

1.1.1. Diagnosis: Applying the same diagnostic criteria for young
adults, glucose tolerance testing is considered to be better diagnostic

than fasting glucose testing.

1.1.2. Classification: According to the American Diabetes
Association, diabetes consists of three major types: type 1 diabetes,

type 2 diabetes and some other types of diabetes.

1.1.3. Complications: Includes acute complications (hyperosmolar
coma, hypoglycemic coma...) and chronic complications such as
vascular complications, foot disease... Vascular complications include
microvascular complications (nephropathy, retinopathy) and

macrovascular complications (myocardial infarction, stroke...)

1.2. Changes in hemostasis in diabetic patients

1.2.1. Vascular endothelial dysfunction: The hyperglycemic state
directly attacks and damages the endothelial cells, altering the
structure and physiological characteristics of the basal membrane,

resulting in changes in permeability and elasticity.
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1.2.2. Platelet changes: Endothelial dysfunction can cause local
platelet activation, characterized by increased adhesion and
aggregation of platelet. The osmotic effect of hyperglycemia also

increases the aggregation and release of platelets.

1.2.3. Changes in coagulation factors: changes in most of the
coagulation factors in diabetic patients in the trend of

hypercoagulability and hypofibrinolysis.

1.2.4. Changes in natural anticoagulants: hyperglycemia decreases
the biological activity of antithrombin, increases antigen concentration

and activity of protein C.

1.2.5. Fibrinolytic Disorders: increased glycation of the plasminogen
molecule in diabetic patients can reduce the conversion to plasmin,
reducing the activity of formed plasmin. Hyperglycemia also
stimulates PAI-1 synthesis, prolonging life of clot and producing

thromboembolism.

1.2.6. Changes in clot structure: clots in diabetic patients have
reduced permeability because their had a more compact structure,
characterised by smaller pore size, increased fibre thickness and

number of branch pointscompared with controls.

1.3. Relationship between hemostatic parameters with vascular
complications in diabetic patients

The disorder of hemostasis may be combined with metabolic risk
factors such as insulin resistance and hyperglycemia to increase the
risk of cardiovascular events in type 2 diabetes. Several studies have

shown a clear relationship between the change of the hemostatic
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factors such as fibrinogen, vWF, PAI-1, prothrombin 1 + 2 ... with the
development of vascular complications of diabetes. A number of
studies have also found that the association of coagulation and
hemolysis disorders with the incidence of vascular complications of
type 2 diabetes is more pronounced than other clinical variables,
including hyperglycemia. The relationship between coagulation and
hemolysis disorders with cardiovascular complications in type 2
diabetes is particularly evident in the presence of other risk factors

such as poor glycemic control, dyslipidemia and obesity.

CHAPTER 2. SUBJECTS AND METHODS
2.1. Subjects
2.1.1. Diabetic patient group:

— 177 older type 2 diabetic patients (> 60 years old) were
diagnosed and outpatient treated at the Clinic of Endocrinology or
inpatient treated at different departments of the National Geriatric
Hospital from April 2014 — March 2018. Diabetes mellitus was
diagnosed according to the criteria of the American Diabetes
Association (2014). The HbA1C standard was not used because it was
not agreed upon in Vietnam.

— Exclusion criteria: Patients who refuse to participate in the
study, are having infections, bleeding for all causes, suffering from
cancer, after surgery, obesity or overweight, smoking > 20 pack years,
prolonged immobilisation, liver failure, severe renal failure, using
anticoagulants and platelet aggregation inhibitors, having
hematological diseases associated with coagulation and hemolysis or
vascular disease before the diagnosis of diabetes.
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2.1.2. Control group

— 42 randomly selected people who received check-up or

psychological treatment at the Psychiatric Department of National

Geriatric Hospital. The controls had the same age and sex distribution

as the diabetic group and met the criteria: do not have diabetes mellitus

and glucose intolerance, do not have hemostatic diseases, no risk

factors for hemostatic disorders.

» Clinical and historic manifestations

» Cell blood count, biochemical parameters of blood and
unne, functional exploration and diagnostic imaging

Diabetic patients fulfill the ADA Selection Control group
2014 criteria (n=177) * criteria [ (n=42)
ASSESSMENT

!

HEMOTATIC PARAMETERS
» PT APTT, fibrinogen, TT

PAI-1, D-dimer, plasminogen

» Platelet counts, platelet aggregation with ADP, Ristocetin

= Plasma levels/ activity of FVII, FVIIL vWF, PrC, PrS, AT Il

!

Purposes 1
Comparative analysis of hemotatic parameters
between diabetic and control groups

ASSESS VASCULAR COMPULCATIONS

{ 1 !
With vascular complications Without vascular
- Macrovascular complications complications
- Microvascular complications
Purposes 2

Comparative analysis of hemotatic parameters between
groups with and without diabetic vascular complications
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Figure 1: Steps to conduct of study
2.2. Methods

2.2.1. Methods of study: a cross-sectional descriptive study in

comparison with control groups.
2.2.2. Sample size and sample selection:

— Sample size calculated according to the formula:
n= ZZ pq

1—a/2” ;2
d

+ nis the minimum sample size
+ o= 0.05 (statistically significant level corresponding to a 95%
Cl)

+ Zy.a2 = 1.96 with oo = 0.05

+ p is the prevalence of diabetic patients with hemostatic
disorders (choose p = 0.8685 according to Trinh Thanh Hung, Thesis
of Philosophy Doctor in Medicine, Vietnam Military Medical
University - 2003);

+ g=1-p=0.1315;

+ d is the absolute precision desired, choose d = 0.05. From

there, calculate n =175.4. Our study has a sample size of 177 patients.
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— Samples were selected by convenient sampling. The subjects
are selected in chronological order, irrespective of age, sex and
manifestations of disease.

2.2.3. Steps to conduct: Following the flowchart in figure 2.1.
2.2.4. Places of conducting laboratory evaluations
2.2.4.1. Regular subclinical tests are performed at the corresponding

departments of National Geriatric Hospital.
2.2.4.2. Hemostatic tests

— Tests for platelet count, fibrinogen, prothrombin, and APTT
were performed at the Laboratory Department of National Geriatric
Hospital.

— Tests for quantification of activity of factor VII, factor VIII, PrC,
PrS, AT lll and level of vWF, D-dimer, PAI-1 and plasminogen, TT
measurements were performed at the coagulation laboratory of
Hematology and Transfusion Department of Bach Mai Hospital. These
coagulation tests were performed on the CA 1500 automatic clotting
machine (Sysmex-Japan) and Dade Behring's reagent (Germany).
2.2.5. Data processing: The data were processed by MEDCALC 14.0

statistical software.

2.2.6. Ethics Research: Research is conducted in prestigious medical
centers with the consent of the leaders of the units. This is descriptive
study, no intervention, based on the willingness of the participate.
The data are collected for research and patient care purposes only

and not for other purposes.
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CHAPTER 3. RESULTS

3.1. General characteristics of the studied subjects

Table 3.1. Age and sex characteristics

DM group (n=177) |Control group (n=42)
Age p
n % n %
60— 70 65 36.72 14 33.33
71 —80 74 41.81 15 35.71 0.42
> 80 38 21.47 13 30.95
X +SD 73.57 + 8.48 74.17 + 10.16 0.69
Female/male 2.11 1.63 0.59

Average age of diabetic patients was 73.57 + 8.48, not different

from the control group (p = 0.69). Both of distribution in age groups

and sex were not significantly different between 2 groups, p =0.42 and

p = 0.59, respectively.
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Table 3.2. Diabetes mellitus duration

Duration (year) n % X +SD
<5 82 46.33 2.51+1.63
5-10 52 29.38 8.52+1.57
11-19 31 17.51 13.94+2.36
>20 12 6.78 21.33+£2.64
Total 177 100 7.56 +5.96

Most patients have a disease duration of < 10 years (75.71%). The
average disease duration was 7.56 £ 5.96 (years).
Table 3.3. Age of diabetes mellitus diagnosis

Age n % X £SD

<60 43 24.29 54.44 £ 5.69
61-70 68 38.42 64.92 +3.11
>70 66 37.29 77.18 +4.94
Total 177 100 66.94 +9.98

The majority of patients were diagnosed with diabetes at age of over
60 (75.71%). The average age of diabetes diagnosis was 66.94 + 9.98.

Table 3.4. Some common subclinical parameters

DM group Control group
Parameter p
(n=177) (n=42)
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RBC (x 10%*%/1) 45+ 0.66 4.52+0.48 0.56
Hemoglobin (g/) 126.14+16.48 | 128.11+13.64 0.41
WBC (x 10%/1) 8.68 £2.81 7.79+1.71 0.11
Cholesterol (mmol/1) 479 +1.24 4,78 +0.93 0.94
Triglycerid (mmol/l) 2.44 +2.47 1.87 £1.08 0.14
HDL-C (mmol/l) 1+£0.29 1.16 £ 0.29 0.001
LDL-C (mmol/l) 2.71+£0.91 2.76 £0.74 0.77
Glucose (mmol/l) 11.76 + 6.92 5.26 £0.47 <0.001
HbAlc (%) 8.48 +2.35 5.52+0.16 <0.001
Creatinin (umol/l) 88.39 £ 47.81 70.22 + 13.22 0.0033
AST (TU/N) 28.14 + 16.88 2548 £9.29 0.84
ALT (IU/1) 30.72 £ 21.75 25.38 £ 12.67 0.36

HDL-C levels in the diabetic group were significantly lower than
those in the control group (p = 0.001). In contrast, plasma levels of
fasting glucose, HbAlc and creatinine in the diabetic group were
significantly higher than those in the control group.

Table 3.5. Some vascular complications of DM

Complications n %
Macrovascular complications 78 44.07%
Coronary Artery Disease (CAD) 4 2.26%
Cerebral Vascular Disease (CVD) 64 36.16%
Carotid artery disease 17 9.6%
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Low extremity artery disease (LEAD) 6 3.39%
Microvascular complications 66 37.29%

Nephropathy 54 30.51%

Retinopathy 18 10.17%
Vascular complications 117 66.1%

The percentage of patients with macrovascular complications was
44.07%, the most common is stroke (36.16%). The percentage of
patients with microvascular complications was 37.29%, the most
common is nephropathy (30.51%). 66.1% of DM patients had 1 or

more vascular complication.
3.2. Characteristics of hemostasis in elderly type 2 diabetic patients
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parameters of platelet evaluation

Parameter DM group Control group P
Platelet counts (x10%1) | 249.33 +82.13 |237.31+57.29| 0.54
Platelet  aggregation

, 48.2£24.06 | 54.14+£20.09 | 0.15
with ADP (%)
Platelet  aggregation

) ) i 63.51+21.84 [60.18£21.97( 04
with Ristocetin (%)

The count of platelet and platelet aggregation with ADP and

ristocetin in the diabetic group and control group were not statistically

different.
Table 3.7.Some tests of coagulation time
Parameter DM group Control group p
PT (%) 102.68 £19.59 | 107.71 +14.52 | 0.12
APTTr (A/C) 0.94 £0.13 0.99 £0.15 0.04
TTr (A/C) 1.09£0.11 1.32£0.09 0.17

The average APTT was lower in the diabetic group than in the
control group with p = 0.04.

Table 3.8. Concentration / activity of some coagulation factors

Factor DM group Control group p
Fibrinogen (g/1) n=177 n=42
>4 58.76% 40.48% 0.049
X £SD 4.54+1.46 3.98 +£1.03 0.019
FVII (%) n =140 n=38
> 120 35.71% 15.79% 0.03
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X £SD 113.22+£23.47 | 102.98+21.24 | 0.016
FVIII (%) n=154 n=42

>270 32.46% 9.52% 0.006

X +SD 225.74+91.48 | 188.43+78.48 | 0.017
VWF (%) n =160 n=41

> 140 85% 53.66% <0.0001

X +SD 243.23+98.23 | 207.01+116.4 | 0.044
Antithrombin 11l (%) n =154 n=42

<75 16.23% 19.05% 0.84

X +SD 93.54 +19.6 88.93+18.35 | 0.17
Protein C (%) n =155 n=42

<70 9.68% 11.9% 0.89

X +SD 109.65+31.03 | 104.59+32.97 | 0.36
Protein S (%) n =152 n=42

<70 28.95% 33.33% 0.72

X +SD 80.5+19.82 82.41+21.96 | 0.59

The average plasma levels of fibrinogen (p =0.019), FVII (p =0.016),
FVII (p = 0.017) and vWF (p = 0.044) in the diabetic group were
statistically significantly higher than those in the control group. The

percentage of patients with fibrinogen level > 4g / I, vWF > 140%,
FVII > 20% or FVIII > 270% in the diabetic group were higher than
in the control group (p < 0.05).

Table 3.9. Concentration / activity of some fibrinolysis factors

Parameter

DM group

Control group

p
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D-dimer (ng/I FEU) 1.64+1.98 1.49 +2.04 0.66
PAI-1 (IU/ml) n=146 n=36
>4 15.75% 0% 0.023
X +SD 2.01+221 093+1.05 | 0.006
Plasminogen (%) 96.29 + 17.88 92.73 £ 20.07 0.4

Average plasma level of PAI-1 and percentage of patients with PAI-1
level > 4 IU / ml in the diabetic group were statistically significantly

higher than those in the control group, with p = 0.023 and p = 0.0006,



respectively.

3.3. Relationship between hemostatic parameters and some

diabetic vascular complications

Table 3.10. Relationship between platelet aggregation and vascular complications

Platelet aggregation with

Platelet aggregation with

Vascular ADP Ristocetin
complications — —
X +SD p X +SD p
Macrovascular complication
Yes 48.06 £ 24.51 63.26 + 23.67
0.96 0.92
No 4829 £23.91 63.26 + 20.81
Cerebral vascular disease (CVD)
Yes 46.48 + 24.8 66.67 +21.04
0.58 0.28
No 4898 £23.91 62.06 + 22.17
Carotid artery disease
Yes 46.89 £ 24.32 45.89+ 31.28
0,87 0.051
No 48.29+24.13 64.89 + 20.49
Microvascular complication
Yes 43.72 £ 23.46 62 +22.41
0.08 0.52
No 51.19+24.13 64.6 +21.52

Nephropathy
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Yes 51.87 +£23.95 59.24 +23.69
0.009 0.12
No 40.34 +22.62 66.7 + 20.65
Retinopathy
Yes 55.44 +25.28 75.27 £9.79
0.36 0.035
No 47.5+23.91 61.89 +22.56

The platelet aggregation with ADP was statistically significant in
the group of patients with nephropathy (p = 0.009). The platelet
aggregation with Ristocetin was statistically significantly increased in

patients with retinopathy (p = 0.035).




44

Table 3.11. Relationship between fibrinogen and vascular complications

Fibrinogen (g/I)

Fibrinogen level ( Y +SD)

Vascular

licati >4 <4 Vascular complications

complications OR p p
(n=104)|(n=73) Yes No

Macrovascular

L. 42.31% |46.58%|0.84 | 0.58 (4.48+1.23| 4.6+ 1.63| 0.59
complications
CvD 34.62% |38.36%(0.85 | 0.61 (4.44+1.14|4.6+1.62 | 0.5
Carotid artery

. 8.65% |10.96%| 0.7 | 0.61(4.26+0.93|4.57+15| 041

disease
LEAD 4.81% | 1.37% |3.64 | 0.24(6.05+1.55(4.49+1.44| 0.01
Microvascular

L 45.19%(26.03%|2.34 | 0.01|5.03+1.83|4.26+1.11|0.002
complications
Nephropathy | 39.42% (17.81%| 3 |0.003|5.1+1.89 |4.3+1.16 |0.002
Retinopathy 9.62% |10.96%(0.86 | 0.77 |4.81+1.64|4.51+1.44| 0.63

High fibrinogen plasma levels (> 4g / |) was associated with a risk of >1

microvascular complications (OR = 2.34; p = 0.01) and nephropathy (OR =3; p

= 0.003). Mean plasma levels of fibrinogen was statistically higher than in the

group of patients with LEAD (p = 0.01); 21 microvascular complications (p =

0.002) and nephropathy (p = 0.002).

Table 3.12. Relationship between FVII and vascular complications of DM

Vascular complications

FVII activity ( X #SD)
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Vascular complication
p
Yes No

Macrovascular complications 117.6 £19.76 | 110.2+25.38 | 0.59
CVvD 117.3+21.13| 111.2+24.39 0.15
Carotid Artery Disease 1149+17.61| 113.1+23.99 | 0.79

LEAD 104.6 £9.97 | 113.35+23.6 0.6
Microvascular complications 120.06 £ 15.9 | 109.42 +26.1 | 0.0007

Nephropathy 120.6+ 16.07 | 110.2£25.38 | 0.016

Retinopathy 121.65+14.7 | 112.28 £ 24.11| 0.16
Vascular complications 118.18 +18.4 | 105.06 +28.3 | 0.0003

Mean of FVII activity was statistically significantly higher than in the
group of patients with nephropathy (p = 0.016) or > 1 microvascular
complications (p = 0.0007) or > 1 vascular complications (p = 0.0003).

Table 3.13. Relationship between FVIII and vascular complications of DM

FVIII activity (%)
Vascular complications >180% <180%
OR p

(n=102) (n=52)
Macrovascular complications 42.16% 57.69% |0.53 0.07
CVvD 36.27% 48.08% |0.61 | 0.16
Carotid Artery Disease 10.78% 11.54% |0.93 | 0.89
LEAD 0% 3.8% 0.11 0.14
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Microvascular complications 45. 1% 25% |2.46 | 0.017
Nephropathy 37.25% 19.23% |2.49 | 0.002
Retinopathy 10.78% 9.62% |1.14 0.82

FVIII activity > 180% was associated with an increased risk of >1

microvascular complications (OR = 2.46; p = 0.017) and nephropathy
(OR =2.49; p=0.002).
Table 3.14. Relationship between vWF and vascular complications of DM

VWEF level (%)
Vascular
licati > 140% | < 140% >210% | <210%
complications orR| p orR| p
(n=136)|(n=24) (n=88) |(n=76)

Macrovascular

lications 44.85% (29.17% (1.98| 0.16 | 47.7% | 35.5% | 1.65|0.11
comp
CVD 36.03% | 25% |1.69| 0.3 |4091%| 25% |2.08|0.03
Carotid Artery
Di 11.76% | 0% 6.7 | 0.19| 10.22% | 10.52% | 0.97 | 0.95
1Sease
LEAD 3.68% | 4.17% |0.92| 0.94 | 3.41% | 3.95% | 0.86|0.85
Microvascular

. . B (J D0 | 4. . . 0 . (] . .

licat 40.44% 12.5% (4.75| 0.015| 43.18% [30.26% | 1.75| 0.09
complications
Nephropathy 37.25% |19.23% |3.46| 0.054| 36.36% | 25% |1.71|0.11
Retinopathy 9.56% 8.33% [1.16| 0.85| 9.09% | 9.21% | 0.99|0.98
Vascular

licati 68.38% | 41.67%|3.03| 0.014| 70.45% |59.21% | 1.64|0.13
complications
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Plasma level vWF > 140% was associated with an increased risk
of 1 or more microvascular complications (p = 0.015) or vascular
complications (p = 0.014).

Table 3.15. Relationship between PrC and vascular complications of DM

Vascular PrC activity (%)
. OR Cl 95% P
complications
<70 (n=15)| =70 (n=140)
Macrovascular
L. 46.67% 48.57% 0.93 |0.32-2.69 | 0.89
complications
CVD 33.33% 40.71% 0.73 | 0.24-2.24 | 0.58
Carotid Artery
] 20% 9.29% 244 1 0.61-9.79| 0.21
Disease
LEAD 6.67% 2.14% 3.26 (0.32-33.49| 0.32
Microvascular
L 46.67% 36.43% 1.53 | 0.52-4.46 | 0.44
complications
Nephropathy 26.67% 30% 0.85 | 0.26-2.82 | 0.79
Retinopathy 26.67% 8.57% 3.88 |1.07 - 14.04| 0.04

Plasma activity of protein C < 70% was associated with an increased risk
of diabetic retinopathy (OR = 3.88; p = 0.04).
Table 3.16. Relationship between D-dimer and vascular complications

Vascular

D-dimer (ug/! FEU)

. >2 <2 OR KTC 95% p
complications
(n=37) (n=128)
Macrovascular 43.24% | 47.66% | 0.84| 0.4-1.74 | 0.64
complications
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) 37.84% | 39.06% | 0.95] 0.48—-2.02] 0.89
Carotid Artery 27% | 125% | 0.19]0.025-1.52| 0.11
Disease

LEAD 5.4% 234% | 2.38|0.38-14.81| 0.35
Microvascular 56.76% | 32.03% | 2.78| 1.32-5.89 |0.007
complications

Nephropathy 51.35% | 24.22% | 3.3 | 1.54—-7.07|0.002
Retinopathy 8.11% | 10.94% | 0.72] 0.19-2.65| 0.62

Plasma levels of D-dimer > 2 pg/l FEU was associated with an
increased risk of nephropathy (OR = 3.3; p = 0.002) and 1 or more
microvascular complications of diabetes mellitus (OR = 2.78; p = 0.007).

Table 3.17. Relationship between PAI-1 and vascular complications of DM
PAI-1 level (IU/ml)

Vascular
L >4 <4 OR Cl 95% p
complications

(n=23) (n=123)

Macrovascular
47.83%| 46.34% | 1.06| 0.44-2.59 0.89

complications

CVD 39.13%| 38.21% | 1.04| 0.42-2.59 0.94

Carotid Artery
8.69% 9.76% | 0.88| 0.19-4.37 0.87

Disease

LEAD 4.34% 2.44% | 1.80| 0.18-18.29| 0.61
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Microvascular

56.52%| 32.52% | 2.69| 1.09-6.68 | 0.032
complications
Nephropathy 39.13%| 26.83% | 1.75| 0.69-4.43 0.23
Retinopathy 26.09% 8.13% | 3.99| 1.28-12.38| 0.017

Plasma levels of PAI-1 >4 IU/ml was associated with an increased
risk of retinopathy (OR =3.99; p=10.017) and 1 or more microvascular
complications of diabetes mellitus (OR = 2.69; p = 0.032).

CHAPTER 4: DISCUSSION
4.1. General characteristics of elderly type 2 diabetic patients
4.1.1. Distribution of patients according to age and sex

The average age of the elderly type 2 diabetic patients was 73.57+ 8.48, which is
similar to previous published r€sults such as those of Wang Y. (72 8+ 8.7), Yu X. (70.6 £
8.8), Edo AE. (73.40 % 0.72) and Djrolo F. (71.83 £ 6.32). The distribution of sex in elderly
type 2 diabetes patients varies widely between study results and does not have a clear
trend. In this study, the male / female ratio was 2.11, which is quite consistent with

previous results.
4.1.2. Age of DM diagnosis

The age of type 2 diabetic diagnosis varies between study results across different
populations. Studies in elderly diabetic patients have shown that the age at onset or
diagnosis of DM is significantly higher than in younger patients, such as studies by Wang
Y, Lee BK, and Rosso D. The results of this study was consistent with those results with a

average age of DM diagnosis was 66.94 + 9.98.
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4.1.3. Vascular complications of DM

The prevalence of most vascular complications in elderly diabetic patients varies
widely between early published results, such as CAD (2.8% to 48.1%), stoke (5.6% - 31.3%),
LEAD (6.73% - 48.9%), nephropathy (12.1% - 36.9%) and retinopathy (6.7 % - 71.4%). The

results of this study are almost in or near these ranges.

4.2. Hemostatic characteristics in elderly type 2 diabetic patients
4.2.1. Changes in PT and APTT: A number of previous studies have
shown the shortened APTT in diabetic patients in comparison to
healthy controls, similar to the results reported in this study.

4.2.2. Changes of coagulation and fibrinolysis factors

4.2.2.1. Fibrinogen: plasma fibrinogen levels have been found to
increase in type 2 diabetic patients in many studies. This study also
found that the average fibrinogen level (p = 0.019) and percentage of
patient with fibrinogen level > 4g / | (p = 0.049) in the diabetic group
were statistically significantly higher than in the control group. The
mechanism leading to an increase in fibrinogen levels in type 2
diabetic patients is thought to be related to an increase in fibrinogen

synthesis in the liver and the effects of hyperglycemia.

4.2.2.2. Factor VIl (FVIl): A number of studies have shown an increase
in FVIl level or activity in diabetic patients, especially type 2 DM. This
study also reported the average FVII activity and percentage of
patient with FVII activity > 120% in the diabetic group was statistically
significantly higher than in the control group. The hypotheses given
for this increase are the association between FVII and lipid profiles,

the role of hyperglycemia and insulin resistance.
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4.2.2.3. Factor VIII (FVII): This study showed a moderate but
statistically significant correlation between factor VIII activity and
VvWEF level (r = 0.47; P <0.0001). This correlation can be explained by
the physiological relation of FVIII and vVWF. The increase in FVIII level
or activity in type 2 diabetic patients compared to controls has also
been found in a number of studies and is thought to be secondary to

an increase in VWF level due to epithelial injury.

4.2.2.4. Von Willebrand Factor (VWF): Longitudinal studies have
shown that vWF levels are likely to increase over time in type 2
diabetic patients, possibly due to generalized injury or dysfunction of
endothelium secondary to prolonged hyperglycemia and insulin
resistance leading to increased vWF release into the circulation. In
this study, the average vVWF and percentage of patient with vVWF level
> 140% in the diabetic group were statistically significantly higher
than in the control group. In addition, the positive correlation
between vWF level and age of patient (p = 0.0001) was also found,

consistent with the study results of other studies such as by Chen SF...

4.2.2.5. Natural anticoagulants: Changes in the level/ activity of
natural anticoagulants in type 2 diabetic patients are not consistent
among studies. In this study, the activity of AT Ill, PrC and PrS was not
significantly different between the DM and control groups. It may be

caused by conflicting effects of DM and age on these factors.

4.2.2.6. PAI-1: Results from several studies have shown that plasma
level of PAI-1 are significantly increased in type 2 diabetic patients

compared to controls. In this study, the average level of PAI-1 and the
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percentage of patient with PAI-1 level > 4 IU/ml in elderly type 2
diabetic group were statistically significantly higher than in the
control group. The mechanism is thought to be primarily related to

hyperglycemia, hypertriglyceridaemia, and insulin resistance.

4.3. Relationship between hemostatic parameters and some
vascular complications in elderly type 2 diabetic patients.

4.3.1. Fibrinogen: The results of this study suggest that the elevation
of fibrinogen levels in diabetic patients was positively correlated with
the incidence of LEAD (p = 0.01); nephropathy (p = 0.002) and
microvascular complications (p = 0.002). Similar to these results,
studies by several foreign authors have also shown that the elevation
of fibrinogen levels in type 2 diabetic patients was associated with an
increased risk of most of the vascular complications, particularly
microvascular complications. The mechanism for this association is

not well understood.

4.3.2. Factor VII (FVII): In type 2 diabetic patients, elevated FVII
levels were found to be associated with an increased risk of most
vascular complications in many studies. In this study, FVII activity >
120% was statistically significantly associated with the risk of vascular
complications, particularly when plasma level of FVII concomitantly
elevated with fibrinogen or vWF. This association suggests the
resonant effect of these factors on the development of diabetic vascular

complications.

4.3.3. Factor VIII (FVIII): Several studies have demonstrated a

relation between FVIII level or activity with vascular complications in
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type 2 diabetic patients. The congenital deficiency of FVIII in
haemophilia patients has a protective role for cardiovascular disease.
This study also found a positive association between FVIII activity
with the incidence of diabetic microvascular complications and

nephropathy.

4.3.4. Von Willebrand Factor (vWF): vWF has been shown to be
significantly associated with diabetic vascular complications,
including macrovascular and microvascular complications. Elevated
plasma level or activity of vVWF associated with both the risk and
severity of vascular complications in diabetic patients. This study also
found a positive relationship between elevated vWF levels and risk of
vascular complications in DM, particularly microvascular

complications.

4.3.5. PAI-1: PAI-1 is a potent fibrinolytic inhibitor and is thought to
play a role in promoting vascular disease, especially in diabetic
patients. Several studies have shown that plasma levels of PAI-1 are
significantly associated with the incidence of vascular complications
in DM, especially microvascular complications. PAI-1 has also been
shown to play a importanly pathogenic role in diabetic nephropathy.

Similar results have been reported in this study.

4.3.6. D-dimer: Several cross-sectional studies have found that the
elevation of D-dimer levels in diabetic patients is associated with the
incidence of both macrovascular complications and microvascular
complications, especially nephropathy. In this study, patients with a

plasma level of D-dimer > 2 pg /1 FEU had a significantly higher risk
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of microvascular complications and nephropathy than those with D-
dimer level <2 ug /1 FEU.

CONCLUSION
The study on 177 elderly patients with type 2 diabetic and a control
group of 42 non-diabetic people with similar age and gender, we

would like to draw some conclusions:
1. Hemostatic characteristics in elderly type 2 diabetic patients.

— Elderly type 2 diabetic patients had hemostatic disorder
manifested by hypercoagulation and hypofibrinolysis:

+ APTT (A/C) was shortened in comparison to control group.

+ The plasma levels of many hemostatic factors were elevated in
comparison to control group, including fibrinogen, von Willebrand
factor, factor VII, factor VIII and plasminogen activator inhibitor
(PAI).

+ Plasma levels of some hemostatic factors were positively
correlated with patient's age, HbAlc (von Willebrand factor),
cholesterol and triglyceride levels (factor VII and PAI-1); inversely
correlated with HDL-cholesterol levels (von Willebrand factor)

2. Relationship between hemostatic parameters and some diabetic

vascular complications.

The changes in some of the hemostatic parameters was
statistically significantly related with the occurrence of vascular

complications of diabetes mellitus:
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— Platelet aggregation with ADP was significantly increased in the
group of patients with nephropathy and lower extremity arterial
disease. Platelet aggregation was significantly increased in the group
of patients with retinopathy.

— Increased plasma levels of fibrinogen, von Willebrand factor, D-
dimer, PAI-1, factors VII, factor VIII were all associated with an
increased risk of diabetic vascular complications, especially the
microvascular complications.

— Simultaneously elevated plasma levels of factor VII, fibrinogen
and von Willebrand factor had a synergistic effect on the risk of

diabetic microvascular complications.

RECOMMENDATIONS

— Hypercoagulability and hypofibrinolysis are common in elderly
type 2 diabetic patients, with changes in the concentration or activity
of many hemostatic factors such as fibrinogen, von Willebrand factor,
factor VII, factor VIII and PAI-1. These changes are significantly
related to the risk of vascular complications of the disease, especially
microvascular complications. Therefore, it is necessary to periodically
test the concentration or activity of hemostatic factors in elderly type
2 diabetes patients in order to early detect the hypercoagulability and
hypofibrinolysis, therefore, the prophylactic treatment of vascular
complications can be considered, especially when there is a

simultaneous elevation in levels of many coagulation factors.



