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Part 1
huyét 4p va ting huyét ap 1a tién

dé cia dot quy



Chapter 1
Huyét ap: dinh nghia, chan doan va

diéu tri

Raymond R. Townsend and Susan P. Steigerwalt

Pinh nghia ting huyét ap

Nhiéu nam theo ddi trong nghién ctru tim Framingham d chi ra ring mbi quan hé
giita huyét ap va ton thuong co quan dich lién quan t&i 1 diém "6 trén diém nay la
ting huyét ap va dudi diém nay 1a binh thuong . Dau thé ky XX da udc tinh hop
ly rang 140/90 mmHg la gia tri huyet ap c6 nhidu nguy co. Cac cong trinh kinh
dién ctia Perrera xuat ban trong tap dau tién ctia Tap chi cic bénh man tinh vao
nam 1955 xac nhan rang khi ting huyét 4p bén virng: huyét 4p tam thu> 140
mmHg hodc huyét 4p tdm trrong > 90 mmHg lam ting nguy co tir vong trong
vong 20 nam.

Mic du thira nhan nhiéu nguy co khi cao huyét ap, nhiéu ngudi nghi ring ting
huyét 4p lién quan dén ldo hoa 1a qua trinh thich nghi tw nhién dé lam xo ctng
dong mach va lap luan chéng lai viéc diéu tri tang huyét ap cao dén khi
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budc vao giai doan ac tinh. Mt khi budc vao giai doan ac tinh, huyét ap tam
truong thuong vuot qua 140 mmHg va bénh nhan co d4u hiéu cua bénh tim, dot
quy hodc tang ure méau, tudi tho binh quan giam hon 25% trong 1 nim

Mic du c¢6 nhitng nghién ctru nhu Perrera, nguoi ta van hoai nghi vé gia tri cia
viéc diéu tri huyét ap cao. cho dén khi c6 nghién ciru hop tac bao céo vé loi ich
cla viéc didu tri ting huyét 4p trung binh dén nang (gi4 tri huyét 4p tdm truong
115-129 mmHg) dua vé gia tri 90-115 mmHg, ma hoc vién bat ddu dugc diéu tri
ha huyét 4p va thay ddi 16i sdng voi muc dich bao tén chirc ning co quan dich.
Bang 1.1, dai dién cho mot ban tom tat tir ca INC 8 va AHA gan day / huéng dan
ACCF / ASH vé tang huyét ap

Khi xem JNC 8 va cac bao cao khoa hoc AHA, mirc d cua cac béng chung vé
ngudng dé chan doan ting huyét ap trong mdi trudng hop trén thay dbi tl‘r "E"
(quan diém c4 nhan) toi "A" (ho trg tir bang chung hién c6). No6i chung van con
chua théng nhat quan diém vé ngudng phai didu tri THA & JNC 8 cong b trén
JAMA

Table 1.1 ngudng chin doan va diéu tri THA

mmHg Mirc d6 bang chimg
18-60 tudi 140/90 V6i huyét ap tam thu: E
V6i huyét 4p tm truong: A
> 60 tudi 150/90 V6i huyét ap tm thu: A
Vi huyét ap tm truong: A
Suy than man <70 tudi 140/90 E
Bénh tiéu duong 140/90 E
Bénh mach vanh 140/90 A
Bénh suy tim 140/90 B
Dot quy 130/80 E
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Chan do4n ting huyét ap

Danh gida muc tiéu

Muc tiéu dau tién trong chén doan tang huyét ap 1a bénh nhan phai c6 THA that
su. tang huyet 4p nén dugc chan doan sau khi do it nhat 2, 3 lan khac nhau, thoi
gian khac nhau va trung binh> 140/90 mmHg.

Mot s6 nude da khuyén cao do huyét ap tai vién (ABPM) hoic tai nha (HBPM)

Cén tra 11 ba cAu hoi:

« ting huyét ap nguyén phat hay thir phat?

* cac yéu to nguy co?

« ¢ ton thuong co quan dich?

Do huyét dp nhw nao

Do tai phong kham 2-3 1dn & tu thé ngdi va lay trung binh.

Table 1.2 ngudng dé chin doan THA

Tai pkham 24 h ABPM Ban ngay ABPM Home BPM series®
140 mmHg tam thu >130 mmHg >135 mmHg >135 mmHg
90 mmHg tam truong >80 mmHg >85 mmHg >85 mmHg

“Series = 2 sang + 2 t6i HBPM trong 7 ngay lién tiép. bé ngay dau va iy huyét 4p tm thu va tim
truong trung binh clia 6 ngay con lai
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Nén do huyét ap ¢ tay va do & ca 2 bén. Chénh nhau 5 mmHg huyét 4p tam thu
giita 2 canh tay khong phai 1a hiém; Tuy nhién, néu chénh léch huyét ap tam
thu 10 mmHg hodc cao hon nén cht y nguy co bénh mach mau. Rét co y nghia
néu danh gia phan tng cua huyét ap o tu thé dung trong it nhat 1 phut. huong
dan gan day AHA / ACCF khuyén nén klem tra huyét ap tu thé dimg ¢ tit ca
cac bénh nhan tang huyet ap nguoi cao tudi

danh gia huyet 4p can tuan thu cac buéc AHA khuyén cdo. cuff dung kich
thudc, quan quanh it nhit 80% cua chu vi phia trén canh tay, bénh nhan ngdi
thoai mai twa lung, ban chén trén san nha va canh tay ngang tam véi tim. Di
tiéu trude khi do. AHA khuyén céo nghi ngoi 5 phut va nhin caffeine, thudc 1a
trong 30 phut trude khi do huyét ap.

Mot sé lwong kha 16n bénh nhan sir dung do huyét 4p tai nha. AHA Kéu goi sir
dung két qua do tai nha nhung can chu y ki thuét do.
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Can xac dinh va mirc do nghiém trong clia cac yéu td nguy co vi hai 1y do. Pau tién,
chung ta ¢ thé tranh sir dung cac thudc lam trim trong thém yéu t6 nguy co (vi du,
viéc su dung céc thudc beta-blocker & nhiing bénh nhan c¢6 muc cholesterol HDL
thdp c6 thé 1am giam HDL thém) .Thi hai, su xudt hién cua cac yéu td nguy co khac
(vi dy, hdi chig chuyen hoa) co thé 1am tang nguy co ting huyét ap

Cubi cung, su xuat hién ton thuong co quan dich bat budc chung ta phai chuyén muc
tiéu dleu tri tir phong ngira ban dau sang phong ngtra thur phat. V1 du, mét bénh nhan
¢6 tién sir dot quy_ co nguy co dot quy tlep trong vong 5 nam tiép theo 1a 30% hoic
cao hon. Hudng dan & nghi sir dung loi tiéu va e ché ACE cho phong ngtra dot quy
tai phat. Pidu nay s& duoc thao luan chi tiét hon trong chuong tiép theo cua cubn
sach nay.

Nguyén tic chung cta chin doan tanghuyét ap: tién sur

Bénh nhén tang huyét ap nén hoi ki vé tién sir va khdm toan dién (xem Bang 1.3 va
1.4). tién st nen hoi thoi gian (kh1 blet) va muc do nghlem trong cua bénh tang huyet
ap. Thong tin vé thoi quen an udng, ubng ruou, hit thude 14, mirc d6 hoat dong thé
chat va thoi gian ngii (du doan ca tang huyét ap va tai bién tim mach). Tién st gia
dinh THA, bénh than, bénh tim mach va bénh dai thao duong can luu y. R6i loan ho
hép lac ngu hay gap trong THA nhu budn ngii vé& ban ngay, ngay/thé hon hén, ngu
that thuorng, kho thd vé dém. (thang d1em Epworth Sleepiness ScaleTM)

Ngoai ra, can biét thong tin chi tiét vé cac thudc dang str dung dé kiém soat huyét ap.
Vi du thuée NSAID c6 thé lam giam hiéu qua cua
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Table 1.3 tién sir v&i bénh nhan THA

Yéu t§ Panh gi4

Tubi khoi phat Tubi xut hién tré (e.g., <30 tudi) co thé do nguyén nhan thir phat,
khoi phat THA nang (gd 2) cling c6 theé do ng nhan thir phat

Lbi séng An mudi nhiéu, it van dong, stress, ri loan gidc ngu c6 thé 1am ting
nguy co THA

Thuéc dung NAIDS, coﬁicosteroids,thuéc tranh thai, cam thao, thudc

dong thoi ho/lanh/giam can, thudc giao cam

Yéu t§ nguy co
vGi bénh tim
mach

Tién str gia dinh BDTD, tim mach, m& mau, hut thubc

Triéu chiing goi y
nguyén nhan thir
phat

va mb hoi nhiéu danh tréng ngyc va dau dau (vi du, u té bao ua crom);
yéu co va ting sb lugng nudc tiéu (vi du, cuong aldosteron); tién sur gia
dinh bénh than (bénh than da nang); protein hodc hdng ciu trong nudce
tiéu va / hodc phit mét ca chan (nhiéu loai bénh than); ban ngay budn
ngi, ngdy / thé hdén hén trong khi ngu (vi dy, khé thé khi nim); dot qui,
dau tim, bénh dong mach ngoai vi (vi du, hep dong mach than); chan
kho chiu va dau cach hdi ¢ bénh nhan tré (vi dy, hep dong mach chu);
tang than nhiét va giam céan (vi du, cuong giap)

Tbén thuong co quan
dich

dau nguc hoac kho chiu ¢ nguc hoac nhdi mau co tim trude do (bénh
ddng mach vanh); trigu chimg than kinh phit hop véi dot quy hodc con
thiéu mau thoang qua (bénh mach mau nio); khé thd va mét moi (suy
tim ¢é thé); di tap ténh (bénh dong mach ngoai bién)

cac loai thudce ha huyét ap, co 18 thong qua co ché we ché su gidn mach va tac dung
prostaglandin , tang bai xuat natri niéu va tac dung angiotensin-II
http://www.tangcenter.uchicago.edu.

Nguyén tic chung cta chan doan ting huyét 4p: kham toan than
Bét ddu bang viéc do chiéu cao va cin ning, vong eo va huyét ap & ca hai canh tay.

Huyét 4p duoc ghi nhan theo canh tay vai s6 do huyét ap cao hon. doi khi can thiét
phai do huyet ap & chan trong truong hop
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Table 1.4 kham bénh nhan THA

Muc tiéu

Panh gia dinh ky

Toan than, Vtén thu'orng
da, phan bo md co the

Vong eo (lién quan hoi ching chuyén hoa nhu BTD va nguy co tim
mach); dau hjéu dot quy nhu vé mat, dang di. Hoi chirng cushing
hoac u ndi tiét tan tao type 2

Vong mac

Thay dbi kich thude dong mach ddy vong mac lién quan mirc
d6 nghiém trong cia THA

Tuyén giap va
dong mach canh

Basedow va tiéng thdi ddng mach canh canh béo nguy co do quy

Tim va phdi Tiéng ran, t3, thdi tim thu

Bung Cham than (than da nang); tiéng thdi gitra thuong vi (bénh dong
mach thén); ran da(Cushing’s syndrome)

Kham thin Yéu co, ting phan xa, co cimng, Babinski sign, suy giam tri gic

kinh

Kham mach Mach chi dudi yéu trong hep dong mach chu....

Nghi hep dong mach cha. huyét 4p nén do & tu thé ngdim do ba ldn va tinh
trung binh. O nhitng bénh nhin hon 60 tudi, nén do huyét ap tu the dimg. bicu
nay giup xac dinh ha huyét ap thé dirng, mot yéu to du bao nguy co ngd & nguoi

gia

Céc tham kham duoc liét ké trong Bang 1.3 va dudi day:

« vong mac (dé danh gia tac dong 1én mach cta huyét ap)

* mach (chuy tiéng thoi dong mach canh, thoi cua dong mach than, mach dui
yeu trong hep dong mach chu)

« tiéng t3 va bong tim rong

« Phoi (ran; bat thuong trong giai doan sém ciia bénh ting huyét ap)

* phu chan

* yéu co, dang di, tri giac

Kham tim xem c6 doi dinh tim trong phi dai that tréi. Tiéng phi nudc dau s4 co
thé dau hiéu ban dau cia THA
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Table 1.5 thudc lién quan dén THA
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Nhém thube hodc thude

Co ché tac dong

NAIDS

trc ché prostaglandin gy giir natri tai than va
lam giam GFR

Licu cao corticosteroids

Mineralocorticoid receptor (MR) kich thich gitr
Na va trc ché bom Na-K-atpase, gy co mach

Ubng thudc tranh thai

Co ché chua rd, lam THA

Thubc kich thich giao cam (Meridia™,
Ritalin, Provigil™, etc.) [42, 43]

Co mach va gilr natri

Thuéq trc ché chon lgc serotonin (SSRIs),
uc ché chon lgc tai hap thu norepinephrine
(SSNIs) [44, 45]

tdng serotonin or norepinephrine qua co
ché tai hap thu

Thubc kich thich hdng ciu [46]

Co mach

Tacrolimus, cyclosporine [47]

Co mach, gitt natri, giam GFR

Thude khéng retrovirus (HAART)
[48]

Chua rd

Cam thao [49]

Gay gil natri, co mach

Cocaine, thudc lic, methamphetamines [50,
51]

Kich thich giao cam, co mach

trc ché VEGF52, 53]

FLT-1

VEGF yéu t6 tang truéng ndi md mach mau, GFR muc loc cau than

Theo ddi huyét sau kham ban dau

Sau khi kiém tra ban diu, theo d5i huyét 4p dwoc khuyén cao trong khoang thoi gian

quy dinh. Huéng dan trong bang 1.6 [3].

Mot s6 xét nghiém dwoc dé nghi danh gia thuong xuyén & cac bénh nhan c6 huyét ap
cao. hemoglobin hodc hematocrit, phan tich nudc tiéu voi kinh hién vi, creatinin
huyét thanh va dién giai, glucose huyét thanh, lipid Iuc d6i va ECG. Nghiém khac

nhu ndng d6 hormone tuyén giap
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Table 1.6 theo doi huyét ap

H 4p ban ddu
SBP DBP |Kham lai sau
<120 <80 2 ndm

120- 80-89 |1 ndm
139
140- 90-99 |2 thang
159

>160 >100 |1 thang, véi HA cao hon (e.g., .
>180/110 mmHg) kham lai sau 1 tuan

From Chobanian AV, Bakris GL, Black HR, et al. Seventh report of the joint national committee

on prevention, detection, evaluation, and treatment of high blood pressure. Hypertension.
2003;42:1206-52, with permission

SBP systolic blood pressure, DBP diastolic blood pressure, BP blood pressure

Néu nghi co budu giap & cb. xét nghiém nude tiéu va cac chat dién giai /
creatinin (tinh eGFR) c6 thé xac dinh ton thuong tai than. glucose va lipid la cac
yeu to nguy co tim mach khac. ECG c6 thé thay LVH hoac nmect cii

Panh gia nguyén nhan thu phat gdy THA

Trong mot s6 trudng hop bénh sir, kham 1dm sang hodc xét nghiém chan doan
ban dau lam ta nghi ngd nguyén nhan thtr phét cua ting huyét 4p. Bang 1.4 bao
g6m tham kham gitip ta nghi dén nguyén nhan thir phat cia THA

Ngung thd khi ngti (OSA) c¢6 1& 1a nguyén nhan pho bién nhat ciia ting huyét
ap thir phat. thuong giap hon & nam gidi (9% nam va 4% phu nit trong dan s6 My)
va thuong li€n quan véi béo phi
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0 nhiing bénh nhan THA, 30-80% c6 ngung thé khi ngu [35]. Trong cac nghién
ctru, OSA lién quan dén suy tim sung huyet, dot quy, bénh dong mach vanh va
ngung tim dot ngdt. & bénh nhan dot quy, 43-91% bénh nhan co6 the OSA [21, 36].
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Chapter 2
Maoi lién quan giira THA va dgt quy: tom tat cac

nghién ciru dich té

Dilip K. Pandey, Noha Aljehani, and Youji Soga

bot quy la nguyén nhan gy tan phé hang dau & My. N6 xép thir bay trong s6 30
bénh hang dau va chin thuong gdy chét som o My trong ndm 2010, va thu ba
trong nhung bénh gy khuyét tat[1]. Trong so cac yeu t6 nguy co ¢ thé gy bién
chimg thiéu méu cuc by va dot quy do xuat huyét, tang huyét dp 1a mot trong
nhiing nguyen nhan chinh bat ké do tudi, gidi tinh va ching tdc [2, 3]. Tang huyét
4p hién nay rat phd bién. Khoang 80 triéu ngudi My truéng thanh (mét trong ba)
¢6 THA (huyét ap tam thu >140 mmHg hodc huyét 4p tdm trrong >90 mmHg)

. Ty 1é tang huyét ap ting nhanh chéng trén tudi 65. Ty 1&é mac THA theo tudi
trong 2009-2012 1a 80% d6i voi nit gidi va 76% nam gidi trén 75 tudi [8, 9]. Ty 1¢
tang huyét ap ciing thay déi theo ching toc (Hinh. 2.1). Nguy co tang huyét ap 1a
90% Vorl nhiing ngu’(n ¢6 huyét ap bmh thuong lac 55 tudi [10]. Mot mo hinh du
bao gan day cho thiy, cir ting 10% s6 bénh nhan dugc klem soat huyét ap c6 thé
lam giam 14.000 ca tir vong mdi nim & nhom 25-79 tudi [11]. Du bao cho thiy
vao nam 2030, khoang 41,4% ngudi truong thanh My s& ¢ tang huyét ap, ting
8,4% udc tinh tor nam 2012 (theo cong bd chua tinh toan cua AHA, duwa trén
phuong phap mo ta boi Hiedenreich va cong su) [11].
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Fig. 2.1 Age-specific and age-adjusted prevalence of hypertension among adult aged 18 and
over, United States 2011-2012 (Source: CDC/NCHS, National Health and Nutrition Examination
Survey, 2011-2012. Accessed on 15 April 2015 at
http://www.cdc.gov/nchs/data/databriefs/db133. pdf)

THA va nguy co dot quy

Nhiéu bang chiing thuyet phuc tir nghién ctru quan sat va can thiép, cho thay
tang huyet ap 1a mot yéu td nguy co quan trong va manh mé gay dot quy. Nguorl ta
ude tinh ring khoang 54% cac con dot quy trén toan thé gidi 1a do ting huyét ap
sudt (BP) [12]. nghién ctru tim mach Framingham nam 1970 quan sat thdy quan hé
riii ro ¢o ¥ nghia giita dot quy va huyét 4p >160 / 95 mmHg & ca hai gidi va & moi
Ira tudi [13]. Ngudi co huyét dp binh thuong (<120/80 mmHg) c6 ti 1¢ dot quy
bang % do vé6i nhitng ngudi c6 huyét ap cao (>140 / 90mmHg) [14]. M6t phan tich
tong hop 12 nghién ciru v6i 518.520 ngudi tham gia thay rang cao huyét ap co lién
quan véi dot quy

Nguy co dic blet ¢ nhitng bénh nhan chua gia nhiing lai co huyet ap cao [15].

phan tich chi tiét ciia nghién ctru thuln tap 16n d chi ra ring mbi quan hé gitra
THA va nguy co dot quy 1a lién tuc, nhit quan va doc lap véi cac yéu t6 nguy co
khac. nghlen ctru dich & hoc trudc ddy da dung 4p luc tim truong dé nghién ciru
hon 13 huyét ap tam thu vi thiy n6 c6 lién quan véi nguy co dot quy [16, 17].
Trong mot phan tich cua chin nghlen ctru mo ta hdi ctru duge cong bd gitra ndm
1958 va 1990, MacMahon két luan rang BP giam lam giam nguy co dot quy. giam
huyét 4p tdm truong 5, 7,5, va 10 mmHg c6 lién quan véi giam nguy co dot quy it
nhét 1a 34, 46, va 56% tuong tmg [16]. nghién ciru thuin tap hop tac chau A Thai
Binh Duong (APCSC), ciing cho thiy mdi quan hé tich cuc giita tm truong va
nguy co dot quy


http://www.cdc.gov/nchs/data/databriefs/db133.pdf
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Bénh nhén c¢6 tdm truong cao (DBP> 110) c¢6 nguy co dot quy cao hon 13 1an so
v6i nhom ¢6 mirc tdm truong thip (DBP< 79). Mbi khi giam 5 mm trong tim
truong, nguy co giam mot nira cho ca dot quy thiéu méau cuc bo (ty sb chénh (OR)
0,61, 95% khoang tin cay (CI): 0.57- 0,66) va dot quy xuat huyét (OR 0,54, 95%
CI: 0,50-0,58) [18]. Huyét 4p tim thu vao nhirng niam 1990 sau khi mot s6 nghién
ctru dich t& hoc cho thdy huyét 4p tdm thu c6 thé dai dién cho mot yéu té nguy co
manh mé hon cho dot quy so véi tim truong. Hon nita, huyét ap tim thu ting 1én
cing véi tudi tac, trong khi mirc HA tim trwong ting hon vao khoang tudi 50 va
giam sau tudi 60. Huyét ap tm thu da duoc ching minh 1a mot yéu té du bao tot
hon vé bénh mach vanh sau tudi 50 [19].

Huyét ap tdm thu tuong quan manh mé hon véi nguy co dot quy sau 12 niam hon
huyét 4p theo nghién ctru tim mach cta Framingham[20]. Ngoai ra, cdc nghién
clru tim mach tai thanh phd copenhagen cho thy huyét ap tam thu 1a yéu t6 du
béo tot hon so voi tim truong vé nguy co dot quy [21]. Theo APCSC, phan tich
37 nghién ctru thuan tap duoc tién hanh tai khu vuc Chau A Thai Binh Duong,
bdo céo ¢ lién quan tuyén tinh lién tuc giita huyét 4p tim thu va nguy co dot quy
xudng it nhét 1a 115 mmHg. Sau khi chuan hoa theo tudi, giam 10 mmHg huyét 4p
tam thu (95% CI: 40-42%) lam giam 41% nguy co dot quy & chau A va (95% CI:
22-37%) 30% nguy co dot quy & Uc [22]. Trong mot nghién ctru phan tich 61
nhém cua PSC, giam 20 mmHg huyét ap tim thu 1am giam 1 nira nguy co tir vong
& nhom bénh nhan 40-69 tudi (xem Bang 2.1) [ 23, 24].

Mot phat hién quan trong tir cac nghién ctru trén 1a mdi lién hé gitra BP va nguy
co dot quy 1a lién tuc va tuyén tinh & tat ca cac lira tudi, va khong co bang chimg
cho thdy BP lam giam nguy co dot quy khi tdm thu giam dén khoang 115 mmHg
va 75 mmHg véi tam truong [25].

Tudi tac 1a mot ddng yéu t6 quan trong ctia mdi quan hé dot quy va cao huyét ap.
APCSC bao cao ré“mg trong cac nhom tudi <60, 60-69, va >70, giam 10 mmHg
huyét 4p tdm thu lam giam 54, 36, va 25% nguy co dot quy, tuong (g (Bang 2.1)
[22 ]. Két qua tuong tu trong nghién ctru ciia Rochester (Hinh. 2.2, Bang 2.1) [23,
28]. Dit liéu tir NHANES 2005-2010 cho thay 76,5% ngudi truong thanh My >80
tudi c6 ting huyét ap. 43,9% ting huyét ap tam thu (ISH) va 2,0% c6 tang huyét
4p tam thu va huyét 4p tdm trwong [29].



Table 2.1 nguy co djt quy lién quan THA

MacMahon et al. [11]

APCSC [17]

PSC[18]

Rochester
Epidemiology
Project [22]

Study type Meta-analysis of 9 Meta-analysis of 37 Meta-analysis of 61 Nested case—control
prospective cohort studies | prospective cohort prospective cohort study
published between 1963 studies conducted studies conducted
and 1989 between 1961 and 1992 | between 1958 and 1990

Number of 418,343 425,325 958,074 1862 (931 cases)

participants

Cases of 843 strokes of all type 5178 strokes of all type | 11,960 strokes of all 931 ischemic strokes

stroke type

Age at 25-84 20-107 NR Age matched

baseline controls

Follow-up 6-25 years (10 years) 2-27 years (7 years) 4-25 years (12 years) 15 years®

period

(mean)

Sex Male 96 % Male 57 % NR Sex matched

controls

Study USA, Europe, Puerto Rico | China, Japan, Hong Europe, USA, Japan, USA

population Kong, Taiwan, China, Australia

Singapore, South
Korea, New Zealand,
Australia
5 mmH, o i 10 mmHg 20 mmH;

Results DBD gl 34 % | risk | Age SBP gl | Age <P gl | 4ge OR (cases
VS.
controls)

7.5 mmH; 469 isk 54 % 49 isk
DBP el 6% L risk | <60 stro]ge risk 40-49 64% | ris 50 48
10 mmH ° i - 369 9 i
5Ep gl |56% | risk | 60-69 30Ttk 50-59 62 % | risk | 60 32
>70 25% | . 60-69 57% | risk |70 22
stroke risk
70-79 50% | risk | 80 1.5
80-89 33% | risk | 90 1.0
10 mmHg
age | il
40-49 65 % | risk
50-59 66 % | risk
60—69 60 % | risk
70-79 52 % | risk
80-89 37 % | risk

APCSC Asia Pacific Cohort Studies Collaboration, PSC Prospective Studies Collaboration, SBP systolic blood pressure,
DBP diastolic blood pressure, OR odds ratio, NR not reported
“Ischemic strokes identified from 15 years follow-up of Rochester Epidemiology Project
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Fig. 2.2 Stoke mortality rate in each decade of age vs. usual blood pressure at the start of that
decade. Rates are plotted on a floating absolute scale, and each square has area inversely propor-
tional to the effective variance of the log mortality rate (From Lewington S, Clarke R, Qizilbash
N, Peto R, Collins R, Prospective Studies C. Age-specific relevance of usual blood pressure to
vascular mortality: a meta-analysis of individual data for one million adults in 61 prospective
stud- ies. Lancet. Dec 14 2002; 360(9349):1903—1913, with permission)

su khéc biét chung toc trong ting huyét ap va nguy co dot quy di dugc béo cao tir
mot sb nghlen clru quan sat tal Hoa Ky. nghién ctru dot quy tai bac Manhattan cho
thdy ting huyet ap 1a mot yéu t6 nguy co doc lap véi dot quy, thiéu mau cuc b &
ngudi da tring (OR 1.8), nguoi da den (OR 2.0) va Caribbean géc Tay Ban Nha (OR
1.2) [30]. Nghién ctru hop tac Baltimore-Washington vé dot quy v6i (bénh nhan tudi
tir 18-44 tudi), co mdi lién quan giita ting huyét ap va nguy co dot quy thiéu mau cuc
bd ¢ nguoi da tring va nguoi da den & cam nam va nit. ORS diéu chinh theo tudi
(95% CI) cho dot quy thiéu méu cuc bd véi tién sir ting huyét ap ¢ dan 6ng da tring,
phu nit da tréng, dan 6ng da den va phu nit da den 1,6 (0,7-3,2), 2,5 (1,1-5,9), 3,8
(1,8-7,9 ), va 4,2 (2,4-7,5) twong tng [31]. Muc taing HA tdm thu c6 lién quan véi
nguy co dot quy cao hon & ngudi da den so voi ngudi da trang [32].

Diéu tri ting huyet ap 1a mot muyc tiéu diéu tri quan trong trong viéc ngin ngira dot
quy da duoc hd tro bai mot s6 nghién ciru [34-38]. dot quy lién quan téi huyét ap hon
so v&i bénh mach vanh
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[39-41]. Giam 5-6 mmHg tim truvong sau 2-3 nam diéu trj lién tuc lam giam
35-40% dot quy [40].

Dot quy thuong duge phan thanh hai loai chinh: dét quy thiéu mau cuc bo va dot
quy xuat huyét. dot quy xuét huyét co thé duoc chia thanh dot quy do xuat huyét
ndi so t (ICH) hodc xuat huyét dudi nhén (SAH) . khoang 80% céc con dot quy do
thiéu mau cuc bd, 15% 1a ICH, va 5% la SAH [46].

Tang huyét ap va dot quy thiéu mau cuc bo

C6 nhiéu truong phai phan loai dot quy thiéu mau cuc bo thanh cac loai phu theo
nguyen nhan cua nd [47, 48]. Trong s6 cac phan nhom dot quy, sy khac biét vé ty
1¢ mac, ty 1€ tai phat, thoi gian song va theo chung toc da dugc bao cao [49, 50].
Mot sd nghién ctru dich t& hoc ciing da giai quyét mdi quan hé glua cac yéu té rui
ro va phan nhém dot quy khac nhau [51-54]. BP 1a mot yéu tb quyet dinh manh
mé& vé nguy co cho ca dot quy thiéu mau cuc bo va xuét huyét nio [55]. Trong s6
5017 bénh nhén trong nghién ctru vé dot quy o P, ting huyét 4p hay gy ton
thuong mach nho (79,4%) hon so véi mach 16n (70,0%) [58].
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Tuy nhién, mot sO nghién ctru xuat hién mau thuan voi két qua nay. Ohira va cong
su bdo cao ra'mg tdc dong cua tang huyét ap gay dot quy thiéu mau cuc bo khong
phu thudc vao tinh trang xo vira df)ng mach trong nghién ctru (ARIC) [59] Tuo’ng
tu nhu vay, nghién ctu cua Lai va cong su cho thay trong khi ting huyét ap la yéu
t0 nguy co pho bién nhat gay dot quy thi tién st THA khong lien quan vé mat
thong ké vai cac phan nhom dot quy [60].

Dot quy do xudt huyét
Xuét huyét noi so ICH

Béng chung tor mot s6 nghién ctru dich t& cho thdy c6 mbi lién quan 16n giita ICH
va cao huyét ap [61 69]. Mot nghlen ctru bénh ching cta 331 truong hop ICH &
Melbourne bao cdo nguy co ting gap doi ICH do tang huyet ap [70]. Mot nghién
ctu bénh chung béi Feldmann quan sat thdy rang huyét 4p cao la mot yeu to doc
lap dem lai nguy co cao gap sau lan (OR 5.71, 95% CI: 3,61-9 ,05) ICH ¢ nam g101
va phu nir tudi tir 18-49 (Bang 2.2) [71] Trong nghlen ctru thuan tap, tit ca cac
nghién ctru cho thdy mbi lién quan glua tang huyet ap va ICH, va hai nghién ctru
cho thdy nguy co ngay cang tang cua ICH voi t mirc d§ tang huyet ap (Bang 2.2)
[72]. tdng nguy co ICH véi sy gia ting mirc d6 tang huyét 4p nay di duoc nhin
thay trong cac nghién ctru dich t€ hoc khac. Mot phan tich gop cua ARIC va cac
dir liéu nghién ciru strc khoe tim mach (CHS) cung bao cdo xu hudng nay. So véi
binh thuong, nguy co twong dbi (RR) (95% CI) cta ICH 1a 1,43 (0,90-2,26) cho
BP 140-159 / 90-99 mmHg, 2,71 (1,58-4,67) cho BP 160- 179 / 100-109 mmHg,
va 5,55 (3,07-10,03) cho BP> 160/110 mmHg (Bang 2.2) [73].



Table 2.2 nguy co xudt huyét noi so véi THA

L

Ariesen et al. [59]

Sturgeon et al. [60]

Suh et al. [61]

Leppéld et al. [40]

Feldmann et al. [58]

Study type Systematic Review of | Pooled analysis of ARIC and Prospective cohort Prospective cohort Case—control study
11 case—control and 3 | CHS study study
cohort studies from
1966 to 2001
Number of Case—control studies | 21,680 (15,792 ARIC, 5888 114,793 28,519 636
participants 72-662 CHS)
Cohort studies
28,519-114,793
Cases of ICH Case—control studies | 135 (61 ARIC, 74 CHS) 372 112 217
24-331
Cohort studies Uk
hal
112-386 -.I d
Study population USA South Korea Finland USA )
Age Age matched on most | Mean age 54 (ARIC) 35-59 50-69 1849

of case—control
studies

Mean age 73 (CHS)




Sex Sex matched on most | 44.8 % male (ARIC) Male only Male only 56 % male
of case—control 42.4 % male (CHS)
studies
Results Case—control studies | BP BP RR SBP RR Adjusted OR 5.71
Overall crude OR | SBP <140/DBP< 90 1.0 SBP< 130/ 1.0 <139 1.0
3.68 DBP< 85
Cohort studies SBP140-159/ 1.43 SBP130-139/ |2.16 140-159 2.20
DBP90-99 DBP85-89
Adjusted RR 1.14-33 | SBP160-179/ 2.71 SBP140-159/ |5.32 >160 3.78
by different levels of | DBP100-109 DBP90-99
blood pressure SBP> 160/DBP> 110 |5.55 SBP160-179/ |10.44 |DBP RR
DBP100-109
BP as continuous measure SBP> 180/ 33.32 |<89 1.0
. DBP2 110
10 mmHg 1 SBP: 25 % 1 risk 90-99 2.10
10 mmHg T DBP: 47 % 1 risk >100 4.17

ICH intracerebral hemorrhage, SBP systolic blood pressure, DBP diastolic blood pressure, BP blood pressure, OR odds ratio, RR relative risk, ARIC

Atherosclerosis Risk in Communities Study, CHS Cardiovascular Health Study

*Cases and controls matched on race, age, and gender
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Céc nghién curu da chi ra réng huyét 4p ting 1én trong pham vi binh thuong ciing co
lién quan dén sy gia tang tuyén tinh v6i nguy co ICH [52]. Ngoai ra, nguy co ICH
tang cung voi tang huyét ap, ngudi didu tri tang huyét ap khong thuong xuyén, 55
tudi hodc tré hon, hodc nguoi hit thude 1a [77]. Cai thién kiém soét ting huyét ap co
thé lam giam ty 1¢ mac ICH [78]. kiém soat huyét ap duoc coi 1a lwa chon chinh cho
cong tac phong chdng ICH [79].

Bénh nhan dang dung thuéc chéng dong duong udng lau dai ciing c¢6 nguy co gia
tang vé ICH [80]. Mot sO yéu td nguy co chay méau do chong dong da duoc ngh1en
ctru: tudi cao, tién sir nhdi mau co tim hodc bénh tim thiéu mau cuc b6, bénh tiéu
duong, bénh mach mau néo, dong thoi sir dung thude khéang tiéu cau, lidu cao céac
thuéc chdng déng mau va ting huyét ap [81, 82]. Mot nghién ctru hoéi ciru cua
Wintzen thiy rang tang huyét 4p co ding chong dong gip & 80% bénh nhan ICH
[83]. Viéc st dung warfarin da tang 1én nhanh chong trong nhitng thap ky qua, cac
nghién ctru cling da chi ra tang ti 1¢ ICH lién quan dén viée su dung warfarin [80, 84].
Launbjerg va cong su thdy rang huyét ap cao 1a mot yéu té nguy co doc lap trong
chay méau do chéng déng trong 1 phan tich da bién & 551 bénhh nhan dung chéng
déng trong 10 ndm theo dbi diéu tri [85]. Phan tich cac dit liéu téng hop tir nam thir
nghiém ngiu nhién cho thy nhiing bénh nhan ICH khi dung warfarin c6 huyét ap
tdim thu va HA tdm truong cao hon so v6i nhiing bénh nhan duoc diéu tri
warfarin-khong bi ICH [86]. Mat khac, mét nghién ctru bénh ching, so sanh 170
bénh nhén bi ICH trong khi diéu tri warfarin va 1020 bénh nhéan ding chéng dong ma
khong bi ICH, thay khong c¢6 su khac biét thong ké vé ty 1¢ ting huyét ap dugc chan
doan [87].

Téc dong cua ting huyét 4p & bénh nhan tir vong do ICH c6 ding chéng dong cling
da dwoc nghién ciru. M6t nghién ctru hoi ctru ciia Fric-Shamji bao cdo rang ap luc
dong mach trung binh ban diu cao tuong quan véi xu huéng khbi mau tu lan rong
hon so v6i ban dau [87].

xuét huyét duéi mang nhén SAH

Hut thudc, cao huyét ap va uong ruQu qua mirc 1a nhitng yéu t6 nguy co hay gip nhat
gay SAH [88]. Mot cai nhin tong quan cua tat ca cac nghlen ctru vé yéu t6 nguy co
cho SAH duogc xuét ban bang tiéng Anh tir nim 1966 dén thang 3 nim 2005 béo cdo
vé quan hé tich cyc giita ting huyét ap va SAH trong ca hai nhom (RR 2.5, 95% CI:
2,0-3,1) va nghién ctru bénh ching ( OR 2.6, 95% CI: 2,0-3,1) (Bang 2.3) [88]. Nam
1996, mot danh gia ctia 9 nghién ciru theo chiéu doc va 11 nghién ctru khac xac dinh
tang huyét ap 1a yéu t6 nguy co 16n voi SAH OR 2,8 (ddi véi cac nghién ctru theo
chiéu doc; KTC 95% [CI], 2,1-3,6) va OR 2.9 (cho céc nghién ctru bénh chiing; 95%
CI 2,4-3,7).
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Mot phan tich dir liéu bénh nhan trong APCSC ching minh rang huyét ap cao 1a mot
yéu td nguy co doc 1ap cho SAH (ty s6 nguy co (HR) 2.0, 95% CI: 1,5-2,7) (xem
Béng 2.3). Nguy co SAH ting manh véi sy gia ting huyét ap tam thu [91]. Xu huéng
nay ciing dugc nhin thiy trong mot nghién ciru 16n gitra cac nude chau A cho ca nam
gidi va phu nit (Bang 2.3) [75].

v& phinh mach ndo 1a nguyén nhéan phan 1én SAHs, nhiéu nghién ctru da ¢ ging xac
dinh céc yéu t6 nguy co v& / ting truong ctia chimg phinh mach. Tang huyét 4p tam
thu man tinh da dugc chiing minh 1a mét yéu t6 du bao manh mé cua v& phinh dong
mach ndo. Trong mot cong bd méi ddy cua nghién ciru Nord-Trendelag, mot nghién
ctru trén dan s6 16n & Na Uy, ting nhe (HA tam thu 130-139 mmHg) va ning (HA
tdm thu> 170 mmHg) HA tam thu man tinh c6 lién quan téi sy gia ting nguy co
aSAH trong thoi gian theo ddi 22 nam so sanh v6i huyét ap tim thu dudi 130 mmHg
(ty s6 rui ro la 2.3 va 3.3 tuong ung) [92].

Trong s6 nhitng bénh nhan bi phinh dong mach nho (<7 mm) cao huyét ap, tudi
twong ddi tré va vi tri & phia sau vong tuan hoan néo 1a yéu t6 nguy co dang ké SAH
[96]. Tuy nhién, mot vai nghién ctru, st dung cong huong tir hoac CT chyp dong
mach dé dénh gia phinh, khong thdy c6 méi lién quan giita muc tién trién phinh mach
véi THA [97-99].

Ting huyét ap va dot quy, tai phat
tai phat dot quy, thiéu mau cuc b

mic du truyén thong rong rdi boi cac chuyén gia trong vai thap ky qua, chi ¢6 mot
phan ba sb bénh nhén ting huyét 4p c6 huyét ap (HA) kiém soat & ngudng<140/90
mmHg d6i voi huyét ap khong bién chimg va <130/80 mmHg ddi v6i bénh nhan tiéu
duong hodc bénh than. Péi véi nhung ngudi bi ting huyét ap khong dugc kiém soat,
nguy co dot quy tang len dang ké. Trong mot nghién ciru cia My, ude tinh rui ro da
tiét 16 rang 9-16% cua tit ca cac truong hop dot quy thiéu mau cuc bd co thé tranh
dugc chi bang cach diéu tri huyét ap [100].

Vi lam giam huyét ap co thé 1am nang thém tinh trang giam tudi mau nio néu co ché
tir diéu chinh rdi loan hodc c6 hep dong mach canh, ha huyét ap trong giai doan cép
tinh cua dot quy thiéu mau cuc bd van dugc tranh luén. Tuy nhién, mot vai thu
nghiém di x4c nhan rang su kiém soat HA lau dai ¢6 thé lam giam dot quy tai phat
[25, 35]. Nghién ctru phan tich Gueyffier va cong su bao cdo giam 28% nguy co tai
phat dot quy ma khong c6 tac dung phu dang ké khi diéu tri bang thudc chéng ting
huyét ap & bénh nhan dot quy tang huyét ap [101].



Table 2.3 Overview of risk of subarachnoid hemorrhage associated with hypertension

KMIC Study [62]

Feigin et al. [77]

Asia Pacific Cohort Studies
Collaboration [78]

Study type Prospective cohort study Systematic review of 14 cohort and 23 case—control Meta analysis of 26 cohort studies
studies published between 1966 and 2005
Cases of SAH 308 3936 (cohort 892 case—control 3044) 236
Study population South Korea Cohort studies Japan, China, Taiwan, South Korea,
USA, Japan, UK, South Korea, Finland Singapore, Australia, NZ
Case—control studies
Finland, UK, USA, NZ, Portugal, Norway, Japan, Australia,
Germany, WHO (Africa/Asia/Europe/Latin America)
Results BP RR Cohort studies BP HR
Male Sex RR SBP< 140 1.0
SBP< 120/DBP< 80 1.0 Female 3.3 SBP> 140 2.0
SBP 120-129/DBP 80-84 1.46 Male 2.3
SBP 130-139/DBP 85-89 2.41 Total 2.5
SBP 140-159/DBP 90-99 2.92 Case—control studies
SBP 160-179/DBP 100-109 3.66 Sex OR 10-mmHg 1 SBP: 31 % 1 risk
SBP> 160/DBP> 110 5.12 Female 3.3
Female Male 2.1
SBP< 120/DBP< 80 1.0 Total 2.6
SBP 120-129/DBP 80-84 1.77
SBP 130-139/DBP 85-89 2.60
SBP 140-159/DBP 90-99 3.82
SBP 160-179/DBP 100-109 9.06
SBP> 160/DBP> 110 20.49

KMIC Korea Medical Insurance Corporation, SAH subarachnoid hemorrhage, SBP systolic blood pressure, DBP diastolic blood pressure, BP blood pressure, RR relative risk,

OR odds ratio, HR hazard ratio
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Mbi khi giam 5 mmHg huyét ap tdm trwong va giam 10 mmHg huyét ap tim thu
lam giam 34 va 28% nguy co dot quy twong ung [101].

dot quy, xuit huyét tai phat

Ca hai nghién ctru chau Au va chau A di cho rang huyét ap cao 1a mot yéu td
nguy co tai phat ciia ICH [104-108]. Yén béo céo ty 1é cao bénh nhan ting huyét
ap bi ICH tai phat ¢ Pai Loan (88,2%) [109].

Trong phén nay, ching t6i da thao luan vé ting huyét ap 1a mot nguy co tai phat
dot quy thiéu mau cuc bd va xuét huyét dot quy 1 cach riéng bi¢t. Tuy nhién, ting
huyét ap ciing da dugc bao cdo nhu 1a mot yéu td nguy co doc 1ap ICH & nhirng
bénh nhan dot quy thiéu mau cuc bo (SBP> 140 HR 2,07, 95% CI: 1,23-3,83)
[112].

Tam quan trong cua huyét ap tim thu ¢ ngudi cao tudi

Lio hoa lién quan véi tang huyét ap tam thu do d6, ISH (tam thu BP> 140 mmHg
va huyet 4p tam truong BP <90 mmHg) 14 kiéu thuong gip nhat cua ting huyét ap
trong quan thé ngum gia.

Su gia tang huyét ap tim thu ¢ ISH chu yéu 1a do d6 dan hdi giam cia cac dong
mach 16n va khong nhét thiét phai di kém voi sy gia ting huyét 4p dong mach
trung binh hodc khang trd ngoai vi [114].
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Céc nghién ctru dich t& hoc da chi ra rang ISH 1a mot yéu té nguy co doc lap
dbi voi dot quy va 1a muc tiéu diéu tri dé giam nguy co bi dot quy. Nghién ctru
phan tich tdm thir nghiém 1am sang bao gdm 15.693 bénh nhan ISH cho thy diéu
tri tich cuc ting huyét ap lam giam ty 1 dot quy 30% [117].
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Chapter 3
Kiém soat huyét ap va du phong dot quy lan

dau: tom tit cac thir nghiém lAm sang

William J. Elliott

Tang huyét ap hodc huyét ap cao (BP), la yéu t6 nguy co quan trong nhét déi voi
dot quy [1-5], chlem 54% nguy co dan sb phan bd trén toan thé glO‘l trong mot mo
hinh y té toan cau gan day [6]. Dot quy, la nguyén nhan thtr hai din dén tir vong
trén toan thé gi¢i (mic du gan day xép tha 5, sau bénh tim, ung thu, cic bénh ho
hap duéi man tinh va chin thwong & My [7]) va 1a nguyén nhan hang dau gay tan
tat ¢ tat ca cac nudc. Muc dich ciia chuong nay 1a xem xét cic bang chimg thir
nghiém 1dm sang hién c6 hd trg viéc sir dung cac loai thudc diéu trj ha huyét ap dé
ngin ngira dot quy lan dau.
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Céc thtr nghiém 1am sang

Di ¢6 35 nghién clru thiy rang so sanh dot quy ¢ nhom dung gia dugc (khong diéu tri) vi nhom co dung ha ap tich cuc (Bang 3.1). Nhiéu nghién ciru
dugc thuc hién trong thién nién ky trude, khi dung gia dugc hodc khong diéu tri van dugc chép nhan tinh dao drc trong nghién ctru két qua; hau hét cac thir
nghiém gan ddy da so sanh két qua ding thudc ha ap duoc ting cudng bang cach cho thém mét gia duoc hodc mot hay nhiéu hoat chat chng cao huyét ap
dé kiém soat huyét ap 1a bat budc [9-12, 31-34, 36 -42, 44, 45].



Table 3.1 Placebo-controlled trials of primary stroke prevention involving antihypertensive drugs

Active arm Control arm
# of First # of First Comments (#
Years of Subjects with ASBP strokes/# of strokes/# of | with prior
Trial acronym, year follow-up HTN (%) (mmHg) Agent subjects Agent subjects strokes)
VA, 1967 [13] 1.5 100 30 Diuretic + others 1/73 Placebo + “rescue” | 3/70 (6/5)
VAL 1970 [14] 33 100 314 Diuretic + others 5/186 Placebo + “rescue” | 20/194 (NR/NR)
USPHS, 1977 [15] 7 100 16 Diuretic + others 1/193 Placebo 6/196 (0/0)
Oslo, 1980 [16] 5.5 100 17 Diuretic 0/406 No treatment 5/379 (0/0)
ANBP-1, 1980 [17] 3 100 NR Diuretic 13/1721 Placebo 22/1706 (0/0)
Kuramoto, 1981 [18] 4 100 20 Diuretic 3/44 Placebo 4/47 (0/0)
HDFP?, 1982 [19] 5 100 10 Diuretic 87/5364 Placebo 142/5333 (N/A)
EWPHE?, 1985 [20] 4.6 100 21 Diuretic 16/386 Placebo 22/405 (N/A)
MRC-1, 1985 [21] 5.5 100 ~13 Diuretic or 3-blocker 18/4297 Placebo 109/8654 (32 or 31/61)
~9.5 42/4203
IPPPSH, 1985 [22] 4 100 3.8 B-Blocker 45/3185 Placebo 46/3172 (0/0)
Coope & Warrender®, 44 100 18.0 B-Blocker 18/410 No treatment 38/460 (N/A)
1986 [23]
SHEP Pilot, 1989 [24] |2.8 100 15 Diuretic 11/443 Placebo + “rescue” | 6/108 8)
SHEP?, 1991 [25] 4.5 100 11.1 Diuretic 95/2314 Placebo + “rescue” 152/2338 (N/A)
STOP-1, 1991 [26] 2.1 100 19.5 Diuretic or B-blocker 28/782 Placebo 49/784 (32/36)
MRC-E, 1992 [27] 5.7 100 15 Diuretic or 3-blocker 45/1081 Placebo 134/2213 (NR or NR/NR)
15 56/1102
STONE, 1996 [28] 2.5 100 9.5 CCB 16/817 Placebo 36/815 (NR/NR); Not
randomized
Syst-EUR, 1997 [29] 2.5 100 10.7 CCB + other 49/2398 Placebo + other 80/2297 (103)

(continued)



Table 3.1 (continued)

Active arm Control arm
# of First # of First Comments (#
Years of Subjects with ASBP strokes/# of strokes/# of | with prior
Trial acronym, year follow-up HTN (%) (mmHg) Agent subjects Agent subjects strokes)
Syst-China, 1998 [30] |2.8 100 8.0 CCB + other 45/1253 Placebo + other 59/1141 (45), Not
randomized
HOPE?, 2000 [9, 10] 4.5 46 Other +ACE-I 113/4188 Other + placebo 175/4190 Add-on (N/A)
PART?2, 2000 [31] 4.7 ? 6.0 Other +ACE-I 7/308 Other + placebo 4/309 Add-on (34/28)
IDNT, 2001 [32] 2.6 100 (ARB or CCB) + other 28/579 Placebo + other 26/569 (NR/NR)
15/567
RENAAL, 2001 [33] 34 100 ARB + other 47/751 Placebo + other 50/762 (0/1)
EUROPA, 2003 [34] 4.2 277 5.0 Other +ACE-1 98/6110 Other + placebo 102/6108 Add-on
(BP> 160/95) (210/199)
HY-VET Pilot, 2003 1.1 100 23.0 ACE-I or diuretic 6/426 Placebo + Rescue 18/426 (18 or 18/22)
[35] 23.0 12/431
SCOPE?, 2003 [11, 12] |3.5 100 32 ARB + other 83/2386 Placebo + other 100/2378 (N/A)
DIAB-HYCAR, 2004 |3.3 55 1.3 Other +ACE-I 118/2443 Other + placebo 116/2469 Add-on
[36] (107/100)
PEACE, 2004 [37] 4.8 45 3.0 Other +ACE-1 71/4158 Other + placebo 92/4132 Add-on
(291/248)
ACTION, 2005 [38] 4.9 100 6.6 Other + CCB 50/1975 Other + placebo 75/2002 Add-on (NR/
NR)
E-COST, 2005 [39] 3.0 100 1.7 ARB + other 47/1053 No ARB + other 77/995 (23/69)
FEVER, 2005 [40] 33 100 35 Diuretic + CCB 177/4841 Diuretic + placebo 251/4870 Second-line
(685/753)
ADVANCE, 2007 [41] 4.3 68 5.6 Other + diuretic +ACE-I 215/5569 Other + placebo 218/5571 Combination

(502/520)




Active arm Control arm
# of First # of First Comments (#
Years of Subjects with ASBP strokes/# of strokes/# of | with prior
Trial acronym, year follow-up HTN (%) (mmHg) Agent subjects Agent subjects strokes)
Jikei, 2007 [42] 3.1 88 1.0 Other +ARB 25/1541 Other 43/1540 Add-on (NR/
NR)
HYVET, 2008 [43] 1.8 100 15.0 Diuretic 51/1933 Placebo 69/1912 (130/131)
TRANSCEND, 2008 4.7 76 4.0 Other +ARB 112/2842 Other + placebo 136/2836 Add-on
[44] (648/654)
NAVIGATOR, 2010 5.0 78 2.8 Other +ARB 105/4631 Other + placebo 132/4675 Add-on
[45] (143/132)

HTN hypertension, SBP systolic blood pressure

*Denotes study for which the number of observed primary (as opposed to both primary and secondary) strokes can be calculated. (N/A) indicates that the number of subjects with
prior stroke has been reported and subtracted from the total number of subjects in the trial. ¥4 I First Veterans Administration Cooperative Study Group on Antihypertensive
Agents, VA II Veterans Administration Cooperative Study Group on Antihypertensive Agents, USPHS United States Public Health Service trial, ANBP-1 First Australian National
Blood Pressure trial, HDFP Hypertension Detection and Follow-up Program, EWPHE European Working Party on Hypertension in the Elderly, MRC-1 First Medical Research
Council trial (in “mild” hypertensives), /PPPSH International Prospective Primary Prevention Study in Hypertension, SHEP Systolic Hypertension in the Elderly Program, STOP-1
First Swedish Trial in Old Patients with Hypertension, MRC-E Medical Research Council trial (in elderly hypertensives), STONE Shanghai Trial of Nifedipine in the Elderly trial,
Syst-EUR Systolic Hypertension in Europe trial, Syst-China Systolic Hypertension in China trial, HOPE Heart Outcomes Prevention Evaluation, PART2 Prevention of
Atherosclerosis with Ramipril study #2, IDNT Irbesartan Diabetic Nephropathy Trial, RENAAL Reduction of Endpoints in Non-Insulin Dependent Diabetes Mellitus with the
Angiotensin II Antagonist Losartan, FZUROPA EUropean trial on Reduction of cardiac events with Perindopril in patients with stable coronary Artery disease, HYVET Hypertension
in the Very Elderly Trial, SCOPE Study on Cognition and Prognosis in the Elderly trial, DIAB-HYCAR non-insulin-dependent DIABetes, HYpertension, microalbuminuria or
proteinuria, Cardiovascular events And Rampril study, PEACE Prevention of Events with Angiotensin Converting Enzyme inhibition trial, ACT/ON a Coronary disease Trial
Investigating Outcome with Nifedipine GITS trial, E-COST Efficacy of Candesartan on Outcome in Saitama Trial, FEVER Felodipine EVEnt Reduction study, ADVANCE Action
in Diabetes and Vascular disease: preterAx and diamicroN-mRr Controlled Evaluation, TRANSCEND Telmisartan Randomised AssessmeNt Study in ACE iNtolerant subjects with
cardiovascular Disease trial, NAVIGATOR Nateglinide and Valsartan in Impaired Glucose Tolerance Outcomes Research, CCB calcium channel

blocker, ACE-I angiotensin converting-enzyme inhibitor, ARB angiotensin receptor blocker, BP blood pressure, NR not reported
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Oslo -

ANBP-1
Kuramoto
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EWPHE
IPPPSH
SHEP
SCOPE

Combined (21.2%)
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Placebo better

RR (95% CI)
0.08 (0.00-0.71)
0.59 (0.30-1.14)
0.80 (0.21-3.04)
0.61 (0.47-0.79)
0.76 (0.41-1.42)
0.97 (0.65-1.46)
0.63 (0.49-0.81)
0.83 (0.62-1.10)

0.69 (0.60-0.79)

Coope —_—l— 0.53 (0.31-0.91)
Combined (23.3%) . 0.68 (0.60-0.77)
VA < 0.31 (0.04-2.11)
VA Il % 0.24 (0.09-0.60)
MRC-1 —— 0.54 (0.40-0.74)
SHEP-Pilot 0.43 (0.17-1.11)
STOP-1 0.55 (0.35-0.86)
MRC-E 0.75 (0.59-0.97)
Syst-Eur 0.58 (0.41-0.82)
IDNT 0.81(0.51-1.31)
RENAAL 0.95 (0.65-1.39)
HYVET-Pilot 0.49 (0.26-0.92)
HYVET 0.72 (0.51-1.03)

Combined (52.1%)

STONE
Syst-China

0.66 (0.61-0.73)

0.43 (0.24-0.77)
0.58 (0.47-1.00)

Combined (57.4%) 0.66 (0.60-0.72)

FEVER 0.70 (0.58-0.84)
Combined (63.3%) = 0.67 (0.62-0.72)
HOPE 0.65 (0.51-0.81)
ACTION 0.67 (0.47-0.95)
PART-2 - 1.77 (0.56-5.62)
EUROPA 0.96 (0.73-1.26)
DIABHYCAR 1.03 (0.80-1.32)
PEACE 0.76 (0.56-1.04)
ADVANCE 0.99 (0.82-1.19)
Jikei Heart _—lG 0.41 (0.25-1.68)
TRANSCEND 0.83 (0.65-1.06)

All Combined (100%) 0.71 (0.65-0.78)

0.1 1.0
Relative Risk for Stroke

Fig. 3.1 Meta-analysis of placebo-controlled clinical trials of antihypertensive drugs that reported
first (or first and recurrent) strokes. The trials above the broad horizontal line include only hyper-
tensive subjects suffering a first stroke. The distinctions between groups of trials are discussed in
the text. The “boxes” (representing the point estimates of relative risk, RR) are drawn in
proportion to the number of strokes, and the horizontal lines represent the 95 % confidence
intervals for each trial. The meta-analytic results (drawn in the figure as squares) above the
dashed horizontal line (above “HOPE”) showed no significant inhomogeneity in fixed-effects
models. When trials that
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Fig. 3.2 Relationship of the absolute risk of stroke (calculated as strokes per 1000 subject-years
in the placebo-treated group) and the number of strokes prevented by treatment (per 1000
subject- years). Data from individual trials are plotted as squares, with the area of each square
proportional to the number of strokes reported for each trial. The correlation coefficients for this
relationship were 0.86, P <0.001 for unweighted data, and 0.89, P < 0.001 for weighted data



Table 3.2 Actively controlled trials of primary stroke prevention involving initial antihypertensive drugs

Arm 1 Arm 2 (or Arm 3)
# of First # of First
Years of | Subjects with | ASBP strokes/# strokes/# | Comments (# with

Trial acronym, year follow-up | HTN (%) (mmHg) | Agent of subjects | Agent of subjects | prior strokes)
MRC-1, 1985 [21] 5.5 100 45 Diuretic 18/4297 B-Blocker 42/4203 | (32/31)
HAPPHY, 1987 [46] 3.8 100 0 Diuretic 41/3297 3-Blocker 32/3276 (0/0)
MAPHY, 1988 [47] 5.0 100 0.3 Diuretic 25/1625 3-Blocker 23/1609 (0/0)
MRC-E, 1992 [27] 5.7 100 0 Diuretic 45/1081 3-Blocker 56/1102 (NR/NR)
MIDAS, 1996 [48] 3.0 100 35 Diuretic 3/441 CCB 6/442 (NR/NR)
VHAS, 1997 [49] 2.0 100 1.0 Diuretic 4/707 CCB 5/707 (NR/NR)
ABCD, 1998 [50] 5.0 100 0 ACE-I 7/235 CCB 11/235 (2/3)
FACET, 1998 [51] 2.5 100 -4 ACE-I 4/189 CCB 10/191 (0/0)
UKPDS, 1998 [52] 8.4 100 -1 -Blocker 17/358 ACE-I 21/400 (0/0)
CAPPP, 1999 [53] 6.1 100 2 B-Blocker/diuretic 148/5493 ACE-1 189/5492 | (39/50)
NICH-ES, 1999 [54] 4.2 100 0 Diuretic 8/215 CCB 8/214 (0/0)
STOP-2, 1999 [55] 5.0 100 1 B-Blocker/diuretic 237/2213 ACE-1I 215/2205 (86/86

1 or CCB 207/2196 | or 83)
INSIGHT, 2000 [56] 35 100 0 Diuretic 74/3164 CCB 67/3157 (NR/NR)
NORDIL, 2000 [57] 4.5 100 -3 B-Blocker/diuretic 196/5471 CCB 159/5410 | (88/74)
AASK, 2001, 2002 [58, |4.4 100 0 B-Blocker 23/441 ACE-I 23/436 (NR/NR)
59] or3.6 2 or CCB 9/217
IDNT, 2001 [35] 2.6 100 1 CCB 28/579 ARB 15/567 (NR/NR)
LIFE, 2002 [60] 4.7 100 -1.1 3-Blocker 309/4588 ARB 232/4605 (359/369)
ELSA, 2002 [61] 3.8 100 -0.2 3-Blocker 14/1157 CCB 9/1177 (NR/NR)
ALLHAT, 2002 [62] 49 100 2 Diuretic 675/15255 | ACE-I 457/9054 | (NR/NR

1 or CCB 377/9048 | or NR)

(continued)



Table 3.2 (continued)

Arm 1 Arm 2 (or Arm 3)
# of First # of First
Years of | Subjects with | ASBP strokes/# strokes/# | Comments (# with
Trial acronym, year follow-up | HTN (%) (mmHg) | Agent of subjects | Agent of subjects | prior strokes)
ANBP-2, 2003 [63] 4.1 100 1 Diuretic 107/3039 ACE-1 112/3044 | (~152/~122)
CONVINCE, 2003 [64] |3.0 100 0.1 Diuretic or 3-blocker | 58/3831 CCB 79/3986 (393/370)
60/4466 54/4393

SHELL, 2003 [65] 3.6 100 -1.6 Diuretic 38/940 CCB 37/942 (NR/NR)
INVEST, 2003 [66] 2.7 100 0.3 -Blocker 201/11309 | CCB 176/11267 | (567/595)
HYVET-Pilot, 2003 [35] |1.1 100 0 Diuretic 6/426 ACE-1 12/431 (18/18)
JMIC-B, 2004 [67] 3.0 100 -2 ACE-1 16/822 CCB 16/828 (NR/NR)
VALUE, 2004 [68] 42 100 223 CCB 281/7596 ARB 322/7649 | (1501/1513)
DETAIL, 2004 [69] 5.0 100 -4 ACE-1 6/130 ARB 6/120 (NR/NR)
ASCOT, 2005 [70] 5.5 100 1.6 -Blocker 422/9618 CCB 327/9639 | (1063/1050)
CASE-J, 2008 [71] 3.2 100 1.7 CCB 50/2349 ARB 61/2354 (225/248)
ONTARGET, 2008 [72] 4.7 69 0.9 ACE-I 405/8576 ARB 369/8642 | (1805/1758)
ACCOMPLISH, 2008 3.0 100 0.9 ACE-I + diuretic 133/5762 ACE-I+ CCB 112/5744 | (736/762)
[73]
VART, 2010 [74] 3.4 100 0.0 ARB + other 10/510 CCB + other 10/511 (NR/NR)
COPE, 2011 [75] 3.2 100 -0.8 CCB +ARB 17/1110 CCB + B-blocker | 27/1089

-0.7 CCB + diuretic | 12/1094
Nagoya Heart Study, 32 100 1.0 ARB 13/575 CCB 16/575 (24/30)
2012 [76]

HTN hypertension, SBP systolic blood pressure

“Denotes study that has reported the number of observed primary (as opposed to both primary and secondary) strokes. MRC-1 Medical Research Council trial (in “mild”
hypertensives), HAPPHY Heart Attack Primary Prevention in Hypertensives study, MAPHY Metoprolol Atherosclerosis Prevention in Hypertensives trial, NR not
reported, MRC-E Medical Research Council trial (in elderly hypertensives), MIDAS Multicenter Isradipine Diuretic Atherosclerosis Study, VHAS Verapamil
Hypertension Atherosclerosis Study, ABCD Appropriate Blood pressure Control in Diabetes study, FACET Fosinopril Amlodipine Cardiac Events randomized Trial,
UKPDS United



Kingdom Prospective Diabetes Study, CAPPP CAPtopril Primary Prevention Project, NICH-ES National Intervention Cooperative Study in Elderly Hypertensives,
STOP-2 Second Swedish Trial in Old Patients with hypertension, /NS/GHT International Nifedipine GITS study: Intervention as a Goal in Hypertension Treatment,
NORDIL NORdic DILtiazem study, A4SK African American Study on Kidney disease and hypertension trial, /DNT Irbesartan Diabetic Nephropathy Trial, LIFE
Losartan Intervention for Endpoint reduction trial, ELSA European Lacidipine Study on Atherosclerosis, ALLHAT Antihypertensive and Lipid-Lowering to prevent Heart
Attack Trial, ANBP-2 Second Australian National Blood Pressure trial, CONVINCE Controlled-ONset Verapamil INvestigation of Cardiovascular Endpoints trial, SHELL
Systolic Hypertension in the Elderly: Lacidipine Long-term study, /NVEST INternational Verapamil-trandolapril STudy, HYVET Hypertension in the Very Elderly trial,
JMIC-B Japan Multicenter Investigation for Cardiovascular Diseases-B study, VALUE Valsartan Antihypertensive Long-term Use Evaluation, DETAIL Diabetics Exposed
to Telmisartan and enalaprIL study, ASCOT Anglo-Scandinavian Cardiac Outcomes Trial, CASE-J Candesartan Antihypertensive Survival Evaluation in Japan study,
ONTARGET Ongoing Telmisartan Alone and in combination with Ramipril Global Endpoint Trial, ACCOMPLISH Avoiding Cardiovascular events with COMbination
therapy in People LIving with Systolic Hypertension. CCB calcium channel blocker, VART Valsartan Amlodipine Randomized Trial, COPE Combination

therapy of hypertension to Prevent cardiovascular Events, ACE-/ angiotensin converting-enzyme inhibitor, 4RB angiotensin receptor blocker, NR not reported
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-<—— Better than Placebo
Odds Ratio (95% Cl)

Diuretic 0.63 (0.56-0.69)

CCB 0.64 (0.58-0.70)

ARB 0.74 (0.64-0.85)

B-Blocker 0.77 (0.69-0.85)

ACE-I e 0.73 (0.65-0.82)
—

Placebo (referent)

] |
0.5 1.0
Odds Ratio

w=0.0000136

Fig. 3.3 Results of network meta-analysis of 50 clinical trials in 275,103 hypertensive subjects
comparing placebo (or no treatment) and/or initial active antihypertensive drugs for prevention
of stroke. When available, the numbers of subjects at risk for and suffering first strokes were
used; otherwise the total numbers of subjects at risk for and suffering a first or recurrent stroke
were used. The “box” corresponding to the point estimate of the effect size (relative to placebo)
is drawn in proportion to the number of strokes observed with that class of antihypertensive
drugs across all trials; the horizontal lines through the “boxes” correspond to the 95 %
confidence intervals for each point estimate. Note that this model has a high degree of internal
consistency (as the incoher- ence value, w < 0.000004). CI confidence interval, CCB calcium
channel blocker, ACE-I angioten- sin converting-enzyme inhibitor, ARB angiotensin receptor
blocker
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Ha huyét ap: mbi lién quan voi dot quy lan dau

Ly do cho viéc sir dung tim thu, chir khong phai tim truong vi nhiéu nghién ctru thay
nhitng bénh nhan nhap vién c6 huyét 4p tm truong gan nhu binh thuong, do d6 su
khéc biét vé huyét ap tim truong khong 4n twong nhu sw khac biét vé HA tam thu.

Mot s6 ngudi cho ring cac chen kénh calci ngan ngira dot quy do tac dung ha 4p cua
no.
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.

0.50

Difference in Systolic Blood Pressure

(mm Hg)

Fig. 3.4 Meta-regression plot of the relationship between the difference in achieved systolic
blood pressure between randomized arms vs. the odds ratio for stroke for the larger trials in
Tables 3.1 and 3.2. Note that trials with fewer than 58 strokes (5 % of those observed in the
chlorthalidone-lisinopril comparison in the Antihypertensive and Lipid-Lowering to prevent
Heart Attack Trial) are not shown, as their symbols are below the resolution of the figure. Trials
involv- ing an angiotensin receptor blocker are denoted by a triangle, calcium antagonists by
squares, ACE-inhibitors by circles, and both of the latter by an octagon. Open symbols denote
placebo- controlled trials. The area of each symbol is proportional to the number of strokes
observed in each trial. The identity of each symbol can be ascertained by reference to Tables 3.1
and 3.2. Note that 91 % of the area for all symbols falls within the dark, curved, dotted lines,
representing the upper and lower 95 % confidence limits for the significant (P < 0.0001)
meta-regression analysis that was

based on the results of placebo-controlled trials of diuretic and/or B-blocker reported before the
year 2000. (Data from Staessen JA, Wang J-G, Thijs L. Cardiovascular prevention and blood
pres-

sure reduction: A quantitative overview updated until 01 March 2003. J Hypertens.
2003;21:1055-1076)

Tuy nhién, mot phén tich 22 thir nghiém do nhiing thay ddi trong do day dong mach canh lién

quan thir nghiém ding chen kénh calci thiy diéu nay khong dung su that

Hién ciing nhiéu quan diém cho rang ARB c6 thé bao vé chong dot quy, dic biét 1a dot quy lan

thir hai [39, 84, 85].
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Trong phong ngira dot quy lan dau, cho ding Losartan dé lam giam ty 1& dot quy
[60], va cac nghién ciru khac lién quan dén ARB cho thdy khong thé phong ngira dot
quy [11, 12, 44, 45]. Nhidu nghién ctru gin day va 16n hon ciia ARB dé phong ngira
dot quy 1an dau hodc 1an 2 da khong chimg minh dugc nhitng quan sat trude do6 [44,
68, 72, 74,75, 86].

17.980 dbi twong tang huyét ap trong nghién ctru diéu tri cao huyét ap t6i uu duoc
chon ngau nhién dé huyét ap tam truong <80, <85, hodc <90 mmHg, diéu tri chuyén
sdu v6i cac phac dd nhiéu loai thude (thude dbi khang canxi ban déu, theo sau 1a mot
ACE-inhibitor), va sau d6 theo ddi trong 3,8 niam, khong c¢6 khac biét vé dot quy trén
ba nhom ( P = 0,74) [87]. Mic du sy khac biét thuce té trong HA tam truong trén cac
nhom déu it hon nhiéu so v6i ké hoach ban dau (~ 2 vs 5 mmHg), két luan 15 rang 1a
ha huyét ap hon nhiing gi hién nay dang khuyén céo s& khong cé tic dung hodc doi
khi c6 hai v6i nhitng bénh nhan THA [87]. Nguoc lai, cac nghién ctiru cia HOT cho
thdy 15 khi giam huyét ap thap hon binh thudng & bénh nhan tiéu duong (tam
truong< 80 mmHg) 1am giam 51% bién cb tim mach, so v&i nhitng nguoi didu tri voi
muc tiéu "thong thuong" (tdm truong BP< 90 mmHg) [87]. két luan tuong tu cling
duoc khuyén cao dé kiém soat nguy co tim mach & bénh nhan tiéu duong (nghién
cruACCORD) [88]. huyét 4p tdm thu thap hon (< 119,3 mmHg) khong khéc gi so
v6i nhitng nguoi didu tri huyét 4p tim thu binh thuong (tim 133,5 mmHg) vé nguy
co dot quy, nhung giam 12% tong thé cac bién ¢b tim mach (P = 0,20). Nhimng s6 lidu
nay 1a mot phan cua 1y do tai sao hudng dan ting huyét ap gan day [1-4] da tir bo cac
muc tiéu BP thip hon binh thuong ma truéc d6 van dé nghi cho cic nhom nguy co
cao (vi dy, bénh nhan bi bénh tiéu duong, bénh than man tinh va bénh mach vanh).
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Part I1
Co ché THA va moi lién

quan THA- dot quy



Chapter 4
Co ché ban chat THA: lién quan

than Kkinh va khong do than Kkinh

Scott H. Carlson, Sean Stocker, and J. Michael Wyss

Dot quy 1a nguyén nhén dimg hang th tu gdy tir vong ¢ My va la nguyén nhén hang
dau gay tan tat, thuong aé lai cho bénh nhén sy suy giam vinh V1en va khong thé lam
viéc hodc song mot cude sdng doc 1ap. Mot trong nhitng yéu td nguy co hang dau d6i
v6i dot quy 1a ting huyét ap va nguy co dot quy la ty 1¢ thuén vo6i do tang va thoi gian
bi THA [1-3]. Hon nia, ting huyét 4 ap cling gop phan dang ké vao bénh tim mach, ma
chinh n6 lam ting nguy co dot quy. gan mot thé ky nghién ctru, cac co ché co ban
lam tang man tinh ap lyc dong mach ¢ hau hét cac bénh nhan ting huyét ap Vén kho
nam bit. bude dau dugc sang t6 boi Guyton va nhimg ngudi khac, cac yéu t6 tai than
¢0 vai tro chinh gdy tang huyét 4 ap o nhiéu bénh nhan, nhung s6 lugng ngay cang ting
cac nghién ctru chi ra rang hé thong than kinh giao cam va tuong tac cuia nd voi
hormone van mach va cac chat trong t& bao dugc tao ra cling gop phan vao bénh Iy
tang huyét ap. Chuong nay xem xét cac bang chung, cho thdy c6 co ché than kinh
man tinh ¢6 thé 1am ting stc can ngoai vi va huyét ap, su tuong tac gitra h¢ théng
than kinh giao cam va hormone (vi du, angiotensin va nitric oxide) phdi hop hiéu qua
dé 1am tang huyét ap. Cudi cing, n6 danh gia vai trd cua gde tu do oxy hoa
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(ROS) trong diéu hoa hoat dong giao cam va vai trdo cua eicosanoid
20-hydroxyeicosatetraenoic acid (20-HETE) di€u chinh co tron mach mau trong
THA va co that mach do dot quy

Hé théng than kinh giao cam va ting huyét ap

Trong 40 nam qua, cac nghién ctru 1am sang va nghién cuu trén dong vat da xac dinh
réng hé giao cam gop phan vao ban chit cia THA [4, 5]. Tuy nhién, nhiing gi din
dén tang hoat dong glao cam cao nay thi chua rd rang. Ty ving bung mo6 (RVLM) la
nhan chinh trong ndo dan truyén xung cho té bao than kinh trudc hach trong tuy song
nhan trude bén dé hd trog hoat dong cua hé¢ than kinh giao cam. Cac té bao than kinh
RVLM rét nhay cam véi bo phan nhan cam ap phan hoi téi than kinh trung wong va
ty didu hoa véi tan sé twong tmg v6i hoat dong cua hé than kinh giao cam [6]. Cac
chat hoa hoc kich thich té bao than kinh RVLM lam ting hoat dong than kinh giao
cam va huyét ap, nhidu nghién ciru chi ra rang tang huyét ap do than kinh xuat phat
tir tinh chét than kinh RVLM bj thay ddi va / hodc tang kich thich dau vao synaptdo
d6 1am tang hoat dong cua hé than kinh giao cam, lam tang co mach lam cao huyét 4p
(xem [5, 8];. Hinh 4. 1) Tang hudng kich thich trong tang huyet ap do than kinh c6
thé phat sinh & mot s6 ving cta ndo: cac nhan & ving dudi ddi nhu nhan cin nio
that va nhan lung, nhan dudi ¢ than ndo [9, 10], receptor nhan cam hoa hoc [11], natri
kich thich té bao than kinh trong ving AV3V cia ndo trudc [12], va kim him
receptor nhdn cam ap lyc ¢ trung wong nhu vung dudi bung bén. Cac nghién ctru cho
thy tang kich thich bd phan nhan cam, giam trc ché RVLM gép phan lam THA do
than kinh [5, 6, 12-15].

Thén c6 chire ning 6n dinh ndi mdi, nhidu nghién ciru da tap trung vao cac day than
kinh giao cam & than va qué trinh ting hoat ctia chung. Cat day than kinh & than lam
giam huyét 4p & mot s6 mo hinh dong vat gam nhdm [16-19] va & nhitng ngudi ting
huyét ap khong dap ung thude [17, 20]. Tuy nhién, kiém soat giao cam ciia ving
mach mau khac cling 6 thé kiém soat ting huyét ap. hoat dong than kinh noi tang
duogc nang lén dé dap ung voi qua trinh ting huyét 4p ctia angiotensin [21], va cit bo
céc day than kinh tang lam giam huyét ap
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Fig. 4.1 Arterial .pressure is a function of sympathetic nervous system (SNS) activity, circulating
endocrine factors, and renal function. SNS activity is regulated by the spontaneous discharge of
neurons in the rostral ventrolateral medulla (RVLM), which are regulated by baroreceptor and
chemoreceptor input to the nucleus of the solitary tract (NTS) and innervation from the caudal
pressor area of the medulla and from hypothalamic regions, e.g., the paraventricular (PVN),
lateral hypothalamic area (LHA), and anterior hypothalamic (AHN) nuclei

trong khi hoat dong than kinh cuia than glam [24]. Nhu'ng két qua nay goi ¥ rang hoat
dong cua than kinh glao cam dugc phan bd khong ddng déu cho tat ca cac co quan,.
Khai niém nay duoc hd tro bai mot s6 lugng ngay cang nhiéu cac nghién ctru [25-27]
tang hoat dong ctia hé than kinh giao cam c6 thé 13 hau qua cia sy suy giam cac phan
xa than kinh. C6 1& hé thong thong tin phan hdi dwoc nghién ctru nhiéu nhét 1a
receptor nhan cam ap luc & dong mach (nhdm dap tmg v6i nhitng thay ddi trong ap
luc dong mach), cac thy thé phdi tim mach (trong d6 phat hién nhing thay ddi vé thé
tich mau), va thy thé nhan cam hoa hoc (dap mg véi nhimng thay d6i khi mau va pH)
. Tét ca nhimg co ché phan hoi phan tmg cap tinh thay ddi theo cic tham s6 theo doi
va lam thay ddi hoat dong cua hé than kinh ty tri dé duy tri ap lyc dong mach co ban
(Hinh. 4.1). Bristow va cong sy [28] 12 nhiing nguoi dau tién dé xudt rang su mét can
bang bo phan nhan cam dp dong mach co thé lam thay doi man tinh quy dinh &p luc
dong mach; Tuy nhién, nghién ctru mo rdng cua Cowley va Guyton da ching minh
réng & cho, viéc loai bo phan xa nhéan ap lai lam tang r6i loan nhan cam huyét ap
nhung khong lam ting huyét ap trung binh
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[29]. Nhitng nghién ctru sau d6 dd ching minh dé phan Gmg lai qua trinh THA bén
viing, receptor nhan cam ap lyc nhanh chong thiét 1ap lai mot diém méi va sau do,
diéu chinh hoat dong cua hé than kinh tu tri dé bao vé cac diém dat ap luc dong
mach méi. Nhitng phat hién nay dan dén gia thuyét ring receptor nhén ap chi diéu
chinh ngdn han hoat dong ty tri va khong tham gia lau dai vao tang huyét ap do
than kinh (Cowley [30]).

Nguoc lai thap ky trude do, mot sb nghién ctru gan day cho thay receptor nhan ap
¢6 vai trd man tinh hon trong viéc diéu tiét hoat dong ctia hé than kinh tu dong, do
do6, c6 thé gop phan vao lam ting giao cam va duy tri huyét 4p & mot s6 ca nhan.
Céc nghién ctru cia Thrasher va Lohmeier thiy receptor nhan ap man tinh c6 thé
trc ché hé than kinh giao cam va sy mat cin bang trong cung phan xa c6 thé dan
dén tang huyét ap duy tri [31-33].

diéu tiét h¢ thong than Kinh chi phéi huyét ap

Ngoai nhimng thay do6i trong kiém soat phan xa ciia hoat dong ty tri, ting hoat dong
giao cam co thé do diéu tiét trung wong véi ap luc dong mach. Trong khi RVLM
da dugc nghién ctru rong rdi boi vi vai tro ciia no nhu 1a loai thube giao cam va
didu chinh cép tinh ap lyc dong mach. Ving dudi ddi nhu 1 viing chi phéi chu yéu
ctia hé than kinh ty dong (Hinh. 4.1).
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Qua trinh deoxycorticosterone acetate steroid (qua trinh khir oxy cua
corticosterone acetate) va ché d6 an nhiéu mubi, kich thich vung bén va hiu ddi
lam ting huyét 4p dong mach va nhip tim, trong khi ton thwong sau ving dugi ddi
lam giam 4p luc dong mach [38]. Hon nita, khu vire bén va lung dudi ddi dép tng
voi néng do 1eptin ¢6 vai tro ting hoat dong giao cam va huyét p, 1a nguyén nhan
dan dén tang huyét ap kém theo béo phi [39, 40].

Té bao no ron magnocellular téng hop va giai phong Vasopressm vao tudn hoan,
trong khi té bao than kinh parvocellular don hodc da synap kiém soat hoat dong
tim mach cda hé, bao gém ca cac RVLM, khu vyc nh4n cam san nio that 4 (area
postrema), NTS va nhan simg bén tuy séng. Thong qua su lién quan vdi té bao
parvocellular lam thay ddi chtrc nang tim mach.

Vung trude doi co 1 s khu vue kiém soat tim mach nhu ving truée ndo that 3
g6p phan lam THA ¢ mot s6 mo hinh dong vat. nhan trung gian trudc ving giao
thoa thi giac ciing lién quan t6i 1 sé tac dong trén tim mach ( [42, 43]). Nhan g1a0
thoa thi giac ciing diéu chinh giai phong vasopressin va nudc, tac dong gian tiép
t61 bo phan nhan 4p dong mach. Nhan trude ving dudi ddi ciing nhén giao thoa thi
giac tac dong 16n toi giao cam.

Mot s6 ving vo nio cling anh huong téi huyét ap, dic biét 14 lién quan dén y
thirc[45] hodc tinh hudng tam ly [46]. Chung bao gdm ving trudc vo thiy tran[45]
thiy ddo va hach nhan [47]. Cho du cac khu vuc nay dong gop cho ting huyét ap
it dugc biét dén.

Hé Renin-Angiotensin va tang huyét 4p

cac yéu tb noi tiét dong gop dang ké vao viéc diéu chinh ap luc dong mach ngoai
bién thong qua tic dong trung gian va co thé 1a yéu t§ gay bénh trong ting huyét
ap. Trong s6 nay, hé thong renin-angiotensin-aldosterone (RAAS) c6 1& duoc
nghién ctru k¥ ludng nhat hormone, chu yéu 1a do angiotensin II (AIl) giy co
mach manh va lién quan nhiéu dén thé tich tuin hoan
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trong cac loai thuc ha huyét 4p hién nay, ACEi nhu 1 thudc ha huyét ap hiéu qua
nhét v6i phan 16n bénh nhan. Hon nita, mot s6 mo hinh dong vét gam nham c6 ting
huyét 4p lién quan chu yéu t6i AII [48]. Trong khi AII xuét hién dé tang ap luc dong
mach trong cac nghién ctru nay, it nhat 1a mot phan, thong qua duy tri khdi lugng
tuan hoan hodc tang khang tré mach mau do tang hoat ddng giao cam. Diéu nay da
khién cac nha nghién ctru dua ra gia thuyét ring RAAS hoat dong qua mirc c6 thé
gdy tang huyét ap bang cach truc tiép lam ting hoat dong cuia hé than kinh giao cam.
Mot tac dong trung tm ma All ¢6 thé thay doi diéu hoa dong mau chay 1a do trc ché
chirc nang bo phan nhan cam ap (Hinh. 4.2). Mot sb nghién ctru da chimg minh ring
kiém soat receptor nhan 4p dong mach lam giam huyét a4p dang ké sau khi dung ARB
Al 1 (AT1) receptor blocker [50]. Cac quan sat su luu hanh AII trc ché hoat dong
phan xa nhén 4p do AII tic dong vao cac vi tri ¢ than kinh trung wong dé gay tac
dung . Tuy nhién, AIl khong vugt qua hang rao méau ndo con nguyén ven, va hoat
dong bang cach gin vao va kich thich cac thy thé & khu vuc quanh ndo that, noi
khong c6 hang rao mau ndo

All
SFO PVN
¢ ROS =4 ROS
RAAS RAAS
. °
\ r (4
(=)
Baroreceptors NTS RVLM
ROS 3 ROS > ROS —){ Tsnsncuvny
RAAS +) RAAS =) RAAS

Fig. 4.2 Circulating angiotensin (AlIl) can bind to circumventricular organs (e.g., the area pos-
trema (AP) or subfornical organ (SFO)), increasing neuronal activity of sympathoexcitatory
nuclei or modulating baroreceptor sensitivity. Alternatively, AIl stimulation can lead to
activation of the intraneuronal renin—angiotensin—aldosterone system (RAAS) and subsequent
generation of AIl and related metabolites and/or generation of reactive oxygen species (ROS),
both of which may alter the neuronal firing rate of cardiovascular regulatory nuclei and increase
sympathetic nervous system activity. All activation of receptors in the blood vessels (BVs) of the
brain stem can also alter neuronal activity in the NTS and RVLM through generation of second
messengers that cross the blood—brain barrier (e.g., NO and superoxide)
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lién két v6i cac thu thé cam bién mach mau ndo sau d6 truyén tin hiéu dén nio [56].
can luu y rang mot nghién ctru gan day cho thay ring hang rao mau nio cé thé tro
nén tang tinh thém v6i Al trong tang huyét ap [57]. Khu vuc nén nio that 1a khu vuc
nhu vdy. N6 tiép giap voi nhén tractus solltarlus 1a vi tri ciia dau vao bd phan nhan
cam ap den vung tay, receptor All [48].Mot sO quan sat hd trg tiém ang1otensm vao
khu vuc nén ndo thét co receptor nhan ap lam ting huyét ap, cit bo khu vuc nén nio
that 1am giam huyét ap [59]. Hon nira, loai bé khu vuc quanh nén ndo thit lam ngin
tac dong ciia ACEi 1én huyét 4p va phong toa bo phan nhan cam ap trong SHR [60].
Nghién ctru vé vai trd ciia RAAS trong ting huyét ap tap trung vao céc tic dong
ngoai vi ciia AII (vi du, lam ting giai phong norepinephrine) hoic tac dong 1én tudn
hoan qua tac dung trung glan Tuy nhién, trong Vong 30 nam qua, cac nghién ctu
chung mmh rang té bao than kinh va céc té bao than kinh dém trong than kinh trung
wong bao gom tat ca thanh phan cua hé RAAS, bao gdm angiotensinogen, renin, men
chuyén va tit ca cac thy thé angiotensin [48, 61]. goi ¥ rang angiotensin c6 thé hoat
dong nhu mot tac nhan diéu bién hodc tiét ra nhu 1 chét dan truyén than kinh. thu thé
Al dugc phan bd ¢ hau hét cac nhan ndo lién quan tac dong 1én tim mach [61], bao
gdbm PVN, nhan parabrachial, RVLM va NTS [48].

Sau khi angiotensin giai phong sé& lién két véi cac thu thé than kinh dan dén ting san
xudt vasopressin (tir PVN).
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Nitric Oxide va tang huyét ap

Nitric oxide (NO) la mét thude thir hai lién quan manh mé t6i hoat dong cua hé¢
thong than kinh giao cam va kiém soat huyét ap. NO, duoc san xudt tir cic axit
amin tién than arginine boi nitric oxide (NOS), 1a mét thube gidn mach manh va
¢6 xu hudng lam giam huyét ap khi dugc tao ra trong cic mach mau. trc ché NOS
boi L-NAME gy ting huyét 4p do tang khang tré mach méau ngoai vi va phan tng
mach mau do kich thich adrenergic [72].

Diéu tht vi 1a, L-NAME giy ting huyét ap lién quan dén ca hé thong
renin-angiotensin va h¢ than kinh giao cam[72].

Mic du co ché ma NO tac dong trung tim diéu bién hoat dong than kinh khong
16 rang, nghién ctru cho thiy NO c6 thé lam thay ddi phan tng than kinh & duoi
gai ¢ t& bao than kinh va cac yéu té kich thich. Mot khu vye dang luu ¥ ¢ day la
NTS, d6 1a noi chuyén tiép giita dau vao va bo phan nhan cam ap RVLM. Tiém
glutamate vao RVLM lam ting thodng qua ap luc dong mach. Didu nay thudng
gdy ra phan xa giam nhip tim va hoat dong than kinh giao cam than lam giam 4p
lyc dong mach [13]. Mifflin va cic dong nghiép da chi ra ring tiém dbi khang
L-NAME vao RVLM trudc khi tiém glutamate lam giam dang ké phan xa cua
huyét 4p va nhip tim. Nhimng két qua nay ung ho gia thuyét rang trong RVLM, NO
tao co ché phan héi véi glutamine trung gian qua receptor cam ap va thu thé & tim
phoi.
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Phan tmg oxy héa (ROS) va ting huyét 4p

Trong khi NO va angiotensin dong vai tro tac dong hé théng than kinh giao cam
trong tang huyét ap lam tang huyét ap. Cac nghién ctru gan day da tap trung vao su
cam ung voi angiotensin cua ROS, bao gom céc ion oxy, cac gbc tu d, va peroxit, tat
cd déu l1a san phdm phu qua trinh chuyén hoa binh thuong cua enzyme nhu
NADPH-oxidase. ROS duoc tao ra, chung dugc chuyén d6i boi superoxide dismutase
ndi bao (SOD) thanh hydro peroxide. hydrogen peroxide tu né la mot goc tu do
manh, né nhanh chéng bi phan huy bdi cac enzyme nhu catalase, glutathione
peroxidase va peroxiredoxins.

Céc nghién ciru gan day chi ra rang ROS ¢6 vai tro trong tang huyét ap, ROS da dugc
chimg minh gop phén ting huyét ap do than kinh bang cach gay kich thich giao cam.
ROS ting trong SHR [75], tham chi truée khi bit dau c6 ting huyét 4p do mach mau
va than, thi ROS da duoc tiét ra [76, 77]. Nhitng dit liéu nay hd trg vai trd trung tim
cua ROS trong tang huyet ap.

Co ché ma ROS thay d6i kiém soat tim mach chua r& rang. Mot s6 anh huéng cua
ROS xay ra rd rang & ngoai vi va thay d6i ndi mé va chic nang than. Tuy nhién,
nghién ctru gan day da chi ra ring ROS lam tang hoat dong giao cam, din dén ting
huyét 4p do than kinh. Nhiéu bang ching cho thiy ROS tham gia vao con dudng
truyén tin hiéu ndi bao, bao gdm ca con dudng dan truyén AlL truyén tinh mach AIl
langm t 4p luc dong mach va kich thich giao cam [82]. Nhitng két qua nay goi y rang
tang AII c¢6 thé lam ting ap luc dong mach bang cach ting hé ROS trong té bao than
kinh SFO, do d6 1am ting hoat hoa cua cac trung tim ¢ ving dudi doi kiém soét hoat
dong ctia hé than kinh

20-HETE

Trong khi huyet ap c6 thé duoc diéu khién boi cic co ché trung wong md ta ¢ trén,
cac yéu tb mach méau ciing hoat dong ddng thoi 1am tang huyét ap. Mot dong gop
nghién ciru 1a eicosanoid axit 20-hydroxyeicosatetracnoic (20-HETE), 1la mot san
pham phu cua qua trinh chuyén hoa acid arachidonic boi enzym cytochrome P450
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(CYP). 20-HETE lam tang phan Gmg co mach do kich thich giao cam va hormone
van mach nhu angiotensin va phenylephrine [85]. Nhiing tac dong trung gian bang
céch chan din truyén canxi qua cac kénh kali (BKCa), dan dén qua trinh khir cuc va
co co tron mach mau. 20-HETE ciing lam ting luong canxi bang cach mé cong
protein kinase C-gated L-type Ca2+ [58, 85], va tang d§ nhay canxi vdi myosin trong
co tron mach mau [85].

Céc hoat dong van mach cta 20-HETE chi ra rang no 1a 1 nguyén nhan gép phan
tang huyét ap. That vay, CYP tang qua mirc trong mot s6 mo hinh ting huyét ap va
gop phan vao su phat trién va duy tri huyét 4p cao & dong vat. Vi du, nhung thay do6i
trong biéu hién cua CYP tuong mg v&i sy phat trién ciia bénh cao huyét 4p trong
SHRs, va muc d6 ting huyét ap c6 thé ham lai bing cach e ché cac enzym [86].
CYP qua muc ciing gip trong angiotensin gdy ting huyét ap [87-89]. Hon nita, oxit
nitric ¢6 vé trc ché hoat dong CYP va 20-HETE [94], cho théy kha nang tang huyét
4p do can kiét NO dan dén tang san xuat 20-HETE va gop phan lam ting huyét 4 ap.
Gop chung lai, nhung két qua nay cho thay sy thay d6i CYP va twong tng véi nong
d6 20-HETE gop phan lam da dang bénh 1y ting huyét ap.

Ngoai kha ning gitip lam ting man cam voi cac kich thich mach méu ngoai sinh,
nghién ctru cho thiy 20-HETE tham gia diéu chinh mé co lién quan khang trg cua
tiéu dong mach[97]. Nhiing thay doi trong ap luc xuyén thanh ctia dong mach kich
thich sinh 20-HETE gy co dong mach bang cich ting canxi tran qua céc receptor
van chuyén (TRP) va dong cac kénh BKCa [97, 98]. Diéu nay chi ra vai tro lién quan
téi mo6 co cua 20-HETE trong nhiéu loai mach mau (vi du, mac treo rudt, than, tim)
[99-101], v& phong bé 20-HETE lam giam co ché ty diéu chinh ctia ca hai dong méu
t6i than va ndo trong co thé [102].
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Co 1 chat 1a Eets kich hoat kénh BKCa trong t€ bao co tron mach mau, dan dén tang
phan cuc va gidn mach mau[105]. Eets dugc tong hop béi té bao hinh sao trong hé
thong than kinh trung wong, va nhirng thay ddi trong hoat dong than kinh dan dén
hinh thanh EET ¢ té bao hinh sao va gidn mach twong timg [104, 106]. Hi¢u tmg rong
ciia EET la dé phu hop véi luu lwong mau ndo tity theo nhu cau trao ddi chat timg
khu vyc. mtc d6 thay ddi cta Eets ciing lién quan dén ting huyét ap va chirc ning
cua mach; trong nhiéu trudng hop tang huyét ap, nong do cua Eets giam thong qua
glam trao ddi chat va muc do huyet ap (xem [105]). Nhu vay, huyét ap c6 thé duoc
kiém soat & mirc do mach mau bang can can 20-HETE va EET.
Vai trd cua CYP ¢6 ngudn gbc tir 20-HETE va Eets trong mach mau nio da dugc
quan tdm dac biét trong dot quy. Twong tu nhu mach khac, luu lugng mau nao dugc
tu diéu chinh qua 2 qua trinh kiém soat nay, trong diéu kién binh thuong thi né gitp
bao tri luu lwgng mau ndo khong ddi. Tuy nhién, ¢ trang thai bénh ly nhu THA cao
¢6 thé han ché qua trinh tu diéu chinh gdy giam tac dong toi mach méu va thay d6i
chitc ning ndéi mo [85, 104]. Nhitng réi loan nay c6 thé lam thay doi can can
20-HETE va EET, do d6 ting co thit mé co va giam luu lvgng mau nio trong khi
cling tang nguy co dot quy thiéu mau cuc bd va suy giam tri giac [104, 105].
20-HETE tang trong dich ndo tay & chudt bi dot quy xuét huyét, va ting nong do
20-HETE goép phan gy co that mach [107]. ding chét tc ché 20-HETE ngin ngira
giam thiéu mau cuc bo dua trén lwong méau t6i tim [108] va ndo [109], trong khi cling
lam giam kich thudc ving nhdi mau. 20-HETE ciing tang trong mach mau ndo SHR
[110] va dot quy SHR [111], gop phan giam oxy hoa, rdi loan chirc ning noi mé va
tang ton thuong do thiéu mau cuc bo.
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Chapter 5
Anh huwéng cia THA va dot quy toi

tuan hoan mach nao

Anne M. Dorrance

luu lvong méu ndo phai duge diéu hoa chit ché dé dam bao rang cic nhu ciu trao
d6i chét cua té bao than kinh luon dugc dép tng [1]. Co ché kiém soat tinh té nay
duoc hd tro boi hai co ché sinh Iy va co ché tuy diéu hoa ciia bo d6i than kinh-
mach mau. Chuong nay s& thao luan vé cac co ché nay va lam thé nao ma chl'mg
bi r6i loan boi THA va thiéu mau cuc bd ndo. sirc can dong mach cling gop phan
vao viéc didu tiét luu lwong méau nio. Tang huyét 4p gy ra thay d6i cau triic trong
cac dong mach ndo lam tang suc can dong mach va gdy ra ton thuong do thiéu
mau cuc bd ndo. Cac co ché lién quan van dé nay ciing s& duogc thao luan. dot quy
thiéu mau cuc bd hay gip nhat ; do d6 & day sé& noi phan 16n vé kiéu dot quy nay.
Céc van dé kiém soat mach méau nao phu thudc vao thoi gian va Vung thleu mau
cuc bo trong con dot quy, do d6 cdu triic va chirc ning cia chung 13 yéu té quyét
dinh quan trong t&i do 16n cudi cung cua vung nhdi mau va két qua lam sang [2].

Giai phau dong mach nio

Trude khi thao luan vé& nhiing tac dong cua tang huyét ap trén dong mach no can
tam dung dé mo ta mot sb sinh Iy co ban cua tudn hoan ndo. Cac dong mach ndo
cling c6 ciu trac phi hgp dé ngan chin suy giam luu lugng méu dén nhu mo trong
truong hop dot quy thiéu mau cuc bo [3, 4]. vong Willis 1a mot vong dong mach
¢6 cac nhanh ndi tai day ndo (Hinh. 5.1a). Céu triic nay cho phép tudi méu ngang
sang ban cdu ndo, va luu lugng mau trong vong tron cia Willis ¢ thé duge dao
nguoc dé
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Fig. 5.2 Illustration of the cerebral arteries and the neurovascular unit. The diagram shows the
pial arteries on the surface of the brain including the extrinsic innervation. The penetrating arteri-
oles are also depicted; these arterioles contain endothelial cells and one layer of vascular smooth
muscle cells. The penetrating arterioles are surrounded by astrocytes, neurons, and pericytes (not
illustrated here) and they receive intrinsic innervation from within the neuropil. The capillaries
consist of a layer of endothelial cells sounded by pericytes, neurons, and astrocytes. (Adapted
from Filosa, J.A., et al., Beyond neurovascular coupling, role of astrocytes in the regulation of
vascular tone. Neuroscience, 2015., doi:10.1016/j.neuroscience.2015.03.064, with permission)

Nhung céc tiéu dong mach xam nhdp vao nhu mé lai ¢6 rat it nhanh, do d6 tic
mot tiéu dong mach di vao nhu mé c6 thé gy tén thwong dang ké t6i vo ndo xung
quanh [13]. Dong chéy cla tiéu déng mach chi phéi boi té bao than kinh neuropil
(Hinh. 5.2) [9]. Hau hét cac day than kinh €6 cac té bao hinh sao Xung quanh dong
mach gitp truyén tin hiéu chuyén tlep tur te bao than kinh sang cac tiéu dong mach
dé tang tudi mau trong thoi gian cAn nhu cau trao ddi chét cao [14, 15].

Mot mang ludi day dédc cac mao mach ndo phat sinh tu céc tiéu dong mach xam
nhap [16], va co kha ning dy phong quan trong dé cung cap mau gitp bao vé khi
¢6 thiu mau cuc bd ndo [17]. Cac mao mach duge bao quanh bdi cac té bao
quanh mach (pericytes) gitip diéu chinh tuwéi mau [18]. Tuy nhién, nhiéu nghién
clru gan day cho thay perlcytes khong chua cac proteln alpha gay co soi actin co
tron, va ching khong diéu chinh luu lugng méau dé dap u'ng v6i kich thich than
kinh hodc giam tudi mau lan rdng [19]. Tuy nhién, mat do té bao pericyte cao
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Theo quan sat thiy cac té bao nay dong mét vai tro sinh 1y quan trong trong nio [20,
21]. Cac pericytes 1a mot phan cta cac don vi than kinh mach mau, ma ciing c6 chira
cc té bao co tron mach mau, t& bao ndi mo, t& bao hinh sao va té bao than kinh
(Hinh. 5.2). Céc pericytes c6 thé hoat dong nhu mot cdu ndi dé chuyén tiép thong tin
giita hé than kinh va mach mau trong néo [19].

B6 doi than kinh mach mau

Boi d6i than kinh mach mau di véi nhau phuc vu nhu cau trao d6i chét cua té bao
than kinh dé tu6i mau ndo [13]. Piéu nay doi héi tin hiéu tich hop nhanh chéng gitra
céc té bao than kinh, than kinh quanh mach, than kinh dém va céc té bao trong mach
mau [25, 26]. Cac té bao kich thich gy gian tiéu dong mach va nhanh dong mach di
vao nhu mo. Bo doi than kinh mach mau hoat dong nho ba con duong gian mach
chinh: oxit nitric (NO) [29, 30], cyclooxygenase (COX) -2 [31], va axit
epoxyeicosatrienoic (Eets) [32]. mo ta chi tiét vé cac co ché truyén tin hi¢u lién quan
dén bo d6i than kinh mach méau xin vui 1ong xem [25].

Anh huéng cua tang huyét ap trén than kinh - mach mau
Céc nghién ctru vé& anh hudng cua ting huyét ap trén than kinh mach mau ¢ ngudi

con han ché. 1 s cac nghién ciru cho thay angiotensin II ¢6 thé cé tac dong truc tiép
vao mach mau than kinh ma khong lién quan dén sy gia tang huyeét ap.
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Diéu tri ha huyét ap vdi losartan, chen thy thé angiotensin (ARB), khong c6 tac dung
¢6 loi trén bo doi than kinh mach méau [37]. N6 ciing cho thdy hiéu qua bo doi than
kinh mach mau bi suy giam khong phu thugc vao huyét ap. Nghién ciru nay 13 rang
12 méau thun véi cac nghién ciru trude ddy da mo ta ¢ nhimg con chudt bi ting huyét
ap phu thude angiotensin II. Nhﬁ’ng con chudt dugc diéu tri bang losartan (30 tudn)
da tang huyét ap it nhat hai phan ba cudc doi ciia chiing. Do d6, c6 thé 1a thube khong
¢6 hiéu qua vi cac ton thuong mach mau qua tac dong trung gian ciia ting huyét ap
kéo dai khong thé dao nguoc.

Anh huéng cta dot quy trén than kinh mach mau

Nghién ctru vé thdn kinh mach mau ¢ nguoi sau dot quy da mang lai két qua khac
nhau. Piéu thu vi 1a khi dung thudc dé gian dong mach ndo manh, acetazolamide
khong lam tang luu lugng mau trong vo nao cung bén. Acetazolamide dugc su dung
dé do kha nang dy trit mach mau ndo hodc tudi mau tdi da co thé trong ndo. Nghién
ctru nay cho théy réng thiéu méau cuc bo lam giam kha nang duy trit mach mau ma
khong 1am suy yéu than kinh mach mau, do dé cac co ché lam gidn mach mau xuét
hién dé bu trir giam tudi mau ndo sau thiéu mau cuc bo.

Céc nghién ctiru st dung PET va kich thich thi gidc ¢ nhitng bénh nhan hep dong
mach canh
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ca hai mét thay co ting tudi mau cho ca vo ndo va thi gidc & tat ca cac bénh nhan.
Hau hét bénh nhéan c6 giam luu lvgng mau & ban cau bi tén thwong khi so véi ban
cau bén dbi dién. Sy giam luu lvgng mau trong cac khu vuc xung quanh vo néo,
thi giac co thé 1a hau qua cua sy phéan phdi lai dong méau trong néo, tirc 13, su gia
tang luu lwong mau dén vo ndo thi gidc c6 thé dn cip mau tir cac ving l1an can
[39].

Cac phan ung than kinh mach mau bi suy giam ¢ ving nh6i méau trong cing 1 ban
cdu. can luu y rang trong nghién ctru chiic nang cua nao ¢6 thé giam sau dot quy
vi st dung glucose [40];. Ba gid sau khi thiéu mau cuc bo gay giam dang ké tuéi
méu ndo dé dap tmg vai kich thich than kinh, sy giam tudi mau ndo nguy hiém
hon suy giam dap tng than kinh- mach mau [43, 44].

Tu diéu chinh mach nao

Trude khi thao ludn vé anh huéng cia ting huyét ap va dot quy voi su tu didu
chinh mach ndo, ching ta chi y 2 dinh nghia quan trong: truong lyc mé co va
phan ung md co (myogenic). Truong lyc m6 co la kha nang ndi tai cua dong mach
va tiéu dong mach dé duy tri mot lyc co bop hoat dong trong cac té bao co tron
ctia thanh mach mau. Truong lyc co tron duoc quy dinh boi mot sé yéu td nhu ap
lyc ndi md, dan truyén kali, hoat dong kénh canxi va
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Fig. 5.3 Cerebral autoregulation. The lower and upper limits of autoregulation are indicated by
the dotted vertical lines. The solid line depicts normal cerebral blood flow, the dashed and dotted
lines depict two of the proposed effects of hypertension on the autoregulatory response. The red
circles at the top of the figure provide an indication of the effects of intraluminal pressure on the
lumen diameter of the cerebral arteries. The Text boxes describe the effects of intralumenal pres-
sures that rise above or fall below the limits of autoregulation

nhay cam ctia qua trinh truyén tin hiéu téi canxi. Truong lyc co tron phu thudc
boi cac té bao co tron mach mau, nhung ndi mac cé thé diéu chinh truong luc [45,
46] thong qua viéc san xuat NO [47], prostacyclin [48], va yéu t6 phan cuc co
ngudn gbc ndi mdé (EDHF) [49]. Céc phan tmg co tron thé hién kha ning dap ung
clia dong mach, thay d6i phii hop véi nhimng bién dong trong ap luc trong long
mach dé duy tri khong ddi luu lwong méau. Nhitng co ché ciia md co chiu trach



nhiém duy tri truong lyc mach méu gitp diéu chinh khang mach mau nio [50].

Ty diéu hoa mach ndo hodc cac hiéu tng Bayliss gop phan vao kha ning diéu
chinh cua ndo bo dé duy tri dong mau lién tuc trong khi ap luc tudi mau dang dao
dong (Hinh. 5.3). dong mach néo tu diéu chinh 4p lyc dong mach trung binh trong
khoang 60-150 mmHg [51]. Khi huyét 4p ting 1én trong pham vi co thé ty didu
chinh ctia dong mach ndo thi dong mach ndo co lai, khi giam huyét ap thi dong
mach lai gidn ra. Sy co thit va giin né nay cho phép duy tri khong ddi lugng mau
toi ndo [52, 53]. khi ap luc tudi mau cao cd sy phan ung ciia mo co dé ty diéu tuan
hoan ndo, diéu nay dac biét quan trong vi dong mach phai co lai dé ngan chan tinh
trang chay mau [52]. O 4p suét trén va dudi cac gioi han cta co ché ty diéu chinh
dong chay ty I¢ thuan véi ap luc trong long mach. Vuot qua gidi han trén cua co
ché tu diéu chinh s& gay phu né gian mach
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ap luc trong dong mach glam xudng dudi gidi han dudi cua sy ty dleu chlnh s€ giam
tudi mau va ton thuong thiéu mau cuc bd xay ra sau do [6]. Mot s6 yéu té c6 lién
quan dén viéc kiém soat tu diéu chinh cua ndo do cac té bao than kinh san xuit NO
[51, 54-56], tu cAm mau [57], co mach qua dan truyén than kinh [58] va gidn mach
cholinergic [59].

Anh huéng cua ting huyét ap trén hé truong luc mé co Myogenic (SHRSPs) tu diéu
chinh

Céc nghién ctru vé anh hudng cua ting huyét ap 1én su ty diéu chinh va phan ng cua
md co trong mo hinh thyc nghiém trén dong vat gam nhdm coting huyét ap da mang
lai két qua khac nhau.

Céc nghién ctru gan day tap trung vao cac tiéu dong mach xuyén tam thay truong lyc
co nd6i mo giam khi duge diéu tri bang thude ha ap (hydralazine, hydrochloro thiazide
va reserpin) sau khi ting huyét ap.

Qué nhiéu té bao m co trong cac dong mach nio 16n ¢6 thé can tré luu lugng méau
ndo, nhung mit hoan toan trrong luc clia chung cling bét loi. Mét trrong luc co trong
cac dong mach lam céc tiéu dong mach nho va mao mach c6 nguy co bi v& néu huyét
ap tang lén. SHRSPS co thé gay mat truong luc co tron khi cho an nhleu mudi [67].
SHRSP thuong tién trlen sau dot quy xuit huyét trong vong 10 tudn, luc nay cac
d6ng mach nio da mét kha nang dé tao ra truong lyc va tudi méu ndo phan 16n 1a do
huyét 4p [68]. Dicu nay co thé dan dén ting huyét p ac tinh trong SHRSP do an
mubi [69, 70]. Hién nay ting huyét ap ac tinh khong kiém soat duoc lién quan t6i suy
giam truong luc hé mo co (co tron)

Lao hoa anh hudng t6i cac té bao co tron va phan mg ctia ching vai tang huyét ap.
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Lao hoa lém mat cac phan tmg co bop dé tang ap luc 1ong mach c6 lién quan voi
giam san xudt axit icosatetraenoic co mach 20-hydroxye- (20-HETE) [71] va glam
nhay cam cua cac t& bao co tron 20-HETE [72]. Céc hoat dong cua cac thy thé
trén kenh (TRPC6) ciing bi giam & nhitng con chudt cao huyét ap nudi lau nim
[71]. TRPC6 da dugc cong nhan nhu cam bién trong dong mach ndo vé nhén ap
va co thit [73].

Anh hudng cua dot quy trén hé co tron va co ché ti didu chinh

Nhiing anh huong cua thiéu mau cuc bd ndo 1én co ché tu didu chinh cia dong
mach ndo da duoc nghién ctru [90]. thudng duge chip nhén ring chirc ning cua
dong mach ndo bi suy yéu do thiéu mau cuc bd ndo va diéu nay co thé 1am tang
ton thuong thiéu mau cuc by ban dau va gop phan chén thuong thir phat nhu phu
va gay xudt huyét [90] dong mach ndo din, hodc mét trwong luc mach dé dap ng
v6i t6n thuong thiu mau cuc bo; diy 13 hau qua cua sy tich lily cac chit chuyén
héa van mach nhu acid lactic va carbon dioxide trong nhu mé [2]. gidn nd co tron
ndi mach
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R4t quan trong sau dot quy. Khi c6 bat ky dong mach nao tic 1am ap luc twdi mau
trong dong mach ha luu bi giam s€ kich thich gay gian co tron. Noi chung cac phan
ung mach mau khi co thiéu mau cuc bo / tai tudi mau la gian mach [91-94]; diéu nay
xay ra & hau hét 50% s6 bénh nhan dot quy trong vong 3 ngdy sau dot quy [94, 95].
Trong cac nghién ctru & dong vat, viéc gidn mach nay lam ting kich thudc ving nhdi
mau do thiéu mau cuc bd va lam x4u di cac d4u hiéu than kinh khu tri sau dot quy
[97, 98]. phan Gng gidn mach dong mach; trong tinh hubng nay duong kinh long
dong mach 1a mot yéu td quyét dinh quan trong cua tuéi mau ndo. Nhing tic dong
cua tang huyét ap trén duorng kinh long dong mach ndo s& duoc thao luan nhiéu hon
¢ nhiing chuong sau. Didu quan trong can luu ¥ ring su giin no dong mach khong
xdy ra néu 4p luc trong long mach giam xudng dudi gioi han dudi cua qua trinh ty
diéu chinh. Trong tinh hudng nay, luu lugng méu s& ty 1¢ thuan véi ap luc long mach
va trong mot sO truorng hop, cac dong mach sé& xep, lam nang ton thuong thleu mau
cuc bd. O chudt huyét ap binh thuong, cac chd noi gitra dong mach mang mém sé&
gidn ra mot cach nhanh chong dé dap tmg véi thiu mau cuc bo; co ché nay suy giam
trong SHRSP [99]. Khong co kha nang lam tang tu6i mau dén ving thiéu mau cuc bo
qua cdc dong mach mang mém lam ting ton thuong thiéu mau cuc bd quan sat thiy
trong trudng hop dot quy SHRSP (dot quy co THA) [100].

Mit truong luc va dép tng co tron ciing gop phan gay gidn mach sau dot quy. Sau 2
h thiéu mau cuc bd va sau 1 phat tai tudi truong luc co tron van binh thudng trong
MCA, nhung sau khi tai tudi mau kéo dai (24 h) thi truong luc va dap ang co tron bi
suy giam dang ké [101]. Thoi gian thiéu mau cuc bo co tac dung tuong tu trén trrong
lyc co tron tir 6 dén 24 gio sau ton thuong thiéu mau cuc bo ban dau [102, 103].
MCA & phia bén dbi dién ciia nio ciing bi suy yéu do thiéu mau cuc bo nio / tai tugi
mau, cho thiy c6 mot yéu té duoc san sinh ra sau dot quy c6 thé c6 nhing tac dong
bat loi tdi toan bo cac dong mach ndo dé tu diéu chinh [103]. yéu td tudn hoan nay
tac dung nhu chit oxy héa va khong thé dao nguoc tinh trang ton thuong do thiéu
mau cuc bd /tai tudi mau trén co tron [98, 104]. Nhitng nghién ctru khac da bao céo
tac dong twong ty cia dot quy & ban cau bén ddi dién. Trong mot nghién ciru truong
lyc co tron gidm li€n quan tdi co dong mach trong 1h va 15’ sau thiéu méau cuc bod
ban dau. Céc tic gia nay thdy co sy lién quan giira tang nitrat hda protein sau tai tudi
mau [105

C6 mot sy dong thuan chung ring thiéu méu cuc bo sau tai tudi mau gy giam truong
luc co tron & chudt co huyét ap binh thuong. & chudt bi cao huyét ap, 2 h thiéu mau
cuc bo sau 22 h tai tudi mau khong co6 tac dung trén duémg kinh mach do MCA tic
thay khong anh hudng toi1 truong lyc co tron [106] Diéu nay phi hop véi cac nghién
ctru rang khong co6 hién tuong gian mach mang mém sau dot quy SHRSP.
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¢6 vé nhu lién quan t6i quéa trinh mét soi actin trong cac té bao co tron mach méau
[102].

Céc nghién ctru dd mo ta & trén da duoc tién hanh trong dong mach néo giira, va cac
tiéu dong mach xuyén nhu mé sau ton thuong thiéu mau cuc bo. Cac nghién ciru gan
day da cb ging dé hiéu duoc co ché chiu trach nhiém cho viéc duy tri trrong lyc
trong céc tiéu dong mach xuyén nhu mé sau dot quy. Nghién ctru nay cho thy ring
su can b.':flng gitta co mach va gian mach rat quan trong, va ca hai déu bi thay doi
trong cac tiéu ddng mach xam nhap khi tai tui mau.

O ngudi tai twdi mau c6 thé tw phat hodc sau kich thich hoa hoc. tic nhan hoa hoc 1a
yéu t6 hoat hoa plasminogen mo (rTPA), va rTPA c¢6 tac dung c6 hai cho dong mach
ndo. Trong dong mach ndo gitra da bi thiéu méau cuc bo sau tai tudi mau, rTPA gay
giam dang ké truong luc co tron va dap tmg cua co tron. Thiéu mau cuc bd va rTPA
giam d¢ gidn nd cla té bao co tron. Diéu tha vi 13, thiéu mau cuc bd va rTPA cling
lam giam phan tmg co cac dong mach véi serotonin, ma ¢é thé 1am tang tudi mau nio
va c6 kha nang gly gian mach

92 A.M. Dorrance



St dung nicardipin hogc labetalol dé giam huyét ap. Nguoi ta thy trong 24 gio dau
sau xuat huyét ndo co ché didu chinh con nguyén ven [117]. cac giao thirc diéu tri
tuong tu dd duoc st dung dé nghién ctru sy anh huong cua thiéu mau cuc bd voi co
ché tu diéu chinh.

Tang huyet ap lam giam s6 lwong cac mao mach trong ndo [119, 120]. Trong SHR
viéc giam s lugng mao mach phu thudc huyét ap;

Nhiing tac dong cia ting huyét ap trén dong mach mang mém con dang giy nhiéu
tranh cai.
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Fig. 5.4 Hypertensive artery remodeling. The figure depicts most commonly observed effects of
hypertension on cerebral artery structure, a normotensive artery is shown on the leff, and
hyperten- sive artery undergoing hypertrophic inward remodeling is shown on the right. The text
boxes describe some of the clinically relevant mechanisms to prevent or reverse cerebral artery
remodeling

Thich nghi cua dong mach ndo

Phuc hoi dong mach 1 qua trinh duong kinh Iong mach giam xudng va duong kinh
bén ngoai tang lén(Hinh. 5.4)

Niam 1973 1an dau tién dua ra gia thuyét rang qua trinh phuc hoi dong mach 1a qua
trinh ¢6 hai, nhung n¢ 1a qua trinh thich tmg dé bao vé mach nho cua nio v6i huyét
4p cao, ngin xuét huyet phu gian mach [13, 136-138]. qué trinh thich nghi bao v¢
nay tro nén khong t6t khi ting huyet ap dugce duy tri va chire nang cua dong mach
ndo bi suy yéu. Ban dau phuc hoi dong mach bang cach tang khang tr6 mach mau
[33, 139]. Tuy nhién, v&i bénh nhén cao tudicos tang huyét ap thi qua trinh phuc hdi
trd thanh co hai; bénh nhéan tang huyét ap cao tudi qua trinh nay lam giam luu
lwong mau & vo ndo trude tran va ving cham, thai duong va ving hai ma
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Lédo hoa la ‘mot yeu t6 nguy co doc 1ap véi bénh mach mau ndo ting huyét ap, nhung
70% dan s cao tudi co ting huyét ap [142 ban than lao hoa gay ra qua trinh thay doi

ddng mach va diéu nay c6 lién quan dén tién trién ctia chimg mat tri [143, 144].

Qua trinh thay dbi dong mach c6 lién quan t6i sy ting do day thanh dong mach va

giam duong kinh long mach [131, 147].

lio hoa co tac dong dang ké vé ciu tric dong mach & SHRSP. cac nghién ciru cho

thdy co su gia ting khang tré mach mau trong cac dong mach nho khi ting huyét ap

man tinh [159].
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Hg Renin-Angiotensin-Aldosterone

Nhing loai thudc trc ché hé renin- ang10tensm aldosterone (RAAS) du’orc su dung
rong rai trén lam sang va tré thanh tdm diém cua nhidu nghién ctru vé cu tric dong
mach trong ting huyét 4p. Nghién ctru so sanh hiéu qua cua (ACEi) trc ché men
chuyén, ARB va B-blockers din dén viéc kham phé ra ha huyét ap khong thoi thi
khong du dé ngan chan nhiing tac dong cta ting huyét ap trén dong mach mang
mém. Tét ca cac loai thuc ha huyét rc ché tac dong cia RAAS ddng thoi ngin ting
huyét ap trén dong mach mang mém [163-166] phuc hdi dong mach MCA [74, 167]
trong SHR hodc SHRSP. Viéc thiéu tic dung ciia B-blockers dang gy ngac nhién vi
cac thube nay lam giam hoat dong renin huyét trong va angiotensin II thir phat [168].
cac nghién ciru cho thdy tudi mau ndo ting khi duong kinh long dong mach néo ting
[166, 169, 170]. Diéu thu vi 1a mot nghién ctru gan day di chi ra rang phuc hoi dong
mach trong SHRSP ¢6 thé duoc cai thién véi diéu tri ha huyét ap ma khong can thiép
truc tiép vao hé thong RAAS [66].

Khong tac dong vao hé RAAS thay su phuc hdi dong mach sau ting huyét ap dién ra
kha nhanh & chudt. Cac tac gia dé xuat rang anh huong cua telmisartan (ARB) xay ra
thong qua mot co ché phu thude peroxisome proliferator kich hoat thu thé y (PPARg).
Candesartan ciing gy ha huyét ap trong nghién ctru ndy, nhung khong c6 anh huéng
dén cau trac dong mach [171]. Nhiing tac dong cia PPARg trén qua trinh phuc hoi
dong mach s& mo ta chi tiét hon ¢ nhitng phan sau. telmisartan khong anh huéng dén
cAu trac cua dong mach ndo giita [172]. Didu ndy noéi 1én anh hudng khac nhau cua
ARB trén dong mach giira ndo va dong mach mang mém nhung hién nay chua giai
thich dugc co ché

Mot vai tro cua angiotensin II trong phuc hoi dong mach dugc hd tro bai cac nghién
ctru trén chudt cho san xuat angiotensinogen ma khong cho san xuat angiotensin II.
Nghién ctru nay tap trung vao cac dong mach nhanh thay thé va dong mach néo gitra.
Puong kinh long mach ctia cidc dong mach tang. Nhitng con chudt dung
angiotensinogen ciing c¢6 huyét 4p thip hon va do d6 c6 thé c6 cu trac dong mach bi
anh huong [173]
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Do d6, ACEi chi gitp ngin ting huyét 4p ma khong dao ngugc duge qua trinh phuc
hoi dong mach.

Aldosterone, kich hoat cac thu thé mineralocorticoid va anh hudng cta no trén dong
mach ndo c6 thé bi (¢ ché véi thude dbi khang thy thé mineralocorticoid va
Spironolactone ciing lam giam ton thuong do thiéu mau cuc by nio [175]. Cac
nghlen clru gén day da chi ra rang cac chat d6i khang thy thé mineralocorticoid cai
thién cdu triic clia cac tiéu dong mach xdm nhap & chudt bi ting huyét ap. Eplerenone
tang duong kinh dong mach thdm nhip SHRSP [66]. kich hoat thu thé
Mineralocorticoid cling lién quan dén cac rdi loan chtic ning ndi md xay ra & dong
mach ndo & chudt co ting huyét ap. Tac dung nay cua aldosterone trén dong mach
than nén dudng nhu 13 hau qua gia ting qua trinh oxy hoa [176].

Angiotensin II va aldosteron lam tang NADPH oxidase qua cac phan Gng trung gian
[177, 178]. Piéu nay lam ting ndng d6 superoxide va co thé diéu khién qua trinh
phuc hoi dong mach nao. Diéu tri SHRSP véi tempol, mdt superoxide giup ngan sy
giam duong kinh long mach MCA hay gap trong SHRSP [179].

Thubc khang sinh tetracycline

Phuc hdi dong mach can ¢6 su tham gia ciia matrix metalloproteinase (MMP). Qua
trinh phuc hdi nay cho phép cac té bao co tron sip xép lai. Uc ché MMP véi
doxycycline 1am giam sy phat trién cua ting huyét ap lién quan phuc hdi déng mach
MCA. Doxycycline khong ¢6 anh huong trén huyét 4p nhung lai gitp ngin chan tai
tao dong mach xay ra. Piéu quan trong 14 nhiing ci thién trong cau tric dong mach
¢6 lién quan véi viée giam céc tén thuong gy ra do thiéu méau cuc bo va cai thién
tudi mau dong mach mang mém [158]. Trong nghién ctru nay
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Két qua cho thdy thudc khang sinh tetracycline ¢é tic dung cé loi sau dot quy cap
[181, 182]; nhimng tic dong nay duong nhu khong ty nhién co trong mach mau. Didu
tha vi 1a tac dong 1én MMP dugc diéu tiét boi RAAS [174, 183], vi vdy diéu nay ¢
thé 1a mot co ché tiém nang cho nhiing tic dong cia cac thudc e ché men chuyén,
ARB va thube chen thu thé mineralocorticoid.

Téc dong nhanh cta thu thé y Peroxisome va HMG-CoA reductase

Ut ché san xuat NO dan dén ting huyét 4p va gay phuc hdi cac dong mach nio 16n
(hep long mach va tang duong kinh ngoai). Rosiglitazone, mot activator PPARg, ddo
nguoc qué trinh phuc hdi dong mach nay ma khong 1am giam huyét 4p [184]. Nghién
ctru 16n & New Zealand trén chudt ting huyét ap thdy dong mach than nén khi ding
pioglitazone, mot activator PPARg, lam giam d¢ day thanh mach. Pioglitazone cling
lam ha huyét ap [185].

HMG-CoA reductase (statin) ciing cai thién céu tric dong mach than nén & chudt
tang huyét 4p & New Zealand bang cach giam do day thanh va tang duong kinh long
mach[186]. Vai trd c6 loi ndy van chua rd rang boi vi liéu phap statin gy ra giam
huyét ap dang ké.

Qua trinh viém

Tang huyét &p va bénh tim mach c6 lién quan v6i qua trinh viém [187-189], cac té
bao T [189-191] va dai thuc bao [192-194] ¢6 lién quan tén thwong mach mau ngoai
vi do tang huyét ap. Cac tac dong cua cac té bao T vao dong mach nao it dugc mo ta,
nhung dai thuc bao 1a yéu td quan trong quyét dinh qué trinh phuc hoi MCA trong
SHRSP. Giam dai thuc bao ngoai vi, trong khi huyét ap tang nhanh, giam sb luong
dai thye bao mach mau trong ndo con 50%. Puong kinh long mach MCA da tang 1én
va do day dong mach da giam. suy giam dai thuc bao khong anh huong dén truong
luc co tron nhung cai thién gidn mach trung gian qua NO. Nhiing thay d6i nay xay ra
ma khong 1am giam dang ké huyét ap [195].
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Céc tac gia thay khi c6 THA tién trién, viéc cac dai thuc bao tich tu quanh mach
trong ndo va gbp phan vao qua trinh tu sira dong mach.

Céc dai thuc bao giai phong cytokine nhu yéu t6 hoai tir khdi u (TNF) -a lién quan
dén ton thwong than do tang huyét ap [196, 197]. Etanercept, mot chat trc ché TNF-o,
cai thién cu trac MCA trong SHRSP. Chuét duoc diéu tri 6-12 tudn bang thude tc
ché TNF-a di lam ting dang ké long mach va giam d6 day thanh dong mach, cai
thién tuéi mau mang mém [198].

Anh huong cua thieu mau cuc bg 1én cau tric dong mach

ngiy cang trd nén rd rang rang thiéu mau cuc bo ciing lam thay ddi ciu tric cua cac
dong mach nao. Hién chi c6 cac nghién ctru trong phong thi nghiém trén chudt, va tat
ca cac nghién ctru dya trén cac md hinh lién quan dén thiéu méau cuc bo sau tai tudi
mau.

Sau 24 h tai tuéi mau, do day thanh mach ting 1én dé thich nghi véi qua trinh nay
[101]. Diéu thu vi 13, thidu mau cuc b sau 24 h tai tudi mau lam tang do ciing cua
MCA [199].

Qua trinh oxy héa xay ra do ton thuong thiéu mau cuc bod / tudi mau lai c6 thé c6 mot
sb tac dong vao céu tric dong mach. CR-6 1a mot dan xuét cua vitamin E va chét
chéng oxy hoa manh. CR-6 dugc dung cho nhitng con chudt sau khi thiéu méu cuc
bo tai thoi diém tai twdi méu va diéu nay lam giam dién tich tén thuong gy ra do
thiéu mau cuc bd. N6 ciling 1am giam qua trinh day 1én cua thanh dong mach sau
thiéu mau cuc bo [104]. Cac nghién clru gn diy di xac nhan sir dung chat mot chat
oxy hoa khac, acid uric [98]. Nghién ctru nay ciing nghién ctru nhitng tac dong sau
thiéu mau cuc bo trén ciu tric dong mach. Nhu da dé cap o trén, 50% bénh nhan dot
quy c6 gidn mach sau thiéu mau cuc bo[94, 95]. Acid uric giam kich thudc ving nhoi
méu ndo ¢ chudt c6 THA
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; n6 khong cé tac dung ¢ nhiing con chudt binh thudng cé chdy mau sau dot
quy. Cac tac gia thay qua trinh tang viém gay gidn mach vi c6 tang bach cau don
nhan va dai thyc bao xam nhap vao cac dong mach nao
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Chapter 6
Sinh ly bénh va co ché ¢6 thé gay dot quy do

THA

Beom Joon Kim, Hee-Joon Bae, and Lawrence K.S. Wong

Mbi lién hé glua tang huyet ap va dot quy da duogc biét dén tir thé ky mudi
chin. Mac du mot s6 yéu t6 nguy co tim mach ciing c6 lién quan, nguoi ta udc tinh
rang 51% tu vong do dot quy, 1a do tang huyét ap. [1].

Tang huyét ap 1a yéu t6 nguy co quan trong nhat doi véi dot quy. ty 1¢ tang
huyet ap & benh nhan dot quy thiéu mau cuc bd ti 80% [2]. Cac mirc do ting
huyét 4p c6 mdi twong quan chit ché véi nguy co dot quy. Tang huyét ap dong
mdt vai tro quan trong trong bénh sinh cta xo vita dong mach dong mach 16n, nd
s€ gay ra dot quy thiéu méau cuc bo do tic huyét khéi dong mach, dong mach dén
dong mach tic mach hodc mot sy két hop cua nhiing yéu t6 nay. O cép d6 vi mo
clia cac dong mach nho hodc tiéu dong mach, ting huyét p ciing giy bénh ly
mach mau nhu v& mach nho trong nio va giy nhdi mau 16 khuyét. Tang huyét ap
man tinh c6 thé gay bénh co tim thiéu mau cuc bo hodc rung nhi dé tao huyét khoi
trong tlm va di vao tuan hoan. Ngoal ra, tang huyét ap 1a mot yéu t6 nguy co chinh
gdy xuat huyét noi so (ICH) va xuét huyét dui mang nhén (SAH), hai phan nhém
chinh ctia dot quy xuat huyét.
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Trong chuong nay, chiingét s& thao luan vé cac van dé 1am sang lién quan dén huyét
4p cao man tinh lién quan dén d6t quy thiéu mau cuc bd hodc xuat huyet.

Co ché cua dot quy thiéu mau cuc bo hodc Tia v6i ting huyét ap
Bénh dong mach 16n

Xo vira dong mach co thé gidp & nhiéu dong mach cua co thé, bao gém dong mach
chu, dong mach vanh, mach mau ngoai bién va mach mau no. tén thuong xo vita
dong mach bat dau voi phan tmg viém theo sau la qua trinh tang sinh co tron va day
1én cuia thanh dong mach. Tang huyét ap, rdi loan chirc nang ndi mé, lipoprotein cao,
gbc tu do va phan tmg viém man tinh c6 lién quan chat ché vOi qua trinh xo vira dong
mach [6]. Cac vi tri thudng xo vira dong mach bao gdm cic nhanh cua dong mach
canh chung, phan gdc va xoang canh cua dong mach canh trong (ICA) doan dau tién
cua dong mach nao glua (MCA) gbc va phan xa ctia dong mach d6t sdng, doan glua
clia dong mach than nén. két qua kham nghiém tir thi thiy xuit huyét mang bam tiéu
cAu, tai tao mach va loét 1a nhitng yéu td dan dén su bat én cua mang bam dong mach
canh [7-9]. Xo vira dong mach MCA hay anh huong nhat & vi tri M1, kéo dai tir gdc
dong mach téi thuy dao. Cac dong mach nhan dau- thé van bat nguén tur vi tri nay va
dé bi anh huong do su phat trién ciia cac mang xo vita ddng mach, c6 thé dan dén bi
¢6 1ap vung nhdi mau dudi vo nho. Xuét huyét, loét va voi héa it gap trong mang xo
vira dong mach ndi so so v6i ngoai so. Mot nghién ctru kham nghiém tir thi tir Hong
Kéng cho thy hep long dong mach do mang bam xo vira, ty trong cua lipid trong cac
ton thuong va sy xuat hién mach tan tao trong MCA 1a nhitng yéu t6 nguy co doc lap
cho nhdi mau MCA [10].

su két hop ciia PET-MRI cung cip nhitng hiéu biét sdu sic hon vé cac dic trung cua
méang xo vita dong mach. mang xo vita dong mach chu yéu dugc chia thanh mang
bam 6n dinh hodc d& bi tén thuong. Tuy nhién, cic mang bam dé bi ton thuong, dac
trung boi nép s¢gi mong trén 161 hoai tir voi mat d§ cao cua tinh trang viém, c6
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xu hudng bi v va hinh thanh dot ngot huyét khdi long mach va thuyén tic xa
hoic tai chd [11].

Tu01 tac, tang huyét ap, dai thao duong, hit thudc 14, tang lipid mau la nhiing
yéu to nguy co xo vira dong mach. xo vira dong mach dong mach 16n 1a loai hay
gip nhit cta bénh 1y mach mau, trong d6 mé xo va co sinh s6i nay né dudi mang
trong ctia thanh mach mau, va lipid hinh thanh mang bam c6 thé dung cham dén
long mach. Tiéu cau sau d6 miac & mang bam va hinh thanh huyét khéi do lang
dong fibrin tao huyét khdi, cuc mau déng [12]. huyét khdi cip tinh bat dau véi
tinh trang nirt ciia ndp xo cﬁa mang bam xo vita dong mach, va san sinh cac yéu to
hinh thanh cuc mau déng tiép giap véi mang bam. sau do gay tac tai chd lam glam
dang ké luu lugng méau va giam cung cap oxy, c6 thé gay ton thuong nio do thiéu
mau cuc bo.

Tinh dac thu ctia xo vira dong mach ndi so

hep dong mach noi so 1a mot chu dé thu vi. bénh nhan Chau A va nguoi My
gbc Phi c6 ty 1¢ hep xo vita dong mach ndi so hon dan da tring [23-25] trong thap
nién 60 va 70, khoang 50% bénh nhan cao tudi & do tudi >80

hai ddc diém chinh phan biét xo vita dong mach nodi so va ngoai so 1a & ngoai
s0 khoi phat mudn hon va mang bam 6n dinh hon trong cac dong mach ndi so
[18].



112 B.J. Kim et al.

Hai dic tinh trén c6 thé duge giai thich boi cac déc tinh riéng biét ctia cac dong mach
ndi so, bao gém (1) day hon; (2) cac dong mach nodi so 16n bao quanh boi dich nio
tay; (3) chuyén hoa thanh mach 16 rét; (4) c6 mbi lién quan chit ché giira cac té bao
ndi mo; (5) giam tinh thAm mang trong; (6) twrong d6i nhay cam véi kich thich than
kinh giao cam va histamine; (7) tang cudng co ché bao vé chéng lai qua trinh giam
oXy hoa; va (8) dic diém luu thong phu thubc vong Willis [18].

van dé 1am sang lién quan dén xo vira dong mach noi so c¢6 thé dugc tom tit boi
nhitng diém sau day: (1) tdc nhanh bén cua cac dong mach ndo hoac dong mach than
nén. dot quy thiéu mau cuc bo do tic dong mach nhanh c6 thé xay ra rat 1au trudce khi
¢6 sy tién trién hep long mach. (2) Khi ving cét ‘ngang cua dong mach ndi so trd nén
nho hon, suy glam tinh trang huyét dong va bién dbi bénh Iy lién quan c6 thé phat
trién truée khi xuét hién bénh 1y xo vita dong mach dién hinh. (3) cic dong mach noi
so lién tuc gay kho khan, tao ra nhitng rao can ky thuét ddi véi cac can thiép ndi
mach

téc dong mach - ddng mach

tac dong mach - dong mach 1a co ché dot quy quan trong ¢ nhitng bénh nhéan c6 tic
dong mach mot co ché dot quy quan trong & nhitng bénh nhan bi bénh dong mach 16n
ngoai so. Thuyén téc do cuc mau dong, khéi tiéu ciu hodc bong cac mang bam tur cac
mach gan do6 [27].

Téc dong mach - dong mach ciing 1a mot co ché quan trong nhung it duwgc cong nhan
gdy dot quy ¢ nhiing bénh nhan bi bénh dong mach néi so. Wong va con su [22] da
béo céo nhidu bénh nhan dot quy cdp cd6 MCA hep, 1 bén hay gip nhét.

Bénh xo vita dong mach
mang bam xo vita dong mach, thuong duoc goi la xo vira ddng mach nho, co thé gay

tac cac cho giao nhau véi dong mach di vao nhu mo va gay tac, nhoi mau dudi vo
nhé. Bi€u hién cta xo vira ddng mach nho c6 thé bao gom boc tach nhod
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a b c

Fig. 6.1 Classification of SSSI according to the lesion extension and the presence of PAD. (a)
Distal SSSI without PAD; (b) proximal SSSI without PAD; (¢) SSSI associated with PAD. SSS/
indicates single small subcortical infarction and PAD parent artery disease. (From Nah H-W,
Kang D-W, Kwon SU, Kim JS. Diversity of Single Small Subcortical Infarctions According to
Infarct Location and Parent Artery Disease Analysis of Indicators for Small Vessel Disease and
Atherosclerosis. Stroke; a journal of cerebral circulation. 2010;41(12):2822-7, with permission)

Mang bam xuét huyét va ling dong tiéu cau, fibrin [28]. cac nghién ciru gan day da
chung minh rang ¢ nhiing bénh nhan c¢6 hep MCA, tac dong mach xam nhap hay gap
nhat 1a gay nhoi mau dudi vo[32, 33].

114 B.J. Kim et al.



Fig. 6.2 nhdi méau 6 khuyét
miii tén trang la nhoi mau 6
khuyét nho ban cau nao trai

Téc nhanh nho

Vi du c6 dién ctia bénh mach nho 1a tic 1 nhanh duy nhat, gdy nhoi mau 16
khuyét dudi Vo nho (1-20 mm dudng kll’lh) (Hinh. 6.2). d6 1a nguyén nhan tiém
tang ctia bénh tdc mach mau nhé, vi du tic mach va co thit mach; Tuy nhién, thoai
héa lipohyalinosis va xo vita dong mach van 14 hai bénh 1y 16n.

hoai tir Fibrinoid 12 do ling dong fibrin vao thanh mach hay gip trong bénh nio
do tang huyét 4p. Cac khu vuc bi anh huong co nhiéu bach cau 4i toan va ton
thuong cau tric (Hinh. 6. 3) O nhing benh nhan ting huyét ap, thanh mach mau
cling c6 thé tang bach ciu eosin va mat cdu trac do su thoai hoa co va collagen
(hyalinization).
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Fig. 6.3 Hyaline arteriosclerosis, roughly concentric vessel wall thickening by hyaline
collagenous material (asterisk), with occasional surviving smooth muscle cell nuclei (arrow).
(From Lammie GA. Pathology of small vessel stroke. Br Med Bull. 2000;56:296-306, with
permission [39])

Fig. 6.4 Lipohyalinosis, an asymmetrically thickened, disorganized vessel wall with focal
fibrosis (asterisk) and foam cell infiltration (thick arrow). (From Lammie GA. Pathology of
small vessel stroke. Br Med Bull. 2000;56:296-306, with permission.)
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Téc mach tim

Trong dot quy do tic tim mach, nhdi mau thudng bat ngudn tir cac van tim, mang
trong tim va tdm nhi hodc tim that. cuc mau dong khac c6 thé bit ngudn tir tinh mach
hé thdng, sau dé di dén ndo. Rung nhi 1a thuyén tic ndo do tim hay gip nhat. Rung
nhi c6 nhiéu kha nang tién trién & bénh nhan ting huyét ap c6 phi dai thét trai va tang
kich thudc nhi trai. Mot nghién ctru gan ddy ciing cho thiy ¢ bénh nhéan phi dai that
trai bang diéu tri ha huyét ap lam giam nguy co tién trién thanh rung nhi [46]. Do do,
kjém soat huyét ap t6t ngoai viéc ding chdng dong co thé 1am giam nguy co dot quy
tac mach.

Dot quy - huyét dong
suy tim va ha huyét 4p hé thong 1a hai nguyén nhan chinh gdy giam tu6i mau. Giam

tudi mau hé thong hay gip trong huyét khdi dong mach nio hodc tic mach va thuong
anh huong dén cé hai ban cau nao.
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Céc nghién ctru da chimg minh mdi lién hé giita huyét 4p va suy tim. Trong
mot nghién ctiru ciia My trén 48.000 bénh nhan nhap vién do suy tim cap tinh,
chung t6i cho rang kiém soét tot huyét 4p c6 thé giam nguy co phat trién suy tim
va do d6 lam giam nguy co hypoperfus10n nao.

Ngoai ra, cao huyét 4p min tinh din dén xo vira dong mach va tang strc dé
khang mach mau ngoai bién [49].

Giam twdi mau tir tim hodc dong mach ngoai so hiém khi gay nhdi mau nio
16n. Nguoc lai, giam Iuu lugng mau do ton thuong truc tiép xudt phat tir dong
mach cua md nao thuo‘ng gdy nhoi mau 16n. Ngoai ra, bénh dong mach noi so
ning ciing c6 vé nhiéu kha niang gay ra nhdi mau nao hon so véi bénh tic dong
mach ngoai ndo [50]. Trude ddy, giam tudi mau va tic mach duogc coi 1a co ché
doc 1ap ctua dot quy ¢ bénh nhan bi bénh tac dong mach. Caplan dé xuét réng
chung thudong cung ton tai & nhitng bénh nhan bi bénh tic dong mach nghiém
trong [51, 52]. Hep long dong mach va nhimng bét thuong ndi mac thuc day sy
hinh thanh cuc mau déng va thuyén tic tiép do [51, 52].

Dot quy va nhimng bién doi cta huyét ap

Huyét ap c6 xu huéng dao dong theo thoi gian. bién d6i nhu vay duoc cho 1a
phan anh sinh 1y binh thuong cia hé thong than kinh ty tri, chu ky tim va nhiing
thay di trong tu thé co thé cling nhu sy thay d6i moi truong bén ngoai, stress va
nhip sinh hoc [53].

Dang ngac nhién, thay ddi huyét ap bién thién nho, chii yéu bi anh huong boi
su thay dbi cia moi truong gitra mdi l1an do va do tac dung cua cac thude ha ap
[56-58].



118 B.J. Kim et al.

1 s6 nghién ctru nam 2010 da chtng minh rang sy thay d6i huyét ap rat quan trong va
lién quan t6i mach mau sau dot quy. Rothwell va cac dong nghiép chon dot quy thiéu
mau cuc bo gan ddy hodc cac bénh nhan dot quy nho do huyét ap cho bénh nhan tai
phong kham trong it nhit 1a 4 thang. Ho phat hién ra co su khac biét dang ké trong
viée do huyét ap trong thoi gian dai theo ddi, va su thay doi huyét ap cho thiy méi
quan h¢ dang chu y véi nguy co dot quy tai phat [59]. Trong mot bai bao song song,
ho théng bao ring diéu tri bang beta-blocker tot hon so v6i nhom diéu tri bang chen
kénh canxi & bénh nhan sau dot quy [56].

Co che cta xuat huyét ndi so voi tang huyét ap

xuét huyét ndi so lién quan dén nhu mé ndo hoic khoang dudi nhén hodc cé hai.
Khoang 15% cac con dot quy la do xuat huyét. Trong khi chiém ty 1¢ nho cta dot
quy, dot quy xuat huyét c6 ty 1é tir vong cao hon so véi dot quy thiéu mau cuc bo.
Cao huyét ap va chig phinh dong mach nio bi v& 13 hai nguyén nhan chinh cua xuat
huyét ndi so, ma s€ thao luan sau do.
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Fig. 6.5 Intracerebral
hemorrhage. A small
hypertensive intracerebral
hemorrhage in /eff basal
ganglia

C6 hai co ché quan trong dan dén tang huyét ap ICH: (a) vd dong mach xam nhap
nhé do ting huyét 4&p man tinh va ldo hoa va (b) ting huyét 4p dan dén v cac tiéu
dong mach va mao mach binh thuong.

Tang huyét 4p mian tinh

cao huyét 4p man tinh 1am thay d6i c4u trac dong mach nhu gdm hoai ti fibrinoid,
lipohyalinosis, thoai héa trung gian va sy hinh thanh cac phinh mach nho, tit ca
déu 1am mach mau dé& bi v&. Cac diém v thuong & gde cac dong mach xam nhap
hodc gan nhanh. Hau qua cua phinh mach nho trong gdy ra xuat huyét ndi so
(ICH) d& xuét lan dau tién boi Charcot va Bouchard vao nam 1868, nhung da
duoc tranh luan hon mot thé ky. Cé nhiéu bang ching chdng lai 1y thuyét cho riang
ICH tu phat 1a do v& phinh mach nho. Challa va cong su[65] khong chirng minh
duoc vai tro ciia phinh mach nho & bénh nhan ting huyét ap c6 ICH ty phat. Mot
nghién ctru bang kinh hién vi dién tir ciia dong mach bi v& trong THA gay ICH
cho thay nhiing thoai hoa nghiém trong ¢ 46 trong 48 dong mach bi vo, va v&
phinh mach nho chi dugc tim thdy trong hal truong horp [66]. Nhung nghlen ctiu
chi ra ring nhiing thay dobi thoai hoéa do tudi va cao huyét ap co thé dan dén ICH,
nhung khong phai chic chén rang v& phinh mach nho 1a nguyén nhan gay ICH



120 B.J. Kim et al.
Tang huyét ap cép tinh

Trong thuc hanh 1am sang, nhiéu bénh nhan ICH khéng co tién st tang huyét ap.
Ngoai ra, khong c6 bang chirng bénh 1y cua ting huyét 4p man tinh, nhu phi dai that
trai hodc réi loan chtrc ning tim than khac. Bahemuka va cong su [67] thdy chi co
46% sb ca tir vong do ICH tu phat bi ting huyét 4p man tinh hodc phi dai tam that
trai. Trong nghién ctru nay, vi tri tu méu, tang huyét ap luc nhap vién, va su véng mat
clia cac nguyén nhan khac cho rang ICH thuong dugc gay ra do ting huyét ap cap
tinh. Bang chimg ciing cho thay sy gia ting cap tinh 4p luc va luu lugng mau co thé
lam v& dong mach va mao mach binh thudng.

Su két hop gia ting dang ké luu lvong mau ndo va huyét ap ciing c6 thé dan dén ICH
sau cit bo 16p ao trong mach canh hodc stent dong mach. Mot danh gia hi clru 4494
bénh nhan da cit 16p 4o trong dm canh hodc dit stent dong mach thdy co lién quan
gitra ICH va hoi chung tai tudi méu sau can thiép [69].

ICH ciling hay gap ¢ bénh nhan lam dung cocaine va amphetamine, c6 tac dung
cudng giao cam. tang huyét ap do Cocaine 1a mot yéu té nguy co tir lau dugc cong
nhan cua ICH. Mot sb bénh nhan cling xuét hién bénh ndo do tang huyét ap c6 ICH
va phil né ndo [71]. Co ché chinh x4c ma cac thube nay giy ra ICH 1a chwa 15 rang.

Phinh mach dudi nhén xuét huyét
SAH (Hinh. 6.6) xdy ra khi mot mach mau bé mit ndo v& dan dén thoat mau vio

khoang dudi nhén. SAH thuong do v& phinh tai. phinh thi thuong gip nhit tai
ICA-sau ngé ba dong mach, dinh ciia dong mach than nén, va phan nhanh MCA.
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Fig. 6.6 Subarachnoid
hemorrhage. Extensive
blood clots occupy basal
and perimesencephalic
cisterns and both sylvian
fissures
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Fig. 6.7 White matter
lesions. Extensive white
matter changes
(leukoaraiosis) are
observed in both
periventricular and
subcortical white matter

Ap lyc trén thanh mach ting khi ban kinh cuia phinh to ra. Bang chimg cho thay
phinh ¢6 dwong kinh 16n hon 10 mm cé nhiéu kha niang bi v [78]. Phinh dong
mach c6 thé v& bat cir ltic nao, khi huyét ap hodc luu luong mau ting 1én trong
hoat dong géng sirc.

tén thuong chit tréng (WMLs) (Hinh. 6.7) WMLs thucmg lién quan tudi tac.
Tuy nhién, trong hau hét cac nghlen ctru, thay dbi chat tring hay gap hon trong
tang huyét & nhimng ngudi huyet ap binh thudng, dic biét 1a ngudi tré. TAm quan
trong ciia WMLs 1a mot yéu t6 du bao nguy co dot quy [79, 81] va chimg mét tri
[80] da duogc chirng minh trong cac nghién ctru trudce do.

Céc bénh 1y cia WML khong dong nhit, bao gdm ca nhdi mau nho, mit bao
myelin va dan mach mau [82]. Cac co ché chinh xac cua WMLS chua r0 rang,
nhung xo hoa tiéu dong mach trong ting huyét ap duong nhu la yéu td gay benh
quan trong nhit, va mic do6 WMLs dugc cho 1 phan 4nh mic d6 xo ctng tiéu
dong mach nao [83].
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Nhoi mau im ldng: nhdi mau 6 khuyét cii va nhdi mau nho

nh6i mau im lang co thé duoc chia thanh hai loai: nh6i mau 6 khuyét cii va nhdi mau
nho. nhdi mau 6 khuyét cii duge dinh nghia 1a ting cuong d6 trén T2W, 3 mm hodc
hon, twong tng véi giam cuong do trén TIW [79]. nhdi méau 6 khuyét Cii va WMLs
dugce cho 1a c6 ngudn goc mach mau tuong ty. Tuy nhién, phin 16n cac nhdi méau im
lang 1a nhdi méau 6 khuyét c6 thé do tén thwong mach 16n hodc nho trong khi WMLs
lién quan mach nhé. Nhéi mau nho thudng khong phat hién trén MRI cau triic thong
thuong [86, 87].

Xuét huyét ndo vi thé Microbleeds

Microbleeds (MBS) (Hinh. 6.8) ¢6 hinh anh d4u 1dm chdm, dng nhét, tron, cac ton

W 2311 : L 1357

thuong kich thude dudi 0,5 cm, voi mat tin hiéu hodc giam tin hi¢u trén MRI echo.
Céc bénh ly cta xuat huyét vi mach nho c¢6 tich tu hemosiderin quanh mach nao

Fig. 6.8 Microbleeds. Several microbleeds are seen in both thalamus and basal ganglia. The
black arrow indicates one of them. (Sources: Figs. 5, 6, 7, and 8 from Dr Bae’s collections)
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Do d6, thudc khang tiéu cau nén dugc sir dung than trong & nhimg bénh nhan
¢6 MBS lan toa. Nhiéu nghién ctru da chi ra ring xuit huyét nio vi thé c¢6 lién
quan v6i chay méau ndo sau ndy & nhitng bénh nhan bi dot quy thiéu mau cuc bd
bao gdm ca bénh nhan xuat huyét cap tinh sau ding thudc lam tan huyét khoi [93],
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Chapter 7 ) 3
Panh gia nguy co tim mach, Tom tat Hwéng dan
viéc diéu tri tang huyét ap va danh gia quan trong

cua nam 2014
Luke J. Laffin and George L. Bakris

Trén thé gidi, 54% bénh tim thiéu mau cuc bd va 47% dot quy 1a do cao huyét ap [3].
Su gia tang ty 18 ting huyét 4 ap 1a do mot s6 yéu b, bao gém ca sy 1o hoa cua dan s,
beo phi, va giam hoat dong thé chat. THA 1a mot yéu té nguy co doc lap dbi Vi sy
phat trién clia tat ca cac biéu hién 1am sang cta bénh tim mach (CVD), bao gom bénh
dong mach vanh (CAD), bénh dong mach ngoai bién (PAD), suy tim sung huyét
(CHF) va dot quy. Tai Hoa Ky, 69% bénh nhan dot quy c6 nhoi méu co tim (MI),
77% bi dot quy 1an dau, va 74% c6 CHF véi huyét 4p> 140/90 mmHg [4].

LJ. Laffin, M.D. (*) » G.L. Bakris, M.D. (*)

ASH Comprehensive Hypertension Center, University of Chicago Medical Center,
Chicago, IL, USA

e-mail: luke.laffin@uchospitals.com; gbakris@gmail.com

© Springer International Publishing 131

Switzerland 2016

V. Aiyagari, P.B. Gorelick (eds.),
Hypertension and Stroke, Clinical
Hypertension and Vascular Diseases,
DOI 10.1007/978-3-319-29152-9 7


mailto:luke.laffin@uchospitals.com
mailto:gbakris@gmail.com

7 Cardiovascular Risk Assessment, Summary of Guidelines... 133

1 56 yéu té nguy co tim mach, trong d6 c¢6 ting huyét 4p va hoi chimg chuyén hoa.
Tiéu chudn ctua ATPIII thudc chuong trinh gido duc vé cholesterol quc gia ciia Hoa
Ky(NCEP- National Cholesterol Education Program) hoi chimg chuyén héa khi c6 sur
xuit hién ctia ba hodc hon ba dau hi¢u: (a)huyét ap ting (>130 / 85 mmHg), (b) giam
dung nap duong huyét luc déi (> 100 mg / dL), (c) tang chu vi vong eo (> 102 cm

d6i voi nam va 88 cm ddi voi nir), (d) HDL-C thip (<40 mg / dL), va (e) ting
triglyceride (> 150 mg / dL) [23].
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Table 7.1 Cardiovascular Hypertension

risk factors . .
Diabetes mellitus

Tobacco use

Age (>55 years for men, >65 years
for women) Family history of
premature cardiovascular disease
(<55 years for men, <65 years for
women)

CKD

Obe
sity
Dysl
ipid
emi
a
Phy
sical
inac
tivit
y

Target organ damage

Heart

Left ventricular hypertrophy

Angina pectoris or
myocardial infarction
Coronary revascularization

H

®» s o 0

® "o g — =

Stroke or transient
ischemic attack Chronic
kidney disease

Peripheral
arterial
disease



Retinopath y

Phan 16n sy gia ting nguy co lién quan voi hoi chig chuyén hoa xay ra & bénh
nhan béo phi. Béo phi 1a mot trong nhiing nguyén nhan chinh cta bénh cao huyét
ap, ty 1€ do dang gia tang O mirc bao dong. béo phi dinh ngh1a la khi (BMI)> 30 kg
/ m2 [4]. Béo phl dan dén mot sb thay ddi sinh 1y, bao gdm tang insulin va dé
khang insulin, r6i loan chiic nang noi mo, ting hoat hoa hé thong than kinh glao
cam, tich tu natri va ting nhu ciu oxy hoa. Béo phi 1a mét trong nhiing yéu t6
nguy co tim mach chinh dugc nhin manh trong Bang 7.1.

Song song voi sy gia tang ctia bénh béo phi, cao huyét ap, bénh than maén tinh
(CKD) [30u khi mirc loc cau than (eGFR) <60 ml / phuat, 1a mot yéu té nguy co
doc 1ap cho bién ¢ tim mach gy tir vong [31-33].
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eGFR glam dan dén nhiéu nguy co tim mach nhu ting huyét ap khong duoc
kiém soat va rdi loan 11p1d méu. Mot s6 nghién ctru 16n da chi ra rang nhiing bénh
nhan eGFR giam c6 huyét 4p cao va ting cholesterol toan phan, giam HDL-C, va
¢6 nhiéu kha nang bi bénh thiéu mau cuc bo tim, phi dai that trai, tiéu duong va
suy tim [35-37]. Két qua 13, no da dugc mic nhién cong nhan rang giam eGFR ¢
thé 1a mot ddu hidu nguy co cua bénh tim mach [39]. chirc nang than giam ciing c6
lién quan véi mot s6 bat thuong, bao gém tang muc do viém, r6i loan dong mau,
tang xo cung mach, 16i loan chire nang ndi mo ...

Mot vi du minh hoa mdi lién quan giira CKD va ting nguy co cua bénh tim
mach dugc cung cip trong dir lidu tir nghién ctru Kaiser ciia hon 1 triéu ngudi 16n.
Bénh nhan c6 eGFR 40-59 mL / phut taing 40% bénh mach vanh hon nguoi c6
chirc nang than binh thuong. giam eGFR, albumin niéu cao c6 lién quan véi rdi
loan chure nang ndi mo, tinh thAm thanh mach, tang tinh trang viém va bét 6n r6i
loan déng mau (Hinh. 7.1) [39]. albumin niéu cao trén 300 mg / ngay cho thdy c6
biéu hién suy than [41]
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Hypertension +
Microalbuminuria

apwp\tw?;##qv
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= |
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~ ’
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Fig. 7.1 Interaction of microalbuminuria with other factors that affect atherosclerosis develop-
ment. NO nitric oxide, AGEs advanced glycation end products, TC triglycerides, LDL low
density lipoproteins

Hudng dan diéu tri ting huyét ap

MGéi lién hé giira ting huyét 4p va cac yéu td nguy co tim mach khac, ching han nhu
dai duong, r6i loan lipid mau, suy than va béo phi, 1a co so cua cac kién nghi cua tat
ca cac hudng dan xir tri ting huyét ap qudc gia va qudc t& duoc viét nam 2014 boi
nhém chuyén gia ciia Vién Y té qudc gia [42], Hiép hoi THA Chau Au - Hoi tim
mach Chau Au (ESH-ESC) [43], thoi THA My/qubc t& (ASH /ISH) [44], va NICE
[45].

Céc phan loai ting huyét ap da dugc didu chinh trong nim 2014 sau béo céo tir INC
7 trude d6 [46]. Su thay ddi trong yéu nhit di ting myc tiéu chién luoc diéu tri THA
& nguoi dudi 60 tudi voi myc tiéu <140/90 mmHg va cho ngudi 16n hon 60 tudi &
mirc <150/90 mmHg. Vi bénh nhan DTD, suy than dé nghi & mirc <140/90 mmHg.
Nhiing chién luoc nay duoc cap nhat cho cic phan loai va diéu tri muc tiéu tang
huyét ap & nguoi 16n thé hién trong Bang 7.2.

Chi dung thubc huyét ap khi chan doan xac dinh, ngoai ra néu THA khong bién
chimg c6 thé didu chinh 16i séng trude khi dung thudc khi huyét 4p & muc gitra
140-159 mmHg huyét 4p tim thu va huyét 4p tim trwong 90-100. Bénh nhan co6
huyét 4p cao hon 160/100 mmHg
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Table 7.2 Goal blood pressure by Guideline Committees (all expressed in mmHg)

<60 yo no | 60-79 yono |>80 yo no

Year of additional | additional additional | DM (any | CKD (any

publication |risk factors | risk factors |risk factors | age) age)
014 Expert 2014 <140/90 <150/90° <150/90 <140/90 | <140/90
Panel (JNC 8)
[38]
ESH-ESC [39] | 2013 <140/90 <140/90 <150/90 <140/90 | <140/90
ISH/ASH [40] |2014 <140/90 <140/90 <150/90 <140/90 | <140/90
BHS/NICE 2011 <140/90 <140/90 <150/90 <140/90 | <140/90
[41]

DM diabetes mellitus, CKD chronic kidney disease, YO years old
“If treatment leads to a blood pressure <140/<90 and is well tolerated, then treatment does not
need to be adjusted

nén duoc bit ddu dung thube. Didu quan trong can luu y 1a thay doi 161 séng kém
theo diéu tri thude

khi danh gi4 ban du dé xac dinh chém doan can chu ¥ loai trir cac nguyén nhan ¢
thé gay THA khi kham nhu: r6i loan gidc ngi, ngung thd khi nga va tang huyet ap do
thube. Gan day trong mot tuyén bd du thao, té chirc USPTF khuyen cdo rang can
theo ddi huyét ap 24 h tai nha(ABPM) trudc khi chan doan THA. Diéu nay van chua
dugc cong b chinh thirc bai USPTF, nhung nhiéu kha nang s& theo cac hudng dan
nam 2011 cua NICE c6 d& nghi tuong tu [47]. Pang cha ¥, ABPM tién luong tot vé
ty 1& tir vong hon do huyét ap tai phong kham [48].

Muc tiéu diéu tri

huéng dan hién nay nhdn manh rang nguy co tim mach téng thé ctia bénh nhén 1a co
s dé quyét dinh muc tiéu diéu tri va khi nao bét dau bang thubc. Tuy nhién, c6 su
khac biét giita cac nhom hudng dan bang van ban dbi véi cac nhom bénh nhan dé bao
dam muc tiéu diéu tri tich cuc hon.

Déi véi bénh nhan dudi 60 tudi, naim 2014 INC d& nghi nén bit ddu bang thudc néu
can thiép 16i séng khong 6n dinh dwoc THA giai doan 1 v6i muyc tiéu huyét ap
<140/90 mmHg va <150/90 mmHg dbi v6i bénh nhan hon 60 tudi. su thay dbi trong
yéu nhét trong hudng dan hién nay 1a loai bo cac muc tiéu huyét ap thip hon ¢ nhiing
bénh nhan DTD hodc suy than
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Trude ddy muyc tiéu diéu tri voi nhom nay <130 / 80 mmHg; Tuy nhién, do sur
thiéu bang chimg cho nhitng muc tiéu thip hon, khuyén nghi da duoc sira d6i. Bay
gio muyc tidu ¢ bénh nhan dudi 60 tudi 1a <140/90 mmHg [42].

Sy dong thuan tir AHA, ACC va ASH di thdy trong hudng dan méi cong bd
v6i nguy co CAD [49]. Diéu nay cap nhat cic khuyén nghi thuc hién trong nim
2007 cua AHA, trong d6 ghi nhan cac muc tiéu thip hon ¢ nhiing bénh nhan
CAD. nhitng khuyén céo hién nay mét lan nira cho thiy rang hau hét cac bénh
nhan CAD nén hudng t6i muc tiéu HA<140/90 mmHg, nhung c6 thé cb ging dat
ngudng 130/80 mmHg & bénh nhan c6 nhiéu nguy co tuong dwong CAD (bénh
dong mach ngoai bién, bénh dong mach canh, phinh dong mach chu), hoac tién st
TIA, d6t quy. [50]. Dbi véi nhirng bénh nhan bi dot quy, cac hudéng dan cap nhat
b4o cdo ring bit dau didu tri ha huyét ap dwoc chi dinh, néu truéc d6 khong diéu
tri dot quy thiéu mau cuc b hodc TIA, can diéu tri khi huyét 4p >140 / 90mmHg.
Néu <140/90 mmHg lgi ich khi diéu tri chua rd rang. No6i chung, muyc tiéu gitr
huyét ap sau dot quy <140/90 mmHg [51]

Trong lich str, dd c6 lo ngai rang giam huyét ap, dic biét 1a huyét ap tim
truong, c6 thé gy hai, cai goi 1a gia thuyét duong cong J. Mot 1y do 1a huyét ap
tam truong giam s& gay ton thuong do giam tudi mau vanh trong thi tdm truong
dan dén thiéu mau cuc bo co tim. Dir liéu gan day cho thiy rang ¢ nhiing ngudi

> 65 tudi, nhitng ngudi cé bénh tiéu dudong, CAD, giam huyét ap tdm truong

<60 mmHg c6 lién quan véi ting nguy co bénh tim mach [52, 53]. Luu ¥ ring
ap luc tAm truong thdp dudi 60 mmHg nguy co cao & bénh nhan suy than giai
doan cudi va tir vong [54].



7 Cardiovascular Risk Assessment, Summary of Guidelines... 139

50
45 ®
i AIPRI
35
30

25 =
L
20 | = HouTital 139

IDNT
15 $125 4]

MDRD RENAAL
10 -

Percent Risk Reduction

5

0 1
120 125 130 135 140 145
SBP (mmHg)

Fig. 7.2 Relationship between cardiovascular risk and blood pressure achieved
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INVEST va ONTARGET la hai thir nghiém 1am sang qudc té 16n vé van dé ha huyét
ap diéu tri v6i hon 20.000 bénh nhan. Ca hai nghién ctru cho thay voi huyét ap tam
thu dudi 130 mmHg ¢6 giam d6t quy nhung khong lam giam nguy co tim mach.
Hinh 7.3 cung cip mot thuat toan quan 1y cho ting huyét ap & bénh nhan tiéu dudng.

If Blood Pressure >140/90 mm Hg in Diabetes (eGFR = 50 ml/minA)

/N

(if systolic BP<20 mmHg above goal) (if systolic BP = 20 mmHg above
Start ARB, ACE Inhibitor, CCB or thiazide-like diuretic and goal)
titrate START with ACEI or ARB + thiazide-like diuretic* or

CCB +

Recheck within 2-3 weeks

If BP Still Not at Goal (<130/80 mm Hg)
I 1

Add one of the other agents noted above Add CCB or, thiazide like diuretic +

Recheck within 2-3 weeks
If BP Still Not at Goal (<130/80 mm Hg)
|
Add spironolactone 25-50 mg/day
Recheck within 2-3 weeks
If BP Still Not at Goal (<130/80 mm
Hg) |

Add Other Subgroup of CCB (i.e., start verapamil or diltiazem)
OR add alpha blocker and titrate upwards or add minoxidil 2.5 mg twice daily
+Recheck within 2-3 weeks
If BP Still Not at Goal (<140/90 mm
Hg) ‘*’

Refer to a Clinical Hypertension Specialist*
http://www.ash-us.org/HTN-Specialist/HTN-Specialists-Directory.aspx

Fig. 7.3 Management algorithm for hypertension in diabetics. Asterisk Chlorthalidone or indap-
amide; # represents a physician who qualified and passed the hypertension certification
examination
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Dbi v6i bénh nhan ¢6 bénh than, tit ca nhimng thir nghiém ngiu nhién c6 thdy huyét
ap thap khong lam giam tién trién cta bénh [70]. O nhiing bénh nhan suy than, nim
2014 huéng dan khuyén cdo nén dung thudc e ché hé thong renin-angiotensin.
Thubc thtr 2 thém vao dé kiém soat HA phai 1a mot thudce chen kénh canxi (CCB)
[71], tuy nhién gan day dit liéu cho thy viéc bo sung cac thude l¢i tiéu hodc CCB la
thudc thir hai thich hop.

Liéu phap dwgc ly

Mot nghién ctru phan tich 29 thir nghiém 1am sang gdm 162.341 nguoi tham gia.Doi
v6i nhitng nguoi huyét ap 16n hon 20/10 mmHg trén muyc tiéu diéu tri cua ho, tuc 14,
giai doan 2 ting huyét ap, tat ca cic hudng dan khuyén ban nén bit dau diéu tri hai
thude.

Diéu tri loi tiéu, thudc loi tiéu thiazide, khong con la thudc dau tién cho tang huyét ap
khong bién ching (JNC 7). Hudng dan hién nay diéu trigiam huyét ap <140/90
mmHg str dung hodc la CCB, ACEi hodc thudc loi tiéu. Beta-blockers khong phai
thudc diéu tri dau tién v6i hau hét cac bénh nhan theo INC va cac hudng dan gan day
2014. Mac du thube chen beta dung diéu tri tt cho cac bénh nhan co biéu hién thiéu
mau cuc bd tim, suy tim, loan nhip. Vi du, trong nghién cutu, losartan ARB c6 hiéu
qua hon so véi atenolol trong phong dot quy & bénh nhan ting huyét ap co dién
tamdd phi dai tht trai [59]. Hon nita, trong cac dbi tugng ting huyét ap & nghién ciru
ASCOT chon ngiu nhién thay amlodipine (va néu can thiét perindopril) c6 tai bién
tim mach it hon so v&i nhitng nguoi ngiu nhién dung atenolol (va néu cin
bendrofluazide)
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. Difference in
No of eventa/pationts. ~ cppmap Risk ratio Riskratio  Pfor
1st listed 2nd listed (mm Hg) (95% CI) (95% Cl) homogeneity

Angiotensin-converting enzyme inhibitor v
diuretic or f-blocker

Age <65 819/9,448 1,066/12,012 1.3/0.1 L 1.05 (0.96-1.14) 0.44
Age 265 1,795/10,783 2,525/14,429 2.0/0.5 > 1.01 (0.95-1.06)
Calcium antagonist V diuretic or f-blocker
Age <65 1,165/20,358 1,430/23,236 1.1/-0.2 = 1.06 (0.98-1.14) 0.38
Age 265 2,653/21,204 3,363/24,981 0.5/-0.4 L 2 1.02 (0.97-1.08)
Angiotensin-converting enzyme inhibitor V
calcium antagonist
Age <65 548/5,130 568/4,919 0.9/0.6 ~r- 0.91 (0.78-1.06) 0.37
Age 265 1,583/8,170 1,608/8,140 1.0/1.0 L 4 0.98 (0.92-1.05)

0.5 1.0 2.0

Favors Favors

1st listed 2nd listed

Fig. 7.4 Blood pressure-lowering regimens based on different drug classes for the outcome total
major cardiovascular events and age groups <65 vs. >65. Negative blood pressure values
indicate lower mean follow-up blood pressure in first-listed than in second-listed groups. (From
Blood

Pressure Lowering Treatment Trialists C, Turnbull F, Neal B, Ninomiya T, Algert C, Arima H,
et al. Effects of different regimens to lower blood pressure on major cardiovascular events in
older and younger adults: meta-analysis of randomised trials. BMJ. 2008;336(7653):1121, with
permission)

Mot phan tich téng hop vé diéu tri chen beta (héu nhu chi dl‘mg atenolol) ¢ bénh
nhén tang huyét ap dé phong dot quy thay han ché so véi cac thude khac [74].
Vi nhimg dit liéu va bang ching phi hop cho thdy ting nguy co méc bénh bénh tiéu
khi ding beta-blockers, dic biét 1a khi két hop voi thude loi tiéu [59, 60, 75-78],
beta-blockers khong nén 1a thude diéu trj dau tién phan 16n cac bénh nhan. Nhiéu thfI
nghiém chimg minh rang beta-blockers (chii yéu 1a atenolol) va cac thube loi tiéu
thiazide gay kho khan cho viéc klem soat dudng huyét & nhu’ng bénh nhan dai thao
duong va ting ty 1& mic bénh tiéu duong méi khoi phat va réi loan dung nap duong
huyét lac doi [76, 77, 79-81]. Ngoai ra, nhitng nguy co cta bénh tiéu duong khong
giam khi mot thiazide dugc két hop véi mot thubc UCMC hoic ARB & bénh nhén
béo phi ¢6 r6i loan dung nap duong huyét luc doi [78].
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yéu to quyet dinh giam nguy co tim mach 1a giam huyét ap [73]. Trudng hop ngoai 1é
cho quy tic nay la thudc beta-blockers méi nhu carvedilol, c6 thém tinh chéat chan
alpha-adrenergic, va NEBIVOLOL gay glan mach bing tang giai phéng oxit nitric.
Ca hai tic nhan c6 tic dong trung lap vé kiém soat duong huyét va ting mirc do nhay
cam insulin [83, 84].

Trong thu nghiém, bénh nhan cé nguy co cao bi tai bién tim mach dwgc chon ngau
nhién dung benazepril (ACEi) véi amlodipine hodac hydrochlorothiazide (HCTZ)
[71]. Mac du HA so sanh (131,6 / 73,3 voi amlodipine so vai 132,5 / 74,4 véi
HCTZ), bénh nhan dung véi amlodipine thdy giam 19,6% tai bién mach vanhva
huyét 4p c6 hoi thip hon nhom dung loi tiéu. vi vy nghién ctru goi ¥ rang amlodipin
nén duoc coi nhu thude dau tién lya chon

Mot nghién ctru thur hai la thir nghiém ADVANCE, thém perindopril / indapamide so
v6i gia duge dung cho bénh nhan bi bénh tiéu dudng bat ké huyét ap[85]. Nhiing
bénh nhan dugc ngiu nhién ding perindopril / indapamide lam giam 18% ty 1é tir
vong do nguyén nhéan tim mach, bat ké huyét 4p ban dau.
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Chapter 8
X1t tri THA sau dot quy

J. Dedrick Jordan and William J. Powers

Tang huyét ap (HA) hay gap kém véi con dot quy, thiéu mau cuc b cap tinh; Tuy
nhién, viéc xir tri huyét ap 1a van dé kho giai quyét. Trong khi ¢ nhiing lgi 1ch 1o
rang cho viéc giam HA l4u dai dé phong ngira dot quy thir phat, tranh cii van ton
tai trong giai doan ngay sau dot quy thiéu méau cuc bd. Mdi quan tdm chinh & day
12 ha huyét 4p lam giam tudi mau ndo xung quanh khu vye nhdi mau. Nhiing gitr
huyét 4p cao s& lam ting nguy co dan dén xuat huyet va cic bién chung toan than.
Chuong nay s€ xem xét cac bang ching hién tai vé xir tri huyét 4p trong trudng
hop dot quy thiéu méau cuc bd cap tinh va anh huong dén than kinh.

Tang huyét ap c6 dot quy thiéu mau cuc bo cap tinh
Ty 1é méc

Nhiéu bénh nhan bi dot quy thiéu méau cuc bd cip tinh vao cip ctru kém theo co
huyét 4p cao; Tuy nhién, van chua 15 day la dau hiéu bu trir do giam tudi mau ndo
hay c6 lién quan dén nguyén nhan dap ung hé thong [1, 2]. Mot s6 nghién ciru da
gitip 1am sang t6 nhitng thay d6i huyét ap sau dot quy thiéu méau cuc bd cép tinh.
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Ty 1¢ dot quy kem huyét ap cao gap 0 76,5% trong mot phan tich hdi ctru 16n ciia
276.734 bénh nhan dén kham tai phong cép ctru [3]. Diéu nay tiép tuc dugc hd trg
b6i hai thir nghiém 16n vé& dot quy thleu mau cuc bd. nghién ciru CAST véi 21.106
bénh nhan va nghién ctru dot quy qudc té (IST) voi 19.435 bénh nhan, dwoc ghi nhan
la huyét 4p tam thu >140 mmHg trong 75 % va 80% bénh nhan. Hon nita, THA
nghiém trong, nhu dinh nghia 1a huyét 4p tim thu> 180 mmHg, da dugc bio céo &
25% bénh nhan trong CAST va 28% bénh nhan trong IST [4, 5].

Thong thuong qua trinh THA nay s€ giam trong vai ngay toi [1, 2, 6, 7]. Mot nghién
ctru dot quy 16n cho thdy HA tam thu giam tir 20-30% kém theo qua trinh phuc hdi
than kinh [8].

Anh huéng cua ting huyét 4p véi hau quae qua sau dot quy thiéu mau cuc bo cap tinh

Céc muc tiéu t6i uu cho huyét ap sau dot quy thiéu méu cuc bo cép tinh van chua rd
rang, nhu mot sb nghién ctru di ching minh sy twong quan hinh chit U gitra huyét 4p
va tién lwong x4u. huyét ap rat cao hodc rat thap khi nhap vién déu di kém vdi tién
luong x4u.

Nguy co tuong ddi cta ti 1& tir vong ¢ 1 thang va 1 nim ting véi mdi thay doi 10
mmHg huyét 4p tdm thu trén hodc dudi 130 mmHg [10]. Dix liéu tir IST chimg minh
rang ca BP cao va BP thap 1a chi sd tién luong dgc 1ap cho tién lugng xau. HA tam
thu 140- 179 mmHg thuong tién lugng khong xau[11].

Cac nghién ciru khac da ching minh moi lién quan gitra huyet ap tam thu cao hay
thip va két qua bénh nhan. Mot nghién ctru nhu vy cho thiy nhitng bénh nhan ¢
huyét ap tdm thu dudi 155 mmHg c6 nhiéu kha ning s& chét trong vong 90 ngay so
v6i nhitng bénh nhéan c6 huyét 4p tim thu gitra 155 va 220 mmHg [12]. Nghién ctru
vé ding nimodipine tinh mach & bn dot quy Chau Au cho thiy huyét ap tim thu 16n
hon 160 mmHg, 1a mét yéu td du bao tur vong hodc tan tat so véi nhitng bénh nhan
lac vao huyét ap binh thuong (HA tdm thu 120-160 mmHg va huyét 4p tim truong
BP 60- 90 mmHg) [13]. phan tich VISTA xét mdi quan hé gitra cac bién phap huyét
dong, bién d6i huyét ap, Va su thay doi huyét ap trong vong 24 gio dau tién sau khi
dot quy thiéu mau cuc bo cap tinh. Nghién ctru nay da chung mlnh rang huyét ap tim
thu lién tuc tang trong 24h dau lién quan dang ké voi tang rdi loan than kinh va tién
luorng XAu. Ngoal ra, thay ddi huyét 4p trong 24 h déu tién nay co lién quan dang ké
dén tién luong xau khi giam 1on (> 75 mmHg) hoac tang (> 25 mmHg) huyét ap [14
]. Phan tich d6t quy Fukuoka da ching minh rang huyét ap tim thu (trung binh hon
48 gid dau tién) khoang 144-153 mmHg lam giam kha nang phuc hoi than kinh. HA
tam thu cao ciing lam ting nguy co suy giam than kinh va tién lugng x4u [15].
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Sinh 1y bénh mach mau ndo va dot quy thiéu mau cuc bd

Trong diéu kién sinh 1y binh thudng, luu lugng mau nio (CBF) dugc ty didu bat
chép su khac biét vé ap luc khu vyc ndo dugc tudi mau (CPP) [17]. CPP khu vuc
bang 4p lyc trung binh dong mach (MAP) trir di ap luc ndi so tai chd (ICP). Trong
truong hop khong co tac dong mach hodc hep hoac tang ICP, CPP tuong duong
MAP. Cac mach mau ndo hoac s€ co hoac gian duy tri 6n dinh CBF trong mot khu
vuc c6 nghia 1a pham vi cia CPP 50-150 mmHg [18, 19]. Khi CPP khu vuc giam
xudng dudi gioi han dudi cua ty diéu chinh, CBF khu vyc bi giam dan dén thiéu
mau cuc bd ndo. Nguogc lai, khi CPP trén gidi han trén cla qua trinh ty diéu chinh
CBF khu vuc, ¢6 thé dan dén phu né hodc xuit huyét ndo. Viéc tu diéu chinh cia
CBF c¢6 thé bi anh hudng bai ting huyét ap hé thdng man tinh. Sy thay d6i nay co
thé din dén giam twdi mau ndo ngay ca khi MAP trong pham vi sinh 1y binh
thuong 50-150 mmHg. Trudc khi ra doi chup cit 16p ndo hi¢én dai nhu CT, PET,
MRI, cac nghién ctiru CBF & ngudi sir dung k¥ thuét tiém chat danh déu phong xa
vao dong mach canh dé phat hién cac tinh thé 1dp lanh trén da dau cho thiy bt
thuong trong nhitng ngay dau tién sau dot quy thiéu mau cuc bo.; Tuy nhién, nd
khong thé xac dinh nhiing thay d6i & mo nhoi mau, viing ven ving nhdi méau hoic
moé khong thiéu méau cuc bd [20-22]. Nhitng nghién ctru nay da din dén quan diém
rang 4p lyc tudi mau ndo CBF dap ung voi nhimng thay ddi trong huyét ap hé
thdng bi suy giam trong dot quy thiéu mau cuc bo cip tinh. Nhidu dir liéu gan day
sir dung ky thuét tao anh d& do CBF c6 d6 phan giai khong gian t6t hon da cho ra
két qua khac nhau tir cac nghién ciru trude d6. Trong ba nghién ctru st dung céc
thudc truyén tinh mach dé giam nhanh chong sau d6 6n dinh huyét ap, khong co
qua trinh tu diéu chinh ving ven nhdi mau dé giam MAP ¢ nhiing bénh nhan duoc
nghién ctru trong vong 6 gio hodc 1-11 ngay sau khi khéi phat dot quy [23-25].
Hai nghién ctru bd sung sir dung thudc udng dé giam huyét ap hon 6-8 h ciing
khong chimg minh duoc qua trinh tu diéu chinh tudi mau ndo sau 2-8 ngay ké tur
khi khéi phat dot quy. Nhitng nghién ctru nay da khong giai quyet duoc van dé
nhdi mau phu né 16n gay tang ap lyc ndi so hodc nhing ngum ¢6 tic dong mach
16n kéo dai gdy giam tudi mau MAP. Trong nhiing tinh huéng, khi CPP khu vuc
thip hon MAP hé thong, giam MAP h¢ thong trong pham vi 50-150 mmHg c6 thé
gdy ra giam CPP khu vuc dudi gidi han tu didu chinh va giam CBF du qua trinh ty
diéu chinh cia mach méu nio 14 binh thudng.
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X tri cAp tinh huyét 4p sau dot quy thiéu mau cuc bo

Table 8.1 Studies evaluating the effect of blood pressure control after acute ischemic stroke

Time from
onset to
Number presentation
Trial Design Study arms/cohort of patients | (h) Results
CHHIPS [29] Randomized, double-blinded, |Labetalol vs. lisinopril vs. 179 <36 No difference in death or dependency at
prospective placebo 2 weeks
Reduced 3 month mortality in treatment
arm
SCAST [30] Randomized, double-blinded, |Candesartan vs. placebo 2004 <30 Trend toward increased risk of poor
prospective functional outcome at 6 months in
treatment group
CATIS [31] Randomized, single-blind, Antihypertensive treatment 4071 <48 No difference in death or major disability
blinded endpoint, prospective | vs. discontinue all at hospital discharge or at 2 weeks or 3
antihypertensive medications months
COSSACS [32] |Open, blinded-endpoint, Continue vs. discontinue 763 <48 No difference in death or dependency at
prospective preexisting antihypertensive 2 weeks
drug
ENOS [33] Randomized, single-blinded, | Glyceryl trinitrate vs. no 4011 <48 No difference in modified Rankin Score at
blinded-outcome, prospective | treatment; subset of patients 90 days in either treatment comparison
taking a.ntl.hypertensn‘/e agents Patients continued on antihypertensive
on a(.imlssmn randomized to agents had increased risk of hospital death
cont}nufej or stop these or have been discharged to an institution,
medications and be dead or disabled
VENTURE [34] |Randomized, blinded-end- Valsartan vs. no treatment 393 <24 No reduction in death or dependency and
point, open-label, prospective major vascular events at 90 days
Increased risk of early neurological
deterioration
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thudc ha 4p véi muc tiéu dé giam huyét ap tam thu 10-25% trong vong 24 h va
huyét 4p dudi 140/90 mmHg trong vong 7 ngay. Ti€u chi chinh la giam ty 1¢ tur
vong va tan tat sau 14 ngay hodc khi Xuét vién.

van c6 tranh luan c6 nén tiép tuc hay ngimg thudc ha huyét ap ma bénh nhan da
ding trude khi nhap vién vi con dot quy thiéu méau cuc b cap tinh. Nghién ctu
(COSSACS) danh gia hi€u qua va tinh an toan cua viéc tiép tuc > hay dimg thuoc ha
4p & nhitng bénh nhan c6 dot quy cap. Bénh nhan dugc chon ngau nhién dé tiép tuc
(n = 379; 67% dot quy thiéu mau cuc bd) hodc ding (n = 384; 58% dot quy thiéu
méu cuc bd) thudc chong ting huyet ap dung tir trudc cua ho trong vong 48 gio sau
khi khéi phat. BP trong nhom thude tiép tuc ding thdp hon dang ké sau 2 tuan giam
13/8 mmHg; Tuy nhién khong co su khac biét trong két qua ban dau vé ty 16 tir
vong trong 2 tudn. Cudc thir nghiém nay cung cép dir lidu chi ra rang tiép tuc ding
thudc ha ap trude do 1a an toan;

Tinh hiéu qua cua Nitric Oxide trong thir nghiém dot quy (Enos) ngau nhién ¢ bénh
nhan dot quy cép tinh, khoang 85% bénh nhan thiéu mau cuc bo va 15% xuat huyét
¢6 tang huyét ap tdm thu ding miéng dan thdm thau qua da glyceryl trinitrate hodc
khong dung trinitrate glyceryl, van dung ha ap trudc khi vao vién trong vong 48 gio
sau khoi phat dot quy. Trong khi co mot sy giam dang ké huyét ap trong 24 h &
nhitng nguoi ding glyceryl trinitrate ciing nhu nhimg ngudi tiép tuc dung thude ha
ap trudce day cta ho. Nguoi ta thay véi bénh nhan tiép tuc dung thude ha huyét ap
truge vao vién c6 nguy co tir vong cao hon (trong vong 90 ngay) so voi nhiing
ngudi nging thude huyet ap dang dung khi nhdp vién. Hon nita, vé tri giac nhimg
nguoi tiép tuc ding thuoc giam hon va ting nguy co méc bénh viém phdi [33]. )-
Trong thu nghiém ngiu nhién, v6i 393 bénh nhan bi dot quy thiéu mau cuc bo cap
tinh va tang huyét 4p hodc dung valsartan hodc khong dung. Trong khi HA tam thu
khong khac biét gitta hai nhom, HA tdm truong (huyét ap tdm truong) thip hon
dang ké trong thoi gian 7 ngay khoang 2 mmHg ¢ nhém didu tri valsartan. Nhom
dung valsartan khong giam nguy co tr vong hodc giam céac bién ¢b mach mau 16n
trong 90 ngay, tuy nhién lam ting suy giam than kinh sém [34].
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chung t6i tiép tuc dung thudc ha huyét ap sau khi nhap vién hodc biang miéng hoic
qua sonde da day. Chung t6i ban du thuong giam liéu mot loai thude duy nhét hoic
giam s6 luong thudc chéng lam tut nhanh huyét ap trong truong hop bénh nhan
khong tuan thi diéu tri ngoai tri. Sau 3 hodc 4 ngay, chung t6i s& bat dau thém thudc
trd lai. P6i v6i bénh nhan ting huyét ap méi dwoc chan doan hodc ting huyét ap
duogc biét dén trude d6 nhung khong duoc diéu tri, ching toi bat dau mot loai thude
ha huyét 4p duy nhat sau 3-4 ngay theo JNC 8 [35]. chiing toi mudn tranh viéc sir
dung cac thudc ha huyét ap tinh mach dé kiém soat huyét ap, trir khi ¢6 biéu hién cap
tinh nhu suy tim hodc thiéu mau cuc bo co tim.

X tri huyét ap & bénh nhan hoi du diéu kién dung lidu phép tiéu huyét khdi

Trong khi xir tri THA & nhitng bénh nhan bi dot quy thiéu mau cuc b cép tinh da
duoc thao luén, ha 4p cho bénh nhan c¢6 huyét ap> 185/110 mmHg dugc khuyén cdo
cho bénh nhan hoi du didu kién dé diéu tri tiéu huyét khéi.

Mot nghién ctru danh gia cac yéu t6 lién quan dén xuat huyét noi so (ICH) sau khi str
dung liéu phap tan huyét khéi phat hién ra rang nguy co ICH két hop véi ting huyét
4p tam truong [36]. Do d6, can kiém soat HA <185/110 mmHg va duy tri trong 24 h
véi muc tiéu BP <180/105 mmHg [37 ].

Tién lugng tot nhit & nhimg bénh nhan c6 gia tri huyét ap tam thu giita 141 va 150
mmHg dén 24 h sau liéu phap tiéu huyét khbi [40].



158 J.D. Jordan and W.J. Powers
Hudng dan xur tri huyét ap & bénh nhan dot quy thiéu mau cuc bo

(AHA) / (ASA) huéng dan xir tri than trong huyét ap & bénh nhan sau dot quy
thiéu mau cuc bo cép tinh. PSi véi nhitng bénh nhan ding thudc lam tan huyét
khdi, BP nén giam xudng dudi 185/110 mmHg trude khi bat dau didu tri va nén
dugc duy tri ¢ muc dudi 180/105 mmHg trong 24 gid sau khi diéu tri. Viéc st
dung labetalol truyén tinh mach va nicardipin dugc khuyén céo nhu 1a thude dau
tién mac di co rat it thong tin dé hd tro khuyén cdo nay. Pbi v6i bénh nhan khong
dung tiéu huyét khdi huéng dan chwa nén ding thude gi trir khi huyét ap tam thu
16n hon 220 mmHg hodc huyét ap tam trwong 16n hon 120 mmHg. Khuyén nghi
nay 1a mot y kién thdng nhat tuy nhién khong dua trén cac nghién ciru ngiu nhién
[26].

T chirc dot quy chau Au dé nghi hudng dan twong ty cho nhitng ngudi diéu tri
v6i tidu huyét khéi. D6i voi cac bénh nhan khong dung tiéu huyét khoi, ho khuyén
khong nén ding thude trir khi huyét ap trén 220/120 mmHg hodc c¢6 bing ching
16i loan co quan dich [41]. (AHA) / (ASA) 2013 dé nghi khong diéu tri ha huyét
trong tuan dau tién sau khi dot quy cdp tinh "bat ké mic huyét 4p, mic du danh
gia 1am sang nén duoc sir dung khi ddi mat véi cac gia tri huyét ap tam thu rat cao
"[42].

lwa chon thudc ha huyét 4p trong dot quy thiéu mau cuc bo

Hai nghién ctru so sanh danh gia dap ung diéu tri va kha nang dung nap cta
labetalol va nicardipin sau dot quy cap [43, 44]. Ca hai thir nghiém dugc danh gia
theo huéng dan cia AHA va ASA lién quan dén diéu tri BP sau dot quy thiéu méau
cuc bo hodc xuét huyét cép tinh va bénh nhan duoc danh gia trong 24 gio dau tién.
Nghién ctru dau tién 1a mot nghién ciru hdi ciru khong ngau nhién dénh gia giam
BP giira labetalol va nicardipin. Bénh nhan dung nicardipin dat muc tiéu HA sau
1h tét hon so v&i ding labetalol. Hon nira, bénh nhan dugc diéu tri voi nicardipin
can diéu chinh lidu it hon hodc phai phdi hgp thudc ha ap khac so véi khi ding
labetalol.

Mot nghién ciru hdi ctru 54 bénh nhan dot quy thiu mau cuc bo hodc xuét
huyét cip v6i cao huyét ap. Cac bénh nhan dugc ding labetalol hodc nicardipin
trong 24 gio dau tién sau khi nhdp vién. Bénh nhan duoc diéu tri voi nicardipin dat
muc tiéu huyét ap trong vong 60 phut khi bat dau thudc, duy tri huyét ap t6t
hon.Khéng c6 bénh nhin nao can phdi hop thém thudc khi dung nicardipin trong
khi 72,7% s6 ngudi duoc chon ngau nhién dé ding labetalol cin mét thudce khac
dé dat myc tiéu BP [44]. Bang 8.2 tom tit cic thudc ha 4p wa thich ding trong
diéu tri ting huyét ap — dot quy thiéu mau cuc bo cép tinh.
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Table 8.2 Rapidly acting antihypertensive agents for the treatment of hypertension immediately
after acute ischemic stroke

Time
to
onset
Thudc Co ché Liéu tinh mach (min) Can nhac
Nicardipine | Dihydropyridine Infusion at 5-10 Liéu chuén
calcium channel blocker |5-15 mg/h Khong can theo ddi
HA xam nhéap
Thubc dau tay
Labetalol Mixed a- and B-receptor | 10-40 mg bolus | 5-10 | C6 thé nhip cham
antagonist every 15 min; Khong tac dong
max of 300 mg mach nio
Infusion at Thudc lua chon tha 2
0.5-2 mg/min
Hydralazine | Vasodilator 5-10 mg bolus 5-10 C6 thé ting ap ndi
s0
Enalaprilat | ACE inhibitor 0.625-1.25 mg 15 Chinh liéu theo chirc
bolus every 6 h nang than
Thoi gian tac
dung 4-6 h

Data from [26, 40, 42]
ACE angiotensin converting enzyme
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