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1
MO PAU

1. Tinh cép thiét

Ti 1€ nguoi cao tudi trén thé gidi ngay cang gia tang va ti 1¢
ngudi cao tudi & Viét Nam ciing khong nam ngoai xu huéng do.
Qua trinh lao héa lam tang nguy co bénh tat va tan phé, trong do,
tang huyet ap la bénh phd bién nhat. Nguoi cao tudi ting huyet ap
c¢6 nhiéu yéu t6 nguy co tim mach di kem, bén canh nhitng yéu t6
nguy co truyén thong nhu: hut thuoc 14, béo phi, it hoat dong thé
luc, rdi loan chuyen hoa lipid, réi loan chuyén hoa duong,... con cé
nhitng yéu t6 nguy co méi nhu: C-reactive protein, homocystein,
fibrinogen, lipoprotein ().

Nhiéu nghién ctru cho thdy muc ting homocystein c¢6 lién quan
dén cac bénh 1y tim mach nhu: nhdi mau co tim, dot quy ndo, ting
huyet ap, bénh mach vanh va xo vita dong mach. Homocystein
mau cao con lam gia ting cac tac dung co6 hai ctua cac yéu t6 nguy
co tim mach khac nhu: ting huyét ap, hat thudce 14, ri loan chuyen
héa lipid va lipoprotein,...gay nén cac 16i loan chuyén hoéa, 1am ton
thuong céc t& bao ndi mo, rdi loan chirc nang thanh mach va gay
tang huyét ap. Dé giam néng d6 homocystein trong mau, nhiéu tac
gia da ching minh c6 thé sir dung nhiing loai thudc don gian va ré
tién nhu: acid folic (folat), pyridoxin hydroclorid (vitamin Bg) va
cyanocobalamin (vitamin Byy).

Nghién ciru nong d§ homocystein trong mau ¢ nguoi cao tudi
tang huyét ap Va khao sat moi lién quan gitra ndng d6 homocystein
mau véi mot sé dic diém nhan tric, 1am sang, sinh héa mau ... va
danh gia hiéu qua diéu tri ting homocystein bing phbi hop cac
thude: aCId foIIC vitamin Bg va vitamin By, ¢ nguorl cao tudi tang
huyét 12 rt can thiét, vi vay chung toi tién hanh d tai “Nghién ctru
ndng do homocystein mau va hidu qua diéu tri ting homocystein &
ngudi cao tudi ting huyét ap”

2. Muyc tiéu nghién ctru

2.1. Xac dinh néng d6 homocystein, néng d6 acid folic va néng do
vitamin By, trong mau.

2.2. Xac dinh m01 truong quan gilta nong do6 homocystein trong
mau véi mot s6 dic diém nhan tric, 1am sang va sinh hda mau.
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2.3. Panh gia hiéu qua diéu tri ting homocystein bang phdi hop ba
thudc acid folic, vitamin Bg va vitamin By,.

3. Y nghia khoa hgc va thue tlen

3.1. Ngudi cao tudi ¢6 nhiéu yeu t6 nguy co tim mach di kém,
dong thoi cling c6 nguy co thiéu hut vitamin Bg, B1y, acid folic va
tang homocystein mau.

3.2. Nhiéu nghién ctru trén thé gidi di ching minh c6 mbi lién
quan giita ndng 4o homocystein mau va tang huyét ap. Nghién ciru
cua chung toi s& gop phan bd sung thém nhitng chimg cr khoa hoc
vé mdi lién quan nay, dong thot danh gia duge hiéu qua diéu tri
tang homocystein ¢ ngudi cao tu01 tdng huyet ap.

3.3. Xét nghiém dinh lugng nong d6 homocystein mau la mot xét
nghiém mién dich huynh quang c6 d6 chinh xac cao, dé thuc hién,
cho ra két qua nhanh chong, gitp xac dinh nong do homocystein
mau trén ting bénh nhan.

3.4. Néu ndng d6 homocystein mau ting cao, ¢ thé tién hanh didu
trj ngay bang nhitng loai thuéc dé mua, ré tién nhung lam giam
dugc ndng do homocystein méau.

4. Nhirng déng gop cia luéin an

Dé tai “Nghién ctru nong do homocystein mau va hiéu qua didu
tri ting homocystein ¢ nguoi cao tudi ting huyet ap” la nghién ctru
dau tién duoce thue hién tai Viét Nam gép phan xac dinh mot yéu td
nguy co tim mach méi, dong thoi danh gia hiéu qua diéu tri ting
homocystein mau & nguoi cao tudi ting huyét ap.

Céu trac cta luan an: gdom 121 trang, trong d6: M& dau 3 trang,
Téng quan tai liéu 36 trang, Di tuong va phuong phap nghién ctru
20 trang, K&t qua nghién ctru 30 trang, Ban luin 29 trang, Két luan
2 trang, Kién nghi 1 trang. Luan an cé: 50 bang, 11 hinh, 13 biéu
do, 7 so do, , tai liéu tham khao: 144, tiéng Viét 34, tiéng Anh 110.
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Chuong 1
TONG QUAN

1.1. TANG HUYET AP O NGUOI CAO TUOI
1.1.1. Sinh bénh hgc

O nguoi cao tudi, tinh trang rbi loan chirc nang té bao ndi mo,
tai cAu triic va xo hoa mach mau lam giam tinh dan hoi cua thanh
dong mach, hau qua l1am gia ting van téc song mach, din dén ting
dinh tdm thu thtr 2 va ting manh huyét ap tam thu.

1.1.2. Chén do4n

Hau hét cac khuyén céo déu thong nhit dinh nghia ting huyét
&4p khi huyét ap tdm thu (HATT) va/hodc huyét 4p tdm truong
(HATTr) > 140/90 mmHg, dinh nghia nay ap dung cho nguoi
truong thanh va ngudi cao tudi.

1.1.3. Piéu tri

Ngudi cao tudi thuong can it nhit 2 loai thudc ha ap dé dat
dugc huyét ap (HA) muc tiéu <140/90 mmHg va ciing rat kho dé
dat duoc, hon nira, nguoi cao tudi thuong mic nhiéu loai bénh, vi
vay Kkét hop thube hop ly 1a van dén quan trong dé dat HA muc tiéu
va diéu tri cac bénh 1y khac.

1.2. TANG HOMOCYSTEIN MAU LAM TANG HUYET AP

Khi ndng do homocystein trong mau ting cao sé lam tang huyét
ap thong qua cac co ché c6 lién quan dén H,S, HZS ngay nay dugc
biét dén nhu mot phan tir khi van mach chu chét, khi homocystein
méu ting cao s& dan dén:

- Homocystein s& chuyén héa bang con dudng chuyén sulfur, trc
ché hoat dong enzyme CSE, lam giam san xuét H,S ndi sinh trong
co thé.

- Homocystein canh tranh véi cystein dé lién két véi CSE lam
giam san xuét H,S.

- Phan Gng homocystein héa protein véi sy hién dién cua
thiolactone va homocysteinylation s& pha huy protein lam cho hoat
dong ctia CSE bi suy giam din dén viéc tao ra H,S bi ciing bi suy
giam.

- Homocystein hoat hda men metallicoproteinase lam phéan giai
collagen, thay doi cac thanh phan cua cac té bao co bén dudi, dan
dén rdi loan churc nang mach mau.
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- Homocystein trc ché su ting trudng té bao lam giam mat do té
bao va 1am giam qua trinh tong hop DNA cua céc t& bao ndi mod
mach mau, 1am giam kha dung sinh hoc ciia NO c6 ngudn gbc tir
noi mo.

- Homocystein tac dong 1én eNOS va iNOS dé tao ra NO, phan
ung cta NO va tyrosine tao thanh peroxynitrite va gy ra qua trinh
nitrosyl hoa du lwong protein tyrosine va dan dén ting huyét ap.

- Khi tang homocystein, collagen ¢ thé bi oxy hoa va ling
dong & gian bao. Sy mat can bang gitra elastin va collagen s& phé
hay tinh dan hoi thich hop ciia mach va su ling dong collagen qué
muc s€ gay ra cung mach va xo hoa.

- Tang homocystein mau, giam H,S s& thuc day hoat dong cua
ACE, din dén diéu chinh tang anglotensm IT va géy tang huyet ap.
1.3. MOQT SO NGHIEN CUU VE PIEU TRI TANG
HOMOCYSTEIN
1.3.1. Cac nghién ctru ¢ nwéc ngoai

Nghién ctru cia Chambers J.C. va cong sy (2000) trén nhiing
bénh nhan bénh mach vanh cho théy, chi sau 8 tuan su dung 5 mg
acid folic va 1 mg vitamin B, mdi ngay nong do trung binh cua
homocystein da giam tir 13,0 pmol/l xudng con 9,3 pmol/l.

Marcucci R va cong su theo ddi 56 nguoi duoc cdy ghép than
st dung 5mg acid folic, 50 mg vitamin Bg va 400ug vitamin B,
mdi ngay trong 6 thang nhan thdy ndng d6 homocystein mau trung
binh da giam tir 20,8umol/l xudng con 9,3umol/l, trong khi & nhém
ching khong thay doi .

Assanelli D. va CS (2004) nghién ctru viéc bo sung acid folic va
vitamin E anh huong 1én homocystein mau, chirc nang ndi mac va
kha ning chdng oxy hoa trong nhdi mau co tim ciia nguoi tré. Két
qua cho thdy viéc bd sung acid folic lam giam ndng do
homocystein trong huyét twong & ca hai nhom bang 41% so véi gia
tri ban dau c6 y nghia théng ké (p<0,001).

Xin Y.1. va CS (2014) tién hanh phan tich gop cac thir nghiém
1am sang ngau nhién dé xac dinh anh huéng cia viée bd sung acid
folic dén chirc niang ndi mac va ndng do homocystein huyét tuong
& bénh nhin bénh dong mach vanh. Trong sé 377 bénh nhén, c6
191 bénh nhan duogc bd sung acid folic va 186 bénh nhan dung
gia duoc, tac gia nhan thiy bd sung hang ngay 5mg acid folic
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trong thoi gian trén 4 tuan cai thién dang ké chirc niang ndi mac
dong mach va giam néng do homocystein huyét twong.
1.3.2. Cac nghién ctru 6 trong nwéc

Huynh Van Nhuén (2009) nghién ctru trén 89 bénh nhén suy
than man giai doan cudi loc mau bang than nhén tao chu ky va 40
nguoi ¢ nhom ching cho thay bénh nhan suy than man lgc mau
bang than nhén tao c6 ti 1¢ ting homocystein méau 1a 89,89%, nong
d6 homocystein trung binh & nhém ¢6 suy than man cao hon nhém
chting, & nhom c6 ting huyét ap cao hon nhom khong ting huyét
ap, & nhom co suy tim cao hon nhém khéng c6 suy tim, nhirng
Khac biét nay déu co y nghia thong ké (p<0,05). Pong thoi, tac gia
cling nhén thay loc mau bang thin nhan tao chu ky két hop véi
diéu tri bang udng acid folic Smg/ngay, vitamin Bg 100mg/ngay va
tiém bap vitamin By, 1000pg sau mbi 1an loc mau lam giam nong
d6 homocystein mau c6 ¥ nghia théng ké so voi trude diéu tri,
trong khi loc mau don thuan khong lam giam homocystein mau.

Ngo6 Thi Hiéu (2014) nghién ctru trén 97 bénh nhan ting
huyét ap diéu tri tai khoa Noi tim mach Bénh vién A Thai Nguyén
¢6 d6 tudi trung binh 12 64,5 £10,8 tudi, tudi thap nhat 1a 43 tudi va
cao nhat 97 tudi, nhan thay nong do homocystein trung binh la
19,30 + 13,92 pumol/L, nam cao hon nit va tang dan theo tudi.
Nong d6 homocystein ciing ting dan theo cac muc do ting huyét
4p (p<0,05). Ti 1é ting nong do homocystein huyét tuong (=15
umol/L) 1a 77,3%. Tac gia ciing nhan thdy c6 twong quan thuan
chit ché gitta huyét ap tam thu (r = 0,74, p<0,01), huyét ap tdm
truong (r = 0,6, p<0,01) va huyét ap trung binh (r = 0,82, p<0,01)
v6i ndng d6 homocystein huyét tuong.

Nguyén Vin Tuén (2015) nghién ctru trén 120 bénh nhan bi
d6t quy nhdi mau ndo va 136 ngudi ¢ nhom ching da rit ra két luan:
ndng d6 homocystein trong Mau trung binh & nhom nghién ctu 1a
18,09 + 12,13 pmol/L cao hon nhém ching 1a 12,88 + 4,78 pmol/L
(p <0,001); N6ng d6 homocystein ¢ nam (19,17 + 11,86 umol/L cao
hon so voi 16,53 + 12,47umol/L ¢ nit, tuy nhién khong c6 y nghia
thong ké voi p > 0,05.
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) . Chuong2 . .
POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Déi tugng nghién ctru 1a nam va nit tir 60 tudi trd 1én, chia thanh
hai nhom: nhém ¢6 ting huyét ap va nhom khdng tang huyét ap.
2.1.1. Tiéu chuin chon miu

- Nhém c6 tang huyét ap (nhom bénh): gém nhitng bénh
nhan nam va nir tir 60 tudi tré 1én c6 HATT > 140 mmHg va/hodc
HATTr > 90 mmHg; hoic da dugc chan doan ting huyét ap dang
diéu tri.

- Nhom khéng tang huyet ap (nhom chimg): gdm nhiing db6i
tuong l1a nam va nir tir 60 tu01 tro 1én khée manh hodc mac bénh
noi khoa khac khong c6 tién sir ting huyét ap, c6 HATT < 140
mmHg va HATTr < 90 mmHg.

2.1.2. Tiéu chuin loai trir

Khong nhan vao nghién ciru cac ddi twong sau: dai thao
duong, béo phi, r6i loan chuyén hoéa lipid, bénh mach vanh, tai
bién mach mau nao trong vong 02 thang, suy than, Goute, luput ban
d6, vay nén, nhuoc gidp, ung thu, cay ghép tang, sir dung thudc lam
ting homocystein mau nhu: Methotrexat, cyclosporin, phenytoin,
carbamazepin, theophyline, cholestyramin, colespitol, acid nicotinic, lgi
tiéu thiazide, dang sir dung vitamin Bg, By, acid folic.

2.2. PHUONG PHAP NGHIEN CUU

- Nghién ctru bénh chirng va nghién ctru tuong quan.

- C& mau nghién ctru duoc tinh tdi thiéu 97 ngudi & nhom bénh
va 97 nguoi 6 nhom ching.

- Tét ca dbi tuong duoc kham lam sang, do dién tam dd va léy
mau xét nghiém dinh luwong: creatinin, dwong huyét luc doi
cholesterol toan phan, triglycerid, LDL-C va HDL-C, acid uric,
homocystein, acid folic va vitamin By,.

- Sau khi co két qua xét nghiém, ching t6i chia nhom bénh va
nhém chimng ra thanh 5 phan nhém dé theo dai diéu tri nhu sau:
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Nhom bénh c6 3 phan nhém:

+ Phan nhom 1: d6i tugng khong ting homocystein, dugc tu
van diéu tri ting huyét ap, khong diéu tri ting homocystein va
khong theo ddi tiép.

+ Phan nhom 2: d6i twong c6 ting homocystein, chi duoc
diéu tri ting huyét ap, khong diéu tri ting homocystein méu, tiép
tuc dugc theo ddi va dinh lugng lai nong d6 homocystein mau lan
hai sau 8 tuan.

+ Phan nhém 3: dbi tuong c6 ting homocystein, dugc didu
tri ting huyét 4p két hop véi diéu tri ting homocystein mau bang
vitamin Bg, vitamin By, va acid folic, tiép tuc duoc theo doi va dinh
lwong lai ndng d6 homocystein mau lan hai sau 8 tuan.

Nhom ching ¢6 2 phan nhém:

+ Phan nhém 4: dbi tuong khong tang homocystein, khong
duoc theo ddi tiép.

+ Phan nhom 5: dbi tuong c6 ting homocystein, duge didu
tri ting homocystein mau bé“mg vitamin Bg, vitamin B, va acid
folic, tiép tuc duoc theo ddi va dinh lwong lai homocystein méu lan
hai sau 8 tuan.

- Piéu tri ting homocystein:

+ Acid folic: biét dugc Folacid, ham lugng 5mg. Liéu lwong:
udng 1 vién/ngay, thoi gian 8 tuan.

+ Pirydoxin hydrochoride: biét duoc Vitamin Bg, ham luong
50mg. Liéu lugng: udng 2 vién/ngay, thoi gian 8 tuan.

+ Mecobalamin: biét dugc Hasancob, ham luong 500ug. Liéu
lwong: dng 1 vién/ngay, thoi gian 8 tuan.

- Céc dbi tugng sau khi hoan thanh 8 tudn diéu tri s& ldy mau
xét nghiém dinh lugng nong do homocystein mau lan hai.

- Sb liéu dugc quan ly bang phan mém tng dung Microsoft
Excel 2010, sau d6 dugc chuyén sang phan mém théng ké SPSS
phién ban 20.0 dé phan tich va xt 1y.

- Nghién ctru duoc sy dong ¥ ciia bénh nhan va chép thuan cia
Hoi déng y dirc Truong Dai hoc y dugce Hué va Bénh vién da khoa
Trung tim Tién Giang.
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Chwong 3

KET QUA NGHIEN CUU

3.1. NONG PQ HOMOCYSTEIN, VITAMIN By;, ACID FOLIC

3.1.1. Nong d homocystein

Bing 3.1. Nong dj homocystein mdu

Cac chi s Nhom bénh Nhém chirng
0 — —
! (X +SD) (X +SD) P
Nong do
homocystein 18,61 + 4,45 14,87 £ 3,16 | p<0,001*
(umol/L)

* Kiém dinh Mann-Whitney

Nhgn xét: Nong do homocystein mau trung binh ¢ nhom
bénh 1a 18,61+4,45 pmol/L cao hon so véi nhom chung la
14,87+3,16 pmol/L (p<0,001).

Bing 3.2. Ti I¢ ting nong dj homocystein mdu

Nhom Nhom OR
Phéan nhém bénh ching D (95% ClI)
homocystein n=120 n=141
(%) (%)
Tang 95 57 5,60
>15 umol/L 79,2% 40,4%
( M ) ( 0) ( 0) p<0,001 (3,22_
Khong tang 25 84 9,75)
(<15 pmol/L) (20,8%) | (59,6%)

Nhdn xét: Ti 1¢ tang ndéng d6 homocystein & nhém bénh la
79,2%, cao hon xap xi 2 lan so v6i nhom ching 1a 40,4% véi
p<0,001. Ti suat chénh OR=5,6 (95% CI, 3,22 — 9,75)




3.1.2. Nong dd acid folic mau

Bing 3.3. Nong dj acid folic trong mau

Céc chi sé Nhom bénh | Nhém chikng
et (X+SD) | (X +sD) P
i ?'o?flg(ﬁ;‘)/mg 828+646 | 829+448 |p>0,05*
Phannhom | n=120 (%) | n=141 (%)
<angimL | 27 (22.5%) | 16 (11,3%)
3-20ng/mL | 83(69,2%) | 120 (85.1%) | P<0:0°
>20ng/mL | 10 (8.3%) | 5 (3.5%)

* Kiém dinh Mann-Whitney

Nhdn xét: Nong d6 acid folic trung binh cta nhom bénh la
8,28 £+ 6,46 ng/mL tuong duong nhoém ching 1a 8,29 + 4,48 ng/mL
(p>0,05). Ti 18 cac nhom ndng do acid folic trong mau gitra hai
nhom khac biét ¢6 ¥ nghia thong ké (p<0,05).

3.1.3. Néng d9 vitamin B1, mau

Bing 3.4. Nong dé vitamin Bi,

Céc chi s Nhom bénh | Nhém chirng
ac chiso (X+SD) | (X +sD) P
Vitamin By, (pg/mL) | 527,6 £ 266,0 | 527,4 + 263,1 | p>0,05*
Phan nhém n=120 (%) n=141 (%)
<200 pg/mL 4 (3,3%) 6 (4,3%) 050,05
200-900 pg/mL 106 (88,3%) | 127 (90,1%) '
>900 pg/mL 10 (8,3%) 8 (5,7%)

* Kiém dinh Mann-Whitney

Nhén xét: Nong do vitamin B;, trung binh ctia nhom bénh
la 527,57 + 266,00 pg/mL khoéng khac biét cd ¥ nghia so vdi nhom
chung 1a 527,38 + 263,05 pg/mL vé6i p>0,05. Ti 1€ % cta cac phan
nhém ndng do vitamin By, giita nhém bénh va nhom chimg ciing
khong khac biét co y nghia (p>0,05).
3.2. MOI TUONG QUAN GIUA NONG PO HOMOCYSTEIN
MAU VA Ti LE TANG NONG PQ HOMOCYSTEIN MAU
VOI CAC YEU TO
3.2.1. Méi twong quan giira ndng do homocystein véi cic yéu to
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Bdng 3.5. Moz twong quan giira nong do homocystein
Vvéi tudi va cdc chi so nhén tric (n=261)

Céc yéu to r p
Tuoi 0,134 p<0,05*
Can nang (kg) 0,202 p<0,001*
Chiéu cao (m) 0,235 p<0,001*
BMI 0,106 p>0,05*
\/ong eo (cm) 0,154 p<0,05*
Ti s6 eo/mong 0,147 p<0,05*

*Tuong quan Spearman

Nhdn xét: Nong do homocystein mau c6 twong quan thun
mitc d6 yéu véi cc yéu td nhu tudi, can nang, chleu cao, vong eo, ti so
eo/méng (p<0,05); khong co twong quan véi chi sé BMI (p>0,05).

Bing 3.6. Moz twong quan giira nong d¢ homocystein
Véi tin so tim, huyét dp va dp liee mach (n=261)

Céc yéu té r p

Tan s6 tim 0,095 | p>0,05*
HATT (trudc diéu tri) | 0,415 | p<0,001*
HATTr (trude diéu tri) | 0,276 | p<0,001*

Ap lyc mach 0,320 | p<0,001*
*Twong quan Spearman

Nhdn xét: Nong d6 homocystein mau c¢é twong quan thuan
muc d trung binh voi HATT va ap luc mach, tuong ung véi r =
0,415 var = 0,32 (p<0001), twong quan thuan mic yéu véi HATTr
v6i r = 0,276 (p<0,0001) . Ndong do homocystein mau khéng co
tuong quan dén tan sb tim (p>0,05).
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Bing 3.7. Méi twong quan giita nong d¢ homocystein
va cdc chi so sinh hoa (n=261)

CAc yéu to r p
Puong huyét lic doi -0,031 | p>0,05*
Acid uric 0,291 | p<0,001*
Cholesterol toan phan -0,129 | p<0,05*
Triglycerid -0,036 | p>0,05*
LDL-C -0,086 | p>0,05*
HDL-C -0,025 | p>0,05*
Creatinine mau 0,408 | p<0,001*
D6 loc cau than theo MDRD | -0,254 | p<0,001*

*Twong quan Spearman

Nhdn xét: Nong d6 homocystein mau twong quan thuan mirc
dd trung binh véi néng dd creatinin mau (r = 0,408, p<0,001),
tuong quan thuan mic d6 yéu véi nong do acid uric mau (r =
0,291, p<0,001), twong quan nghich mic d6 yéu véi ndng do
cholesterol toan phan (p<0,05), do loc cu than wéc tinh MDRD
(p<0,0001), khong c6 twong quan véi ndng d6 glucose, triglyeric,
LDL-C va HDL-C (p>0,05).

Bing 3.8. Méi twong quan giita nong d¢ homocystein
voi acid folic va vitamin By, (n=261
CAc yéu to r p
Acid folic | -0,228 | p<0,001*
Vitamin B;, | -0,233 | p<0,001*

*Twong quan Spearman

Nhdn xét: Nong do homocystein mau c6  twong quan nghich
v6i ndng do acid folic va vitamin By, nhung mdi twong quan nay &
mirc d6 yéu véi r twong tng 13 -0,228 va -0,223 (p<0,001).
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Bing 3.9. Cdc yéu to lién quan‘dé'n nﬁng,dé homocystein ciia doi
twong nghién ciru (mo hinh hoi quy tuyen tinh da bién) (n=261)

Céc yéu td B 95%KTC B p
Huyét 4p tam truong | 0,080 | -1,610 13,494 | p<0,05
Ap lyc mach 0,086 | 0,029 0,130 | p<0,05
Cholesterol toan phan | -1,199 | 0,050 0,123 | p<0,001
Creatinin huyét 8,951 | -2,394 -0,004 | p<0,05
Vitamin By, -0,003 | 5,745 12,156 | p<0,001

MO hinh hoi qui tuyen tinh da bién giai thich dugc 29,5% su
thay ddi cua ndng d6 homocystein véi r? = 0,295.

Phuong trinh hdi qui tuyén tinh da bién c6 dang:

Nong d6 homocystein = 5,942 + 0,080 x Huyét 4p tim
truong + 0,086 x Ap lyc mach - 1,199 x Cholesterol toan phan +
8,951 x Creatinin huyét -0,003 x Vitamin By,

3.2.2. Méi lién quan giira ti 1¢ ting nong d9 homocystein véi cac
yéu t6

Bing 3.10. Méi lién quan giita ti Ié ting homocystein

véi gidi tinh va nhom tuéi

Homocystein Khéng Ting

tang Tong p
Céc yéu té n % n | %
Gisi Nam | 18 | 207 | 69 | 79.3| 87
tinh Nit o1 | 523 | 83 |47.7]| 174 | P<0001

60 — 64 58 | 52,3 | 53 | 47,7 | 111

oM 6569 | 27 | 346 | 51 | 654 | 78 | p<00s
>70 | 24 | 333 | 48 | 66,7| 72
Téng cong 109 | 41,8 | 152 | 58,2 | 261

Nhdn xét: Ti 1¢ tang homocystein mau ¢ nam la 79,3%, cao
hon so véi nir 1a 47,7% (p<0,001). Ti 1¢ ting ndng d6 homocytein
tang dan theo nhom tudi tuong tmg: 60 — 64 tudi 1a 47,7%, 65 — 69
tudi 1 65,4%, tir 70 tudi tré' 1én 1a 66,7% (p<0,05).
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Bing 3.11. Moi |ién quan giita ti Ié ting néng d¢ homocystein
vdi nhip tim va huyét ap

Homocystein Ktlong Ting .
tang Tong P
Céc yéu té n| % | n| %
Phan do <70 21 | 44,7 | 26 | 553 | 47
nhip 70-<80 | 48 | 495 | 49 | 505 | 97
g p>0,05
_tim 80-<90 | 29 | 358 | 52 |642| 81
lan/phut | > 9 11 | 30,6 | 25 | 69,4 | 36
Téiwu | 36 | 706 | 15 [ 29,4 | 51
Binh 1 57 1617 23 | 383 60
Phan do |—uong
HA Binh p<0,001
thuong | 30 | 34,9 | 56 | 651 | 86
cao
THA 6 | 94 | 58 | 90,6 | 64
THA t,CO 4 [129] 27 |871| 31
tam thu K;‘r}g p<0,001
don doc ONg 1 105 | 45,7 | 125 | 54,3 | 230
tang
Ap luc Coting | 36 | 27,5| 95 | 72,5 | 131
mach Ktj()ng 73 | 56,2 | 57 | 43,8 | 130 | p<0,001
tang
Téng cong 109 | 41,8 | 152 | 58,2 | 261

Nhgn xét: Khong co sy khac biét co y nghia thong ké ve ti 1€
ting ndéng do homocysyein theo cac phan nhom tan s§ tim
(p>0,05). Ti 1¢ ting ndng d6 homocystein mau ting dan theo ting
phan loai HA cao hon, nhém c6 THA tdm thu don doc cao hon
nhom khong c6 THA don doc, nhom cé tang ap luc mach cao hon
nhém khong ting ap lyc véi cac mirc ¥ nghia thong ké nhu nhau la

p<0,001.
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Bing 3.12. Méi lién quan giita ti Ié ting nong d¢ homocystein
vdi cdc phdan nhom nong dé acid folic va vitamin B,

Homocystein Ktlﬁng Ting )
tang Téng p
Céc yéu t6 n| % | n| %
Acid <3 10 | 23,3 | 33 |76,7| 43
folic 3-20 93 | 45,8 | 110 | 54,2 | 203 | p<0,05
ng/mL >20 400 9 | 600 15
Vitamin <200 1 |100] 9 |900| 10
B, 200-900 96 | 41,2 | 137 | 58,8 | 233 | p<0,05
pg/mL >900 12 | 66,7 | 6 |333| 18
Tong cong 109 | 41,8 | 152 | 58,2 | 261

Nhdn xét: Ti 18 ting ndng d6 homocytein mau tiang dan theo
tirng mirc nong do acid folic va vitamin B, trong mau thap hon co
y nghia thong ké véi p<0,05.

3.3. HIEU QUA PIEU TRI TANG HOMOCYSTEIN

Bing 3.13. So sdnh trung binh nong d¢ homocystein mdu truéc
va sau diéu tri ¢ 3 phn nhém cd tang homocystein

. Nhom chieng Nhém bénh
Nong do Co ting biéu tri THA | Diéu tri THA
homocystein trung | homocystein | don thuin két hop
binh (umol/L)  |(Phan nhoém5) [ (Phan nhém2) | (Phan nhom 3)
(n=57) (n=48) (n=47)
Trudc diéu tri 17,76 +2,69 | 20,20 +3,93 | 19,97 + 3,65
Saudiéutri8tuan | 12,73+250 | 19,90 +4,98 | 13,08 + 2,17
p p<0,001* p=0,076* p<0,001*

* Kiém dinh d4u va hang Wilcoxon
Nhin xét: Nong d6 homocystein mau sau diéu tri ¢ phan
nhém 5 va phan nhom 3 giam xudng c6 y nghia (p<0,001). Riéng
phén nhém 2 khong giam (p>0,05).
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Bing 3.14. So sdnh hi¢u sé nong dp homocystein trung binh

trong mau truwdce va sau diéu tri

Phan nhom | Hied s6 nong d§ homocystein o
trudc va sau dieu tri (umol/L)
Phan nhom 5 503x£243 ps_»<0,001*
Phan nhom 2 0,3+4,37 ps_3<0,001*
Phan nhom 3 6,89 + 2,93 p2_3<0,001*
Tong 4,42 + 3,50

* Kiem dinh Mann-Whitney
Nhén xét: Hiéu s6 nong d homocystein mau trudc va sau diéu
tri & phan nhém 5 va phan nhom 3 ¢6 hiéu sb duong (c6 giam sau diéu
tri) voi p<0,001, nhung hiéu sb ndng d6 homocystein ctia phan nhom 2
khéng dwong c6 ¥ nghia théng ké (p>0,05). Khi so sanh hiéu sb theo
timg cap ciing cho thay khac nhau ¢6 y nghia thong ké véi p<0,001.

Bing 3.15. So sdnh ti 1¢ ting nong dp homocystein mdu
sau diéu tri & 3 nhém cé ting homocystein

Nhém chirng Nhom bénh -
Phannhom | Coditu | pidutr | COdicut
homoc-;/steip tri ting THA don homocygstein
sau diéu tri | homocystein thuan mau
n % n % n %

Khoéng ting 50 87,7 | 10 | 20,8 | 39 83,0

Téng 7 | 123 |38 | 792 8 | 170 | PO

Téng 57 100 | 48 1(())0, 47 | 100,0

Nhgn xét: Sau 8 tudn didu tri, ti 18 tang néng do
homocystein mau & nhom chimg va nhém bénh c6 diéu tri ting
homocystein mau giam xudng con tuong ung 1a 12,3% va 17,0%,
trong khi nhém bénh khong duoc diéu tri ting homocystein van
con ti 1¢ kha cao (79,2%), su khac biét nay c6 y nghia (p<0,001).
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Chuong 4
BAN LUAN

4.1.NONG PQ HOMOCYSTEIN, VITAMIN By, ACID FOLIC
4.1.1. Nong d¢ homocystein mau:

Theo két qua bang 3.1, ndng do homocystein trung binh
trong mau & nhom bénh la 18,61 + 4,45 umol/L, cao hon nhom
ching 1a 14,87 £ 3,16 umol/L, sy khac bi¢t nay rit c6 y nghia
thong ké véi p<0,001.

Chiing toi chon ngudng xac dinh ting ndng do6 homocystein
méau khi ndng d6 homocystein mau > 15 pmol/L. Bang 3.2 cho
thy ti 1¢ tang nong d6 homocystein & nhom bénh la 79,2%, cao
hon gan gip 2 1an so v6i nhom ching 13 40,4%, sy khac biét nay
rit ¢6 ¥ nghia thong ké voi p<0,001.

Ciing tir két qua & bang trén, chlng t6i x4c dinh dwoc ti suat
chénh OR=5,6 (95%Cl; 3,22-9,75). Nhu vdy, c6 thé két luan ring,
nhiing nguoi c6 nong do homocystein mau cao c6 nguy co tang
huyét ap cao gap 5,6 lan ngudi c6 ndng dd homocystein mau binh
thuong.

Két qua nghién ctru ciia Ngo Thi Hiéu (2014) trén 97 bénh
nhan ting huyét ap tai Bénh vién A Thai Nguyén cho thay, nong do
homocystein trung binh cta bénh nhan ting huyét ap trong nghién
ciru nay la 19,30 = 13,92 mol/L, ti 1€ bénh nhan co néng do
homocystein (>15 pumol/L) 1a 77,3%, tuong duong voi két qua
nghién ctru cua chung toi.

4.1.2. Nong dp acid folic trong mau

Két qua ¢ bang 3.3 cho thiy, nong d6 acid folic trung binh
ciia nhom bénh 1a 8,28 + 6,46 ng/mL, khong khac biét c6 y nghia
so voi nhom ching 1a 8,29 + 4,48 ng/mL (p>0,05). Tuy nhién, khi
phan nhém theo nong d6 acid folic thi ti 16 % & cac phan nhom
giita nhom bénh va nhom chimg khac biét c6 y nghia thong ké
(p<0,05). Trong d6, dang luu ¥ 1a ndng do acid folic thip (< 3
ng/mL) chiém ti 1¢ kha cao & nhom bénh la 22,5%, trong khi ¢
nhém chimg chi 1a 11,3%, diéu niy c6 1& ciing anh huong dén sy
khac biét vé néng dd homocystein gitta nhém bénh va nhém
chung.
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Theo Nguyén Vin Tuan (2017), nong d6 acid folic trung
binh trong mau & nhom dot quy ndo la 8,74 + 4,95 ng/mL, thip
hon nhiéu so véi nhém chimg (13,02 + 6,18 ng/mL) (p<0,001).
4.1.3. Nf“)ng d¢ vitamin By, trong mau

Theo bang 3.4, néng d0 vitamin By, trung binh ctia nhom bénh la
527,57 + 266,0 pg/mL khong khac biét so véi nhom chung 1a 527,38 +
263,05 pg/mL (p>0,05). Bén canh do, ti 1¢ % cac mitc nong d6 vitamin
B, trong mau gitta nhom bénh va nhém ching ciing khong khac biét co
¥ nghia thong k& (p>0,05). Nhom bénh c6 88,3% va nhom chimg c6
90,1% truong hop ¢6 nong do vitamin By, trong gidi han binh thuong
(200-900 pg/mL), ti 1¢ bénh nhan c6 néng d¢ vitamin By, thap (<200
pg/mL) cua nhom bénh va nhém chimg déu thip nhu nhau, trong tmg
1a 3,3% va 4,3%.

Theo két qua nghién ctru ciia Nguyén Vian Tuéan (2017),
n(‘3ng d6 vitamin B, & nhém bénh la 542,72 + 357,75 pg/mL khong
thip hon nhom ching 1 587,98 + 297,39 pg/mL cé ¥ nghia thong
ké (p>0,05). Ti 1¢ giam ndng d6 vitamin Bj, (<200pg/mL) & nhoém
bénh 1a 5,1% va nhom ching 1a 0,0%, ti 1& ndong do vitamin Bi,
trong giéi han binh thuong & nhom bénh 14 66,9%, thip hon &
nhém chimg 12 83,8% (p <0,01). Két qua nay twong dong voi két
qua nghién cuu cta ching toi.

4.2. MOI TUONG QUAN GIUA NONG PQ HOMOCYSTEIN
MAU VA TI LE TANG NONG PQ HOMOCYSTEIN MAU
VOI CAC YEU TO

4.2.1. Mbi twong quan giira nf)ng d9 homocystein vi cac yéu tb

Bang 3.5 cho thdy cac yéu to nhu: tudi, can ning, chleu cao,
vong eo, ti sb eo/mong déu co twong quan thudn voi nong do
homocystein mau vai p<0,05, hé s6 twong quan r clia cac yéu t6
tuong Gng 1a: r(tudi) = 0,134, r(cn ning) = 0,202, r(chiéu cao) =
0,235, r(vong eo) = 0,154, r (eo/mdng) = 0,147; riéng yéu t6 BMI
khong c6 mbi tuong quan nao v6i ndng do homocytein mau
(p>0,05).

Khi khao sat mdi twong quan giita ndng d6 homocystein
méau véi cac chi s6 1am sang theo két qua & bang 3.6, chlng toi
nhan thay, ndng d6 homocystein trung binh trong mau cé tuong
quan thuan véi HATT, HATTr va ap luc mach (p<0001). Theo do,
noéng do homocystein trung binh trong mau twong quan thuan mirc
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d6 trung binh voi HATT véir = 0,415 va ap lyc mach voir = 0,32;
tuong quan thuin mac d6 yéu voi HATTr véi r = 0,276. Nong do
homocystein mau khong cé twong quan véi tan sb tim (p>0,05).

Theo két qua ¢ bang 3.7, ndng do homocystein méau co
tuong quan thuan mirc do trung binh voi ndng d6 creatinin mau
(r=0,408, p<0,001), twong quan thuan mic d6 yéu voi noéng do
acid uric mau (r = 0,291, p<0,001), twong quan nghich mutc d6 yéu
v6i néng do cholesterol toan phan (r =- 0,129, p<0,05) va do loc
cau than uéc tinh theo MDRD (r = -0,254, p<0,001). Néng do
homocystein mau khong cé twong quan véi nong do glucose,
triglyerid, LDL-C va HDL-C (p>0,05).

Bang 3.8 ciing cho thdy co mél twong quan nghich gilra
ndng do homocystein trung binh v&i ndng do acid folic va vitamin
B1, trong mau, nhung mdi tuong quan nay chi ¢ mirc d¢ yéu voi r
tuong tng la (-0,228) va (-0,223) vadi p<0,001.

Mb hinh hoi qui tuyén tinh da bién giai thich dugc 29,5% sy
thay ddi cua ndng d6 homocystein véi 1 = 0,295.

Phuong trinh hdi qui tuyén tinh da bién c6 dang:

Nong d6 homocystein = 5,942 + 0,080 x Huyét dp tim
truong + 0,086 x Ap Iyc mach - 1,199 x Cholesterol toan phan +
8,951 x Creatinin huyét -0,003 x Vitamin B,.

4.2.2. Méi lién quan giira ti 1é ting nong dd homocystein véi cac
yéu t6

Duya vao két qua nghién ctru ¢ bang 3.10, ching toi xac dinh
dugc ti 18 ting ndng d6 homocystein mau chung cho ca nhom bénh
va nhom chimg 1a 58,2%. Ti 1¢é ting nong d6 homocystein mau &
nam 1a 79,3%, cao hon nhiéu so v6i nit 13 47,7% (p<0,001). Ti 1¢
tang nong do homocytein mau ciing tang dan theo tung nhom t1101
tuong tmg: 60 — 64 tudi 1a 47,7%, 65 — 69 tudi 1a 65,4%, tir 70 tudi
trd 1én 1a 66,7% (p<0,05).

Theo két qua & bang 3.11, ti 1é ting ndng d6 homocystein
mau ¢ nhom HA binh thuong (38,3%), binh thuong cao (65,1%) va
THA (90,6%) cao hon nhiéu so v6i nhém HA tbi wu (29,4%) voi
p<0,001; nhom c6 THA tam thu don doc (87,1%) cao hon 16 rét so
v6i nhdm khong ¢6 THA tadm thu don doc (54,3%) vai p<0,001;
nhom co ting ap luc mach (72,5%) ciing cao hon nhiéu so véi
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nhém khong tang ap luc mach (43,8%) rat c6 y nghia thong ké véi
p<0,001.

Tién hanh khao sat mdi lién quan giita ti 1& ting ndng do
homocystein mau v6i phan nhom nf)ng dé acid folic va vitamin
B2, bang 3.12 cho thiy ti 1¢ tang noéng d6 homocytein mau cling
tang dan theo timg mirc nong d6 acid folic va vitamin B, trong
méu thap hon, cu thé 13, dbi vai acid folic: nhoém thap (<3 ng/mL)
la 76,7%, nhdm trung binh (3 - 20 ng/mL) la 54,2% va nhom cao
(>20 ng/mL) la 60,0%; dbi v&i vitamin By,: nhom thiap (<200
pg/mL) la 90,0%, nhém trung binh (200-900 pg/mL) la 58,8% va
nhom cao (>900 pg/mL) Ia 33,3%, nhitng su khac biét déu co y
nghia thong ké (p<0,05).

Trong nghién ctru cua Ngb Thi Hiéu (2014), tac gia nhan
thay c6 moi twong quan thuln chat ché gitra nong d6 homocystein
huyét twong va cac chi sb huyét ap: HATT (r=0,74, p<0, 01),
HATTY (r = 0,6, p<0,01) va HA trung binh (r= 0,82, p<0,01). Nong
do homocystein huyét tuong ciing c6 tuong quan thuin véi ndng
d6 uré huyét (r=0,58, p<0,05), creatinin (r = 0,78, p< 0,01),
cholesterol (r = 0,71, p < 0,01), triglycerid (r=0,15, p>0,05), LDL-
C (r=0,5, p<0,05) va glucose mau (r = 0,74, p < 0,01. Nong d6
homocystein huyét twrong c6 tuong quan nghich véi noéng d6 HDL-
C (r=0,38, p<0,05). Trong s6 97 bénh nhan trong nghién ctru cua
Ngb Thi Hiéu, c6 32 bénh nhéan co roi loan lipid mau, 65 bénh
nhan c6 cac chi sb lipid mau trong gi6i han binh thudng, ¢ nhimg
bénh nhan ting huyét ap co6 rdi loan lipid mau, nong do
homocystein huyét twong cao hon nhitng bénh nhan khong c6 rdi
loan lipid mau. Sy khdc biét nay c6 y nghia thong ké (p<0,01).
Nhirng bénh nhan c6 chi s6 duong huyét cao ciing c6 nong do
homocystein huyét tuong cao hon nhimg bénh nhan c6 chi sb
dudng huyét binh thuong, su khac biét ndy c6 ¥ nghia thong ké véi
p<0,01.

Trong nghién ctru cia Ahmad Mirdamadi va cs (2010), tac
gia da tim thay mbi twong quan giita ndng do homocystein véi cac
chi s6 huyét 4p dong mach & bénh nhan ting huyét ap.

Kim S.T. va cong sy nghién ciru trén 179 ngudi cao tudi
tang huyét ap vé mdi lién hé giira ndong d6 homocystein huyét
tuong va tang huyét ap tdm thu don doc. Két qua nghién ctru nay


http://www.ncbi.nlm.nih.gov/pubmed/?term=Mirdamadi%20A%5Bauth%5D
http://circ.ahajournals.org/search?author1=Kim+Sutton-Tyrrell&sortspec=date&submit=Submit
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cling cho thiy nong d6 homocystein la mot trong cac nguyén nhan
chinh cua ting huyét ap tam thu don doc 6 mot s0 nguoi cao tudi.

Van Guelpen B. va CS (2005) tién hanh nghién ctru thuan
tap vé ndng do acid folic, vitamin By, trén bénh nhén dot quy ¢
nguoi Thuy Sy. Tac gid nhan thay ndng do acid folic c6 mbi tuorng
quan nghich mtrc d¢ vira voi nong do homocystein (r = -0,42 va
p<0,001); noéng d¢ vitamin By, c6 mdi tuong quan nghich mirc do
yéu v6i ndng do homocystein (r = -0,217 va p<0,001).

Theo két qua nghién ctru cua Khan U. va CS (2008), nong
dd homocystein ¢6 moi twong quan nghich muc d6 yéu véi
vitamin By, (r=-0,311 véi p<0,001) va vai acid folic (r = -0,158
véi p< 0,001) [66]. Con theo Lim H.S. va CS (2002), nghién ctru
trén 195 nguoi 16n, tudi tir 23-72, trong d6 c6 99 nam va 96 nir.
Tac gia tim thdy c6 mdi twong quan nghich mic do yéu giira
homocystein vai n6ng dé6 acid folic (r = -0,372, p <0,001); tuong
quan nghich mic d6 yéu giita homocystein véi vitamin B12 (r = -
0,225 va p<0,01).

Fakhrzadeh H. va CS (2006) tién hanh nghién ctru nong do
homocystein, acid folic va vitamin By, huyét twong trén ngudi 16n
khoe manh & Iran, day la mot phan cua nghién ctru dleu tra nguy co
bénh tim mach trong cong dong ngudi Iran. Tong s6 nguoi tham
gia nghién ciru 13 1.214 ngudi, 35,3% 1a nam va 64,7% 1a nit, tudi
tir 25 — 64 tudi, tac gia da tim théy mdi twong quan nghich mic do
yéu giita nong do homocystein voi nong do acid folic (r=-0,27,
p<0,001) va vaéi vitamin By, (r=-0,19, p<0,001).

Theo Henry O.R. va CS (2012), trong nghién ctru mdi twong
quan giita ndng d6 homocystein véi vitamin By, va acid folic trong
nghién ctru tim mach Jackson, tac gia da tién hanh nghién ctru trén
5.129 ngudi My gdc phi, tudi tir 21-94, tudi trung binh 12 55+13
tudi, ti 16 nam 1a 37% va nit 1a 63%, tac gia két luan rang: cr ting
10 tudi thi ndng d6 homocystein ting 0,8 pmol/L v&i p<0,001; cir
tang mdi 10 don vi folat thi ndng d6 homocystein giam 2,2 pmol/L
(p<0,001) va ctr téng mdi 100 don vi néng do vitamin By, thi néng
d6 homocystein giam 0,2 pmol/L (p<0,001).

Tom lai, néng d6 homocystein mau c6 mél tuong quan thuan
v6i: tudi, cAn ning, chleu cao, vong o, ti sb co/mong, HATT,
HATTY, ap luc mach, nong dd creatinin méau, nong d¢ acid uric
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mau (p<0,05); trong quan nghich voi ndng do cholesterol toan
phan, mirc loc cau than ude tinh theo MDRD, ndng do acid folic va
vitamin By, trong mau (p<0,05); khéng c6 mdi twong quan véi BMI, tan
s tim, ndng do glucose, triglyerid, LDL-C va HDL-C (p>0,05).

4.3. HIEU QUA PIEU TRI TANG HOMOCYSTEIN

Nong do homocystem trung binh trong mau sau diéu tri ¢
phan nhém 5 va phan nhdm 3 déu giam xudng twong tmg tir 17,76
+ 2,69 umol/L xudng con 12,73 + 2,50 umol/L va tir 19,97 + 3,65
pmol/L xudng con 13,08 + 2,17 pmol/L, mirc giam nay c6 y nghia
thdng ké (p<0, 001). Rleng & phén nhom 2 thi nong d6 homocystein
trudc va sau diéu tri 1an luot 1a 20,20 + 3,93 pmol/L va 19,90 *
4,98 pmol/L khéng giam c6 ¥ nghia thdng ké (p>0,05).

Chiing t6i nhan thdy hiéu sé nong d6 homocystein méau trung
binh trudc va sau diéu tri chung cho ca 3 phan nhom la 4,42 + 3,50
pmol/L. Két qua & bang 3.14 ciing cho thdy chi c6 phan nhom 5 va
phan nhém 3 1a c6 hiéu sé duong dang ké, tuong tng 14 5,03 + 2,43
umol/L va 6,89 + 2,93 umol/L (p<0,01), con phan nhém 2 chi giam
0,3 + 0,17 pmol/L khéng ¢6 y nghia (p>0,05), khi so sanh ting cap
cho thdy cac hiéu sd nay ciing khic nhau c6 ¥ nghia thong ké voi
p<0,001.

Theo bang 3.15, sau 8 tuan diéu tri, ti 18 ting ndng do
homocystein mau & phan nhém 5 va phan nhém 3 giam xudng chi
con tuong tmg 1a 12,3% va 17,0%, trong khi phan nhém 2 van con
ti 1¢ ting nong do homocystein mau rat cao (79,2%), su khac biét
nay ciing rat co ¥ nghia thong ké vai p<0,001.

Nghién ctru cia Chambers JC. va cong su (2000) trén nhitng
bénh nhan bénh mach vanh cho tha‘iy, chi sau 8 tuan sir dung 5 mg
acid folic va 1 mg vitamin By, mdi ngay ndng do trung binh ciia
homocystein da giam tir 13,0 pmol/l xudng con 9,3 pmol/l.

Marcucci R. va cong sy (2003) theo ddi 56 ngudi duoc ciy
ghép than st dung Smg acid folic, 50 mg vitamin Be va 400ug
vitamin B, moi ngay sau 6 thang nhan thay, ndéng do homocystein
mau trung binh da giam tir 20,8umol/l xuéng con 9,3pmol/l, trong
khi & nhém chting thi khong thay doi.

Yi va CS (2014) tién hanh phan tich gop cac thir nghiém 1am
sang ngiu nhién dé xac dinh anh hudng cua viéc bd sung acid folic
vao chiric nang ndi mac va néng d6 homocystein huyét tuong & bénh
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nhan bénh dong mach vanh. Trong s6 377 bénh nhan cua nghién ciru
nay, cd 191 bénh nhan duge bd sung acid folic va 186 bénh nhan ding
gia duge. Két luan cua nghién ctru ndy cho thiy bd sung hang ngay 5
mg acid folic trong thoi gian trén 4 tuan cai thién dang ké chirc nang
n6i mac dong mach va giam néng do homocystein huyét tuong.

Baszczuk A. va cong su (2017) tién hanh nghién ctru danh gia
tac dong cua viéc bd sung acid folic 1én néng d6 homocysteine,
cholesterol toan phan (TC), HDL- va LDL-cholesterol, triglyceride
(TG), apoprotein Al (apoAl) va apoprotein B (apoAl) ) & bénh nhén
bi tang huyet ap nguyén phat. Nhom dugc kiém tra gdm 42 bénh nhan
bi tang huyét 4p nguyén phat. Tat ca cac bénh nhan dugc xét nghiém:
néng d6 homocystein, acid folic, cholesterol toan phan, LDL-
cholesterol, HDL-cholesterol, triglycerid, apoAl va apoB, sau d6 dugc
udng 15mg acid folic mdi ngay trong 45 ngay. Sau khi dung 15 mg
acid folic cho bénh nhan ting huyét ap nguyén phat, nong do
homocystein da giam 24,5% (tr 10,68 umol/L xudng con 8,06
umol/L), song song véi viéc tang 8,1% ndng do HDL-cholesterol (tir
1,35 mmol/L 1én 1,46 mmol/L), ciing nhu ting ndng do Al apoprotein
va giém ndng do apoprotein B. Két qua phan tich thong ké da chi ra
m01 twong quan rd rang gilta gidm nong do homocysteine va tang
ndéng d6 HDL- cholesterol cling nhu gitra sy gia tang noéng d6 acid
folic va sy gia tang néng do apoAl & bénh nhan sau khi ubng acid
folic. Viéc giam nong d6 homocysteine thong qua viéc bd sung acid
folic c6 thé gay ra nhimg thay doi vé s6 luong trong céc thong s6 lipid
va lipoprotein, do do, c6 thé dan dén giam thiéu rui ro lién quan dén
su phat trién ctia chimg xo vira dong mach.
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KET LUAN

Chung t6i tién hanh nghién ctru 120 bénh nhan ting huyét
&p, goi 1a nhém bénh (gdm 40 nam, 80 nir) va 141 dbi twong khong
tang huyét ap, goi 1a nhom ching (gdm 47 nam, 94 ni¥), tudi trung
binh ctia nhém bénh la 67,16 + 6,44 tudi va cua nhom chung la
66,29 + 5,30 tudi, chiing tdi két luan:

1. Nong d homocystein, acid folic va vitamin B;, trong mau:

Nong do homocystein trong méau & nhém bénh 1a 18,61 +
4,45 umol/L, cao hon nhom ching la 14,87 + 3,16 umol/L
(p<0,001). Ti 1¢ tang nong d6 homocystein & nhom bénh 1a 79,2%,
cao hon gan gap 2 1an so v6i nhom chung 14 40,4% (p<0,001).

Nong d6 acid folic trung binh nhém bénh 12 8,28 + 6,46
ng/mL, khong khac biét so véi nhom ching 1a 8,29 + 4,48 ng/mL
(p>0,05).

Nong do vitamin By, trung binh nhém bénh la 527,57 +
266,00 pg/mL, khong khac biét so voi nhom ching la 527,38 +
263,05 pg/mL (p>0,05).

2. Mbi twong quan giira nong d9 homocystein mau véi mdt sb
yéu t6

Nong d6 homocystein mau co twong quan thuan mic do
trung binh vé6i huyét ap tam thu (r=0,415; p<0,001), 4p luc mach
(r=0,32; p<0,001), creatinin mau (r=0,408; p<0,001); twong quan
thuén mirc d6 yéu voi tudi (r=0,134; p<0,05), can ning (r=0,202;
p<0,001), chiéu cao (r=0,235; p<0,001), vong eo (r=0,154;
p<0,05), ti s& eo/mbng (r=0,147; p<0,05), huyét 4p tdm truong
(r=0,276; p<0,001) va ndng d¢ acid uric mau (r=0,291; p<0,001).

Néng dd homocystein méau cé tuong quan nghich miac do
yeu v6i ndng d6 cholesterol toan phan (r= -0,129; p<0, 05), muc loc
cau than udc tinh theo MDRD (r= -0,254; p<0,001), nong d¢ acid
folic (r= -0,228; p<0,001) va nong d¢ vitamin B, (r= -0,233;
p<0,001).

Nong d6 homocystein khong c6 twong quan voi chi s6 BMI,
tan s6 tim, nong do glucose, triglyerid, LDL-C va HDL-C trong
mau (p>0,05).
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3. Hi¢u qua_ diéu tri tang homocystein mau

Sau 8 tuan diéu tri, nong do6 homocystein trung binh & nhém
chimg c6 tang homocystein va nhém bénh dugce didu tri tang
homocytein giam xudng c6 y nghia thong ké (p<O0, 001), ndéng do
homocystein trung binh & nhdm bénh khong duoc diéu tri ting
homocystein khong giam c6 y nghia thng ké (p>0,05).

Ti 1¢ ting nong d6 homocystein mau ¢ nhom chimg c6 ting
homocystein mau va nhém bénh duoc diéu tri ting homocystein
giam xudng chi con twong tng 1a 12,3% va 17,0%, trong khi &
nhom bénh khdng duoc diéu tri ting homocystein van con ti 18
tang nong d6 homocystein méau kha cao (79,2%), su khac biét nay
rit co y nghia voi p<0,001.

Hi¢u sO nong d6 homocystein mau trudc va sau diéu tri
chung cho cd 3 nhom c6 tang homocystein mau la 4,42 + 3,50
umol/L. Nhung chi ¢6 nhom ching c6 tang homocystein mau va
nhom bénh duoc diéu tri tang homocystein la c6 hi¢u s6 dwong
cao, nghia la c6 giam sau diéu tri (p>0, 05), con nhém bénh khong
dugc diéu tri ting homocystein thi hidu sé dwong rét it, khong giam
sau diéu tri (p>0,05).

HAN CHE CUA LUAN AN

1. Do ngudn kinh phi c6 han nén nghién ctru nay khong tién
hanh dinh luong néng d6 vitamin Bg trude va sau diéu tri, khong
dinh luong lai né)ng d acid folic va vitamin B, sau diéu tri, vi vay
khong danh gia dugc bién doi ndng do cac vitamin trude va sau
diéu tri.

2. C& mau ctia ba phan nhém can thi¢p diéu tri ting
homocystein mau trong nghién ctru nay khong du 16n dé khao sat
cac yéu td c6 lién quan dén hiéu qua diéu tri tang homocystein.

3. Can c6 thém nhimng nghién ctru vé ndng do homocystein
mau va hiéu qua dleu tri tang homocystein v6i ¢& mau 16n hon,
khao sat cac yeu t6 lién quan nhiéu hon, thoi gian theo ddi diéu tri
dai hon, ... dé 1am rd thém nhiing han ché cta luan 4n va ciing c6
thém cho nhu’ng két luén it ra tir nghién ctru nay.
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KIEN NGHI

1. Xét nghiém dinh lwong néng d6 homocystein trong mau &
nguoi cao tudi nén dugc xem xét chi dinh trong thuc hanh lam
sang nham tam soat mot yéu td nguy co ting huyét ap, dong thoi
ciing 1a mot yéu t6 nguy co tim mach di kém, boi Vi ti 18 ting nong
d6 homocystein ¢ ngudi cao tudi 1a kha cao, dat biét 1a ngudi cao
tudi tang huyét ap.

2. Nén xem xét tién hanh diéu tri ting homocystein mau
bang phdi hop ba loai thude: acid folic, vitamin By, va vitamin Bg
cho nhitng nguoi cao tudi co ting huyét ap hoic khong ting huyét
&p c6 kém theo ting homocystein méau Vi rat c6 hiéu qua cho ca hai
nhém ddi tuong.
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1
INTRODUCTION

1. Background

The proportion of elderly people has been increasing worldwide
in general, and in Vietnam in particular. The aging process
increases the risk of disease and disability, in which, hypertension
is the most common disease. Elderly patients with hypertension
have many risk factors of cardiovascular disease, besides the
traditional risk factors such as smoking, obesity, physical
inactivity, metabolism disorders of lipid and glucose; there were
also new risk factors such as C-reactive protein, homocysteine,
fibrinogen, and lipoprotein (a).

Many studies have showed that elevated homocysteine level
was associated with cardiovascular diseases such as myocardial
infarction, stroke, hypertension, coronary artery disease and
atherosclerosis. Hyperhomocysteinemia also increased the harmful
effects of other cardiovascular risk factors such as hypertension,
smoking, metabolism disorders of lipid and lipoprotein,... causing
metabolic disorders, damage endothelial cells, vascular dysfunction
and causing hypertension. To lower levels of homocysteine, many
authors have demonstrated that simple and inexpensive drugs can
be used, such as folic acid (folate), pyridoxine hydrochloride
(vitamin Bg) and cyanocobalamin (vitamin Byy).

It is necessary to study the levels of homocysteine in
hypertensive elderly in order to investigate the correlation between
homocysteine levels and some anthropogenic, clinical, biochemical
characteristics... and evaluate the efficacy of treatment for
hyperhomocysteinemia by combination of drugs: folic acid,
vitamin Bg and vitamin By, in elderly patients with hypertension.
Therefore, we carried out the research entitled “Study on levels of
homocysteine and efficacy of treatment for hyperhomocysteinemia
in elderly patients with hypertension”.

2. Study objectives

2.1. To identify the homocysteine concentration, folic acid
concentration and vitamin B, concentration in the blood.

2.2. To identify the correlation between levels of homocysteine and
some anthropogenic, clinical and biochemical characteristics of blood.
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2.3. To evaluate the efficacy of treatment for hyperhomocysteine by
combining three drugs: folic acid, vitamin Bg and vitamin Bs,.
3. Scientific contributions and practical implications
3.1. Elderly people have many risk factors of cardiovascular
disease, and are also at risk for deficiency of vitamin Bs, Bi,, folic
acid; and hypercholesterolemia.
3.2. Many studies worldwide have demonstrated a correlation
between homocysteine levels and hypertension. Our research
would add to the existing evidence of this correlation, and
evaluated the efficacy of treatment for hyperhomocysteinemia in
hypertensive elderly.
3.3. Homocysteine test is a immunofluorescence assay that is
highly accurate, easy to perform, produces rapid results, helps to
determine the levels of homocysteine in each patient.
3.4. When elevated homocysteine levels were identified,
immediate treatment can be made with inexpensive, easy-to-buy
drugs that can reduce homocysteine levels.
4. Contributions of the dissertation
Research entitled “Study on levels of homocysteine and efficacy of
treatment for hyperhomocysteinemia in elderly patients with
hypertension” is the first study conducted in Vietnam to determine
a new cardiovascular risk factor and evaluate the efficacy of
treatment for hyperhomocysteinemia in elderly patients with
hypertension.

The dissertation consists of 121 pages including: introduction
(3 pages), literature review (36 pages), Subjects and study
methodology (20 pages), results (30 pages), discussion (29 pages),
conclusion (2 pages) and recommendation and limitation of the
study (1 page). There were 50 tables, 11 pictures, 13 charts, 7
diagrams, 144 references (34 in Vietnamese and 110 in English).
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Chapter 1
LITERATURE REVIEW

1.1. HYPERTENSION IN ELDERLY PEOPLE
1.1.1. Pathogenesis

In the elderly, endothelial dysfunction, vascular reconstruction
and fibrosis reduce arterial elasticity, resulting in increased
vascular velocity, leading to increased second peak systolic blood
pressure and increased systolic blood pressure.
1.1.1. Diagnosis

Most recommendations are consistent with the definition of
hypertension, that is when systolic blood pressure (SBP) and / or
diastolic blood pressure (DBP)>140/90mmHg, this definition
applies to adults and the elderly. .
1.1.3. Treatment

Elderly people often need at least 2 types of antihypertensive
drugs to achieve target blood pressure (BP) <140/90mmHg and it
is also difficult to achieve, moreover, older people often suffer
from a variety of diseases, thus it is important to combine
appropriate drugs for achieving target BP and treating other
medical conditions.
1.2. ELEVATED HOMOCYSTEINE LEVEL LINK TO
HYPERTENSION

Elevated levels of homocysteine can lead to hypertension
through a mechanism that related to H,S, which is considered as a
key vasomotor molecule, when homocysteine level is elevated, it
will lead to:

- Homocystein metabolizes by the pathway of sulfur,
inhibiting CSE enzyme activity, thereby reducing reduce
endogenous production of H,S in the body.

- Homocystein competing with cysteine to bind to CSE,
therefore reduces H,S production.

- Protein homocysteinylation reactions in the presence of
thiolactone and homocysteinylation led to protein damage, which
impair CSE activity, resulting in reducing H,S production.

- Homocysteine activates metalloproteinases and induces
collagen synthesis and causes imbalances of elastin/collagen ratio
which compromise vascular elastance.
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- Homocysteine inhibits cell growth led to reduce cell density
and DNA synthesis of vascular endothelial cells, reducing the
bioavailability of endothelial-derived NO.

- Homocysteine also induces eNOS and iNOS to produce NO,
Reaction of NO and tyrosine forms peroxynitrite and causes
nitrosylation of protein tyrosine residues, resulting in hypertension.

- The collagen during hyperhomocysteinemia can oxidatively
modify and deposit in the ECM. The imbalance between elastin
and collagen destroys proper elasticity of the vessel and excessive
collagen deposition causes vascular stiffness and fibrosis.

- During hyperhomocysteinemia reduced-H,S will promote
ACE activity that may lead to upregulation of angiotensin Il and
subsequently hypertension.

1.3. RESEARCH ON TREATMENT FOR
HYPERHOMOCYSTEINEMIA
1.3.1. Reseach from foreigner countries

Chambers J.C. et al (2000) studied on patients with coronary
artery disease and found that after 8 weeks of taking 5mg of folic
acid and 1 mg of vitamin By, per day, the average concentration of
homocysteine was reduced from 13.0 umol/l to 9.3umol/l.

Marcucci R et al. followed 56 patients with kidney transplants
using 5mg of folic acid, 50 mg of vitamin Bs and 400ug of vitamin
B,, every day for 6 months and found that average homocysteine
level had decreased from 20.8 pmol/l to 9.3umol/l, while the
control group did not change.

Assanelli D. et al (2004) studied the effect of folic acid and
vitamin E supplementation on homocysteine level, endothelial
function and antioxidant capacity in young people with heart
attack. The results showed that folic acid supplementation reduced
significantly plasma homocysteine level in both groups by 41%
compared to the initial value (p<0.001).

Xin Y.I. et al. (2014) conducted a meta-analysis of randomized
clinical trials to determine the effect of folic acid supplementation
on endothelial function and plasma homocysteine level in patients
with coronary artery disease. Of 377 patients, 191 patients received
folic acid and 186 patients received placebo, the authors found that
daily supplementation of 5mg of folic acid over 4 weeks
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significantly improved arterial endothelial function. and lower
plasma homocysteine level.
1.3.2. Research in Vietnam

Huynh Van Nhuan (2009) studied 89 patients with end-stage
chronic renal failure with hemodialysis and 40 people in the control
group. Findings showed that patients with chronic renal failure with
hemodialysis had a proportion of hyperhomocysteinemia of 89.89%,
the average homocysteine level in the group with chronic renal
failure was higher than the control group, in the hypertensive group
higher than the non-hypertensive group, in the group with heart
failure higher than the group without heart failure. These differences
were statistically significant (p<0.05). They also found that
hemodialysis combined with folic acid treatment 5 mg/day, vitamin
Bs 100 mg/day and intramuscular vitamin B;, 1000ug after each
dialysis reduced homocysteine level significantly compared to
before treatment, while dialysis alone did not.

Ngo Thi Hieu (2014) studied on 97 hypertensive patients
hospitalized at the Cardiology Department of Thai Nguyen Hospital
with an average age of 64.5+£10.8 years old, the lowest age was 43
years old and highest one was 97 years old. They found that the
average homocysteine level was 19.30+£13.92umol/L, this level in
men were higher than in women and increased with age.
Homocysteine level also increased with increasing blood pressure
levels (p<0.05). The proportion of hyperhomocysteinemia
(>15umol/L) was 77.3%. The author also found a strong positive
correlation between SBP (r = 0.74, p <0.01), DBP (r = 0.6, p <0.01)
and average blood pressure (r=0.82, p <0.01) with plasma
homocysteine level.

Nguyen Van Tuan (2015) studied among 120 patients with
stroke due to cerebral infarction and 136 people in the control group
They showed that the average homocysteine concentration in the
case group was 18.09+12.13umol/L, higher than the control group
which was 12.88+4.78 umol/L (p<0.001); homocysteine level in
men (19.17+£11.86umol/L) were higher than in women
(16.53+12.47umol/L) but there was no statistical significant
difference (p> 0.05).
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Chapter 2
STUDY SUBJECTS AND METHODOLOGY

2.1. STUDY SUBJECTS

Subjects of this study were men and women aged 60 or
above, divided into two groups: the group with hypertension and
the group without hypertension.

2.1.1. Inclusion criteria

- Hypertensive group (diseases group): including men and
women aged 60 or above with SBP2140mmHg and/ or DBP290
mmHg; or have been diagnosed and under treatment with
hypertension.

- Non-hypertensive group (control group): including those
who are healthy men and women aged 60 or above or have other
medical conditions without a history of hypertension, with
SBP<140mmHg and DBP<90 mmHg.

2.1.2. Exclusion criteria

We excluded those with diabetes mellitus; obesity; lipid
metabolism disorders; coronary artery disease, cerebrovascular accident
within two months; kidney failure; Goute; lupus; psoriasis;
hypothyroidism; cancer; organ transplant; using drugs that increase the
level of homocysteine such as methotrexate, cyclosporine, phenytoin,
carbamazepine, theophyline, cholestyramine, colespitol, nicotinic acid,
thiazide diuretics; using vitamins Bg, B1», folic acid.

2.2. METHODOLOGY

- Case study and correlation study.

- Sample size was calculated with at least 97 people in the
disease group and 97 people in the control group.

-All  subjects were given  physical  examination,
electrocardiogram and blood test for creatinine, fasting blood
sugar, total cholesterol, triglyceride, LDL-C and HDL-C, uric acid,
homocysteine, folic acid and vitamin By,.

- After obtaining the test results, we divided the disease and
control groups into 5 subgroups to monitor the treatment as
follows:
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The case group was divided into 3 subgroups:

+ Group 1: Subjects with no elevated homocystein, received
counseling about the treatment of hypertension, with no treatment
for hyperhomocysteinemia and no follow-up.

+ Group 2: subjects with elevated homocysteine, only
treated for hypertension, not for hyperhomocysteinemia, continued
to be monitored and re-quantified the second time of blood test for
homocysteine level after 8 weeks.

+ Group 3: Subjects with elevated homocysteine, received
treatment for hypertention and hyperhomocysteinemia with
vitamin Bg, vitamin Bi, and folic acid, continued to be monitored
and re-quantified the second time of blood test for levels of
homocysteine after 8 weeks.

The control group was divided into two subgroups:

+Group 4: subjects without elevated homocysteine, were not
followed up.

+Group 5: subjects with elevated homocysteine, treated for
hyperhomocysteinemia with vitamin Bg, vitamin B, and folic acid,
continue to be monitored and re-evaluated the second time of blood
test for homocysteine level after 8 weeks.

- Treatment for hyperhomocysteinemia:

+ Acid folic: brand name Folacid, 5mg. Dosage: 1 tablet/
day, 8 weeks duration.

+ Pirydoxin hydrochoride: brand name Vitamin Bg, 50mg.
Dosage: 2 tablets/ day, 8 weeks duration.

+ Mecobalamin: brand name Hasancob, 500ug. Dosage: 1
tablet/ day, 8 weeks duration.

- Subjects who completed 8 weeks of treatment would have a
second blood test for homocysteine concentration.
2.2.4. Data analysis:

Data were entered using Microsoft Excel 2010 , then transferred
to the format of SPSS statistical software version 20.0 for further
processing and analysis.

2.2.5. Ethics

This research was approved by the Ethical Review Board of
Hue University of Medicine and Pharmacy and Tien Giang Central
General Hospital. Study participants voluntarily agreed to join the
research.
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Chapter 3
RESULTS

3.1. LEVELS OF HOMOCYSTEIN, VITAMIN B,,, ACID FOLIC
3.1.1. Homocysteine level
Table 3.1. Homocysteine level

Case group Control group
Ind — —
e (X £SD) (X +SD) P
Homocysteine
level (Lmol/L) 18.61 +4.45 1487 +3.16 | p<0.001*

*Mann-Whitney U Test
Comment: The average homocysteine level in cases group
was 18.61+4.45umol/L, higher than the control group which was
14.8743.16umol/L (p<0.001).

Table 3.2. Proportion of hyperhomocysteinemia

Case Control
Hyperhomocysteinemia | group group OR
(HHcy) n=120 | n=141 P (95% ClI)
(%) (%)
95 57
Yes (>15pumol/L) (79.2%) | (40.4%) 5.60
p<0.001
No (<15umol/L) 25 84 (3.22 - 9.75)
=1H (20.8%) | (59.6%)

Comment: The proportion of hyperhomocysteinemia in
the case group was 79.2%, approximately 2 times higher than that
of the control group which was 40.4%, with p<0.001; OR=5.6

(95%Cl; 3.22-9.75)




3.1.2. Folic acid levels

Table 3.3. Folic acid levels

Index Case group | Control group o
(X£SD) (X £SD)
Folic acid (ng/mL) | 8.28 + 6.46 8.29 +4.48 | p>0.05*
Folic acid levels | n=120 (%) n=141 (%)
<3ng/mL 27 (22.5%) 16 (11.3%) 0<0.05
3 - 20ng/mL 83 (69.2%) | 120 (85.1%) '
> 20ng/mL 10 (8.3%) 5 (3.5%)

* Mann-Whitney U Test

Comment: The average folic acid levels in the case group
were 8.28+6.46ng/mL, similar to the control group which was
8.29+4.48ng/mL (p>0.05). The proportion of different groups of
folic acid levels between the two groups was statistically

significant (p<0.05).

3.1.3. Vitamin By, levels
Table 3.4. Vitamin By, levels

. Case group | Control group
Variables (X + SD) (X +5D) p
Vitamin By, (pg/mL) | 527.6 £ 266.0 | 527.4 +263.1 | p>0.05*
Vitamin B, levels n=120 (%) n=141 (%)
<200 pg/mL 4 (3.3%) 6 (4.3%) 0>0.05
200-900 pg/mL 106 (88.3%) 127 (90.1%) ’
>900 pg/mL 10 (8.3%) 8 (5.7%)

*Mann-Whitney U Test

Comment: The average vitamin By, levels in the case
group were 527.57+266.00pg/mL,

compared to that

of the

control

not significantly different

group which was

527.38+263.05pg/mL with p>0.05. The proportion of different
groups of vitamin Bj, levels between the case group and control
group was not significantly different (p> 0.05).
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3.2. FACTORS CORRELATED WITH HOMOCYSTEIN
LEVELS AND HYPERHOMOCYSTEINEMIA
3.2.1. Factors correlated with homocysteine level
Table 3.5. Correlation between homocysteine level and age and
anthropometric indices (n=261)

Variables r p
Age 0.134 p<0.05*
Weight (kg) 0.202 p<0.001*
Height (m) 0.235 p<0.001*
BMI 0.106 p>0.05*
Waist circumfrance (cm) 0.154 p<0.05*
Waist-Hip ratio 0.147 p<0.05*

*Spearman correlation

Comments: Homocysteine level were positively correlated
with factors such as age, weight, height, waist circumference, waist-hip
ratio (p<0.05); There was no correlation between homocysteine level
with BMI (p>0.05).

Table 3.6. Correlation between homocysteine level andheart rate,
blood pressure and pulse pressure (n=261)
Variables r p
Heart rate 0.095 | p>0.05*
SBP (before treatment) | 0.415 | p<0.001*
DBP (before treatment) | 0.276 | p<0.001*
Pulse pressure 0.320 | p<0.001*
*Spearman correlation

Comment: Homocysteine level was moderately correlated
with SBP and pulse pressure, corresponding to r=0.415 and r=0.32
(p<0001), weakly correlated with DBP with r=0.276 (p<0.001).
Homocysteine level were not correlated with heart rate (p>0.05).
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Table 3.7. Correlation between homocysteine level and biological
indices (n=261)

Variables r p
Fasting plasma glucose -0.031 p>0.05*
Uric acid 0.291 | p<0.001*
Total Cholesterol -0.129 | p<0.05*
Triglycerid -0.036 | p>0.05*
LDL-C -0.086 | p>0.05*
HDL-C -0.025 | p>0.05*
Creatinine 0.408 | p<0.001*
GFR (according to MDRD) -0.254 | p<0,001*

*Spearman correlation

Comments: Homocysteine level was moderately correlated
with creatinine concentration (r=0.408, p<0.001), weakly
correlated with uric acid levels (r=0.291, p<0.001), negatively
correlated with the total cholesterol (p<0.05), GFR estimated by
MDRD (p<0.001), not correlated with FPG, triglyeric, LDL-C and
HDL-C levels (p> 0.05).

Table 3.8. Correlation between homocysteine level and folic acid
and vitamin By, (n=261)
Variables r p
Folic acid | -0.228 | p<0.001*
Vitamin B, | -0.233 | p<0.001*
*Spearman correlation
Comments: Homocysteine level were negatively correlated
with folic acid and vitamin Bi, levels, but this correlation
was weak with r equaled to -0.228 and -0.223, respectively
(p<0.001).
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Table 3.9. Factors related to homocysteine level of study
participants (multivariate linear regression model) (n=261)
Variables B 95%CI p
DBP 0.080 | -1.610 13.494 | p<0.05
Pulse pressure 0.086 | 0.029 0.130 | p<0.05
Total Cholesterol | -1.199 | 0.050 0.123 | p<0.001
Creatinine 8.951 | -2.394 -0.004 | p<0.05
Vitamin B, -0.003 | 5.745 12.156 | p<0.001
Multivariate linear regression models explained 29.5% of
the changes in homocysteine level with r?=0.295.

Multivariate linear regression equation has the form:
Homocysteine concentration=5.942 + 0.080*Diastolic blood
pressure + 0.086*Pulse pressure — 1.199*Total cholesterol +
8.951*Creatinine — 0.003*Vitamin By,
3.2.2. Association between hyperhomocysteinemia and some
factors
Table 3.10. Association between hyperhomocysteinemia and sex,

age group

HHcy No Yes
Total p

0, 0

Variables n & n &
Sex Male 18 | 207 | 69 |79.3| 87 0<0.001

Female 91 | 523 | 83 |[47.7| 174

60_64 | 58 |523| 53 |47.7| 111
¢ 765 69 | 27 [346] 51 654 78 | p<00S
group =7, 24 | 333 | 48 | 66.7| 72

Age

Total 109 | 41.8 | 152 | 58.2 | 261

Comment: The proportion of hyperhomocysteinemia in
males was 79.3%, higher than that of females which was 47.7%
(p<0.001). The proportion of hyperhomocyteinemia increased
gradually according to the corresponding age group: 60 - 64 years
old (47.7%), 65 - 69 years old (65.4%), from 70 years or above
(66.7%), p <0.05.
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Table 3.11. Association between hyperhomocysteinemia and
heart rate, blood pressure

No Yes
HHcy
Total
Variables n % n % P
H <70 21 | 447 | 26 | 55.3 47
fgg;{;te 70-<80 | 48 [495 | 49 [505| o7 | .
minute) 80-<90 29 | 358 | 52 | 64.2 81
>90 11 | 306 | 25 | 69.4 36
Optimal 36 | 706 | 15 | 294 51
Blood Normal 37 | 61.7 | 23 | 38.3 60
presssure Highnormal | 30 | 349 | 56 | 65.1 86 p<0.001
Hypertension | 6 9.4 | 58 | 90.6 64
Isolated Yes 4 129 | 27 | 87.1 31
hy;é’ﬁttg:]'; on No 105 | 457 | 125 | 543 | 230 | P<0001
Increased Yes 36 | 275 | 95 | 725 131
pulse No 73 | 56.2 | 57 | 43.8 130 p<0.001
pressure
Total 109 | 41.8 | 152 | 58.2 261

Comment: There was no statistically significant difference
in the proportion of hyperhomocysteinemia by groups of heart rate
(p>0.05). The proportion of elevated homocysteine level gradually
increased with higher blood pressure, group with isolated systolic
hypertension was higher than the group without isolated systolic
hypertension, the group with increased pulse pressure was higher
than the group with not increased pulse pressure. These differences

were statistically significant (p<0.001).
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Table 3.12. Association between hyperhomocysteinemia and
levels of folic acid and vitamin B,

HHey No Yes | Tota
Variables n % n % I P
Folic <3 10 | 233 | 33 |76.7| 43
acid 3-20 93 | 45.8 | 110 | 54.2 | 203 | p<0.05
(ng/mL) >20 6 [400] 9 |600| 15
Vitamin <200 1 |100] 9 |90.0| 10
B 200-900 96 | 41.2 | 137 | 58.8 | 233 | p<0.05
(pg/mL) >900 12 | 66.7 | 6 |333| 18
Total 109 | 41.8 | 152 | 58.2 | 261
Comment: The proportion of hyperhomocysteinemia

increased gradually with each decreased level of folic acid and
with each level of vitamin B;, (p<0.05).

3.4. EFFICACY OF TREATMENT FOR HYPERHOMOCYSTEINEMIA
Table 3.13. Comparision of homocysteine level before and after
treatment among 3 subgroups of hyperhomocysteinemia

Case group

Control group Treatment for| Combined
Homocystein With HHcy hypertension | treatment for
level (umol/L) (Subgroup 5) only hypertension
(n=57) (Subgroup 2) | (Subgroup 3)

(n=48) (n=47)
Before 17.76 £ 2.69 20.20£3.93 | 19.97 £3.65
treatment
After 8 weeks 12.73+£2.50 19.90+£4.98 | 13.08 +2.17
of treatment
p p<0.001* p=0.076* p<0.001*

*Wilcoxon signed rank test
Comment: The homocysteine concentration after treatment in
subgroup 5 and subgroup 3 significantly decreased (p<0.001).
However, the homocysteine level of group 2 did not decrease

(p>0.05).
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Table 3.14. Differences of homocysteine level before and after

treatment

Difference of homocysteine

Subgroup level before and after p
treatment (umol/L)
Subgroup 5 5.03+£2.43 Ps_,<0.001*
Subgroup 2 0.3+4.37 Ps_3<0.001*
Subgroup 3 6.89 + 2.93 p2-3<0.001*
Total 4.42 +3.50

*Mann-Whitney U Test

Comment: The difference in homocysteine concentration before

and after treatment in subgroup 5 and group 3 had positive difference

(decreased after treatment) with p<0.001, but the difference in

homocysteine concentration of subgroup 2 was not positive and no

statistical significance (p>0.05). When comparing the difference in
pairs, these differences were statistically significant with p <0.001.

Table 3.15. Comparision the proportion of
hyperhomocysteinemia after treatment among three subgroups

with hyperhomocysteinemia
Control Case group
group
HHcy after (Have L;e;et;?s:;ig?]r Treatment
treatment treatment only for HHcy
for HHcy)
n % n % n %
No 50 | 87.7 | 10 | 20.8 39 83.0 p
Yes 7 123 | 38 | 79.2 8 17.0 | <0.001
Total 57 | 100.0 | 48 | 100.0 | 47 | 100.0

Comment: After 8 weeks of treatment, the proportion of
increased homocysteine level in the control and case groups with
treatment for hyperhomocysteinemia decreased to 12.3% and
17.0%, respectively, while in the case group with no treatment for
hyperhomocysteinemia, this proportion was still high (79.2%), this
difference is statistically significant (p<0.001).
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Chapter 4
DISCUSSION

4.1. LEVELS OF HOMOCYSTEIN, VITAMIN By,, ACID FOLIC
4.1.1. Homocystein levels

According to Table 3.1, the average homocysteine
concentration in the case group was 18.61+4.45umol/L, higher
than the control group which was 14.87+3.16umol/L, this
difference was statistical significance with p<0.001.

We chose a threshold to identify the case with
hyperhomocysteinemia when homocysteine level were >15umol/L.
Table 3.2 showed that the proportion of hyperhomocysteinemia in the
case group was 79.2%, nearly two times higher than the control group
(40.4%), this difference was statistically significant with p<0.001.

From the results in the table above, we also determined the
OR=5.6 (95%Cl; 3.22-9.75). Thus, it can be concluded that people
with high levels of homocysteine were 5.6 times more likely to
have hypertension than people with normal levels of homocysteine.

Findings from the study of Ngo Thi Hieu (2014) among 97
hypertensive patients in Thai Nguyen Hospital showed that the
average homocysteine level of hypertensive patients was
19.30+13.92umol/L, the  proportion of patients  with
hyperhomocysteinemia (>15umol/L) was 77.3%, which was
equivalent to our findings.

4.1.2. Folic acid levels

Table 3.3 showed that the average folic acid concentration
of the case group was 8.28+6.46ng/mL, with no significant
difference compared to the control group (8.29+4.48ng/mL)
(p>0.05). However, when grouping by folic acid level, the
porportions of subgroups between the case group and control group
were statistically significant (p<0.05). In particular, it is worth
noting that low folic acid levels (<3ng/mL) account for a high
proportion of 22.5% in the case group, while in the control group,
it was 11.3%. This might also affect the difference in homocysteine
level between the case group and the control group.

According to Nguyen Van Tuan (2017), the average folic acid
concentration in the blood in stroke patients was 8.74+4.95ng/mL,
much lower than the control group (13.024+6.18ng/mL), p<0.001.
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4.1.3. Vitamin By, levels

Table 3.4 showed that the average vitamin By
concentration of the case group was 527.57+266,0pg/mL, which
was not significantly different compared to the control group
(527.38+263.05pg/mL) (p>0.05). In addition, the proportion of
different levels of vitamin By, in blood between the case group and
control group did not differ significantly (p>0.05). The proportion
of those with normal level of vitamin B, (200-900pg/mL) in case
group and control group were 88.3% and 90.1%, respectively. The
proportion of patients with low level of vitamin B, (<200pg/mL)
were equally low in the case group and control group, which were
3.3% and 4.3%, respectively.

According to the study of Nguyen Van Tuan et al. (2017),
vitamin By, concentration was not significant different between
case group (542.72+357.75pg/mL) and control  group
(587,98+297.39pg/mL) (p>0.05). The proportion of decreased
vitamin B;, concentration (<200 pg/mL) in case group was 5.1%
and in control group was 0.0%, the proportion of normal level of
vitamin By, in the case group was 66.9%, lower than in the control
group which was 83.8% (p<0.01). These findings were similar to
our research.

4.2. FACTORS CORRELATED WITH HOMOCYSTEIN
LEVELS AND HYPERHOMOCYSTEINEMIA
4.2.1. Correlation between homocysteine level and other factors

Table 3.5 showed that factors such as age, weight, height,
waist circumference, waist-hip ratio were positively correlated with
homocysteine level with p<0.05. The correlation coefficient r of
the corresponding factors was: r (age) = 0.134, r (weight) = 0.202,
r (height) = 0.235, r (waist circumference) = 0,154, r (waist-hip
ratio) = 0.147; particularly, BMI has no correlation with
homocytein level (p>0.05).

When investigating the correlation between homocysteine
level and clinical indicators (Table 3.6), we found that the average
homocysteine concentration in blood was positively correlated
with SBP, DBP and pulse pressure (p<0001). Accordingly,
homocysteine level were moderately correlated with SBP with
r=0.415 and pulse pressure with r = 0.32; positive weak correlation
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with DBP with r = 0.276. Homocysteine level were not correlated
with heart rate (p>0.05).

According to the results in Table 3.7, homocysteine level
were positively moderately correlated with creatinine levels
(r=0.408, p<0.001), positively weak correlated with uric acid levels
(r = 0.291, p<0.001), negatively weak correlated with total
cholesterol concentration (r=-0.129, p<0.05) and glomerular
filtration rate estimated by MDRD (r=-0.254, p<0.001).
Homocysteine level were not correlated with glucose, triglyerid,
LDL-C and HDL-C concentrations (p>0.05).

Table 3.8 also showed a negative correlation between
homocysteine level and folic acid and vitamin B, levels, but this
correlation was weak with r were -0,228 and -0,223, respectively,
(p<0.001).

Multivariate linear regression models explained 29.5% of
homocystein changes with r? = 0.295.

Multivariate linear regression equation has the form:

Homocysteine concentration = 5.942 + 0.080*DBP +
0.086*Pulse pressure — 1.199*Total cholesterol + 8.951*Creatinine
—0.003*Vitamin Bys.

4.2.2. Association between hyperhomocysteinemia and some
factors

Table 3.10 showed that the  proportion  of
hyperhomocysteinemia in both case group and control group was
58.2%. The proportion of hyperhomocysteinemia in men was
79.3%, much higher than that of female (47.7%) (p<0.001). The
proportion of hyperhomocysteinemia also increased with each age
group: 60 - 64 years old (47.7%), 65 - 69 years old (65.4%), and 70
years old or above (66.7%), respectively (p<0.05).

According to the results in Table 3.11, the proportion of
hyperhomocysteinemia in normal blood pressure group (38.3%),
high normal level (65.1%) and hypertension (90.6%) were much
higher than that of the optimal blood pressure group (29.4%) with
p<0.001; in the group with isolated systolic hypertension (87.1%)
was significantly higher than in the group without isolated systolic
hypertension (54.3%) with p <0.001; in the group with increased
pulse pressure (72.5%) was also significantly higher than in the
group without increased pulse pressure (43.8%) (p<0.001).
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Investigation of the correlation between hyperhomocysteinemia
and subgroups of different levels of folic acid and vitamin By,
table 3.12 showed that the proportion of hyperhomocysteinemia
also gradually increased with each level of folic acid and vitamin
B1, was lower, in particular, for folic acid: the proportion of low
(<3ng/mL), average (3-20ng/mL), and high level group
(>20ng/mL) were 76.7%, 54.2% and 60.0%, respectively; for
vitamin Bi,, the proportion of low (<200pg/mL), average (200-
900pg/mL), and high level group (>900pg/mL) were 90.0%, 58.8%
and 33.3 %, respectively. These differences were statistically
significant (p<0.05).

Ngo Thi Hieu (2014) found a strong positive correlation
between plasma homocysteine level and blood pressure indicators:
SBP (r = 0.74, p<0.01), DBP (r = 0.6, p<0.01) and mean BP
(r=0.82, p<0.01). Plasma homocysteine level were also positively
correlated with urea levels (r = 0.58, p <0.05), creatinine (r = 0.78,
p<0.01), cholesterol (r = 0, 71, p<0.01), triglyceride (r = 0.15,
p>0.05), LDL-C (r = 0.5, p<0.05) and blood glucose (r = 0.74,
p<0.01). Plasma homocysteine concentration was negatively
correlated with HDL-C concentration (r = 0.38, p<0.05). Among
97 patients in Ngo Thi Hieu's study, there were 32 patients with
dyslipidemia, 65 patients had lipid indexes within normal limits, in
hypertensive patients with dyslipidemia, plasma homocysteine
level were higher than those without disorder This difference was
statistically significant (p<0.01). Patients with high blood sugar
levels also had significantly higher plasma homocysteine level than
those with normal level (p<0.01).

In the study of Ahmad Mirdamadi et al. (2010), the author
found a correlation between homocysteine level and arterial blood
pressure in hypertensive patients.

Kim S.T. et al. studied 179 elderly hypertensive patients
regarding the association between plasma homocysteine level and
isolated systolic hypertension. Findings showed that homocysteine
level was one of the main causes of isolated systolic hypertension
in some elderly people.

Van Guelpen B. et al. (2005) conducted a cohort study on
stroke patients in Switzerland regarding the levels of folic acid,
vitamin Bi,. The author found that folic acid concentration had a
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moderate inverse correlation with homocysteine level (r=-0.42,
p<0.001); vitamin By, concentration had a weak inverse correlation
with homocysteine concentration (r=-0.217, p<0.001).

Khan U. et al. (2008) reported that homocysteine level had a
weak inverse correlation with vitamin By, (r = -0.311, p<0.001)
and with folic acid (r = -0.158, p<0.001). Lim H.S. et al. (2002)
studied 195 adults, aged 23-72, of which 99 men and 96 women,
found a weak correlation between homocysteine level and folic
acid levels (r = -0.3372, p<0.001); negative correlation between
homocysteine and vitamin B, (r =-0.225, p<0.01).

Fakhrzadeh H. et al (2006) studied the concentration of
homocysteine, folic acid and plasma By, in healthy adults in Iran,
which was part of a cardiovascular risk study in the Iranian
community. The total number of participants was 1,214, 35.3%
were male and 64.7% were female, aged 25 - 64 years. The author
found a weak inverse correlation between the concentration of
homocysteine and folic acid (r = -0.27, p<0.001) and with vitamin
B, (r =-0.19, p<0.001).

Henry O.R. et al. (2012) studied the correlation between
homocysteine level with vitamin By, and folic acid in Jackson
cardiovascular study, involving 5,129 African Americans, aged 21-
94, the average age was 55+13 years, the proportion of male was
37% and of female was 63%. They found that every increased 10
years of age, homocysteine concentration increased 0.8umol/L
(p<0.001); for every 10 units increase of folate, homocysteine
concentration decreased by 2.2umol/L (p<0.001) and every 100
units of vitamin By, concentration increased, homocystein level
would reduce by 0.2umol/L (p<0.001).

In summary, homocysteine level was positively correlated
with age, weight, height, waist circumference, waist-hip ratio,
SBP, DBP, pulse pressure, creatinine concentration, and uric acid
level (p<0.05); inversely correlated with total cholesterol,
glomerular filtration rate estimated by MDRD, folic acid and
vitamin Bj, concentration (p<0.05); there was no correlation with
BMI, heart rate, levels of glucose, triglyerid, LDL-C and HDL-C
(p>0.05).
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4.3. EFFICACY OF TREATMENT FOR HYPERHOMOCYSTEINEMIA
The average homocysteine concentration in the blood after
treatment in subgroup 5 and subgroup 3 decreased significantly from
17.76+2.69 pumol/L to 12.73+£2.50 umol/L; from 19, 97+3.65umol/L
to 13.08+2.17umol/L, respectively (p<0.001). In group 2, the
homocysteine  level before (20.20£3.93umol/L) and  after
(19.90+4.98umol/L) were not significantly different (p>0, 05).

We found that the difference in average levels of homocysteine
before and after treatment for all 3 subgroups was 4.42+3.50umol/L.
Table 3.14 showed that only subgroups 5 and 3 had significant
positive  difference, which  were  5.03+2.43umol/L  and
6.89+2.93umol/L, respectively (p<0.01), while subgroup 2 only
decreased 0.3+0.17umol/L but it was not significant (p>0.05),
comparing each pair showed that these differences are also statistical
significant difference with p<0.001.

According to Table 3.15, after 8 weeks of treatment, the
proportion of hyperhomocysteinemia in subgroups 5 and 3 decreased
to 12.3% and 17.0%, respectively, while sub-group 2 still had bah
high proportion of hyperhomocysteinemia (79.2%), this difference
was also statistically significant with p<0.001.

Research by Chambers JC. et al (2000) among patients with
coronary artery disease, after 8 weeks of taking 5mg of folic acid and
Img of vitamin B;, per day, the average concentration of
homocysteine was reduced from 13.0pmol/1 to 9.3umol/l.

Marcucci R. et al. (2003) monitored 56 patients with kidney
transplants using 5mg of folic acid, 50 mg of vitamin Bg and 400ug of
vitamin B, every day. After 6 months, they found that average
homocysteine level decreased from 20.8umol/l to 9.3umol/l, while the
control group was unchanged.

Yi et al. (2014) conducted a meta-analysis of randomized
clinical trials to assess the effect of folic acid supplementation on
endothelial function and plasma homocysteine level in patients with
coronary artery disease. Among 377 patients in this study, there were
191 patients receiving folic acid and 186 patients taking placebo. This
study showed that daily supplementation of 5mg of folic acid over 4
weeks significantly improved arterial endothelial function and
decreased plasma homocysteine level.
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Baszczuk A. et al. (2017) conducted a study evaluating the
effects of folic acid supplementation on homocysteine, total
cholesterol (TC), HDL- and LDL-cholesterol, triglyceride (TG), and
apoprotein Al ( apoAl) and apoprotein B (apoAl)) in 42 patients with
essential hypertension. All patients were tested homocysteine, folic
acid, total cholesterol, LDL-cholesterol, HDL-cholesterol,
triglyceride, apoAl and apoB, then received 15mg of folic acid daily
for 45 days. After taking 15mg of folic acid in patients with essential
hypertension, homocysteine level were reduced by 24.5% (from
10.68umol/L to 8.06umol/L), in parallel with an increase of 8.1%
HDL-C (from 1.35mmol/L to 1.46mmol/L), as well as increasing
apoprotein Al levels and reducing apoprotein B concentration.
Findings reported an apparent correlation between lowering levels of
homocysteine and increasing HDL-C levels, as well as between an
increase in folic acid levels and an increase in apoAl levels in patients
after taking folic acid. Reducing homocysteine level by taking folic
acid supplementation could cause quantitative changes in lipid and
lipoprotein parameters, which could lead to a reduction in risk
associated with developing atherosclerosis.
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CONCLUSION

We studied 120 hypertensive patients, called case group
(including 40 male, 80 female) and 141 subjects without
hypertension, called control group (including 47 men, 94 women),
the average age of the case group was 67.16+6.44 years and the
control group was 66.29+5.30 years. Our study showed that:

1. Levels of homocysteine, folic acid and vitamin Bi,:

The concentration of homocysteine in the blood in the case
group was 18.61+4.45umol/L, higher than the control group which
was  14.87+3.16pmol/L  (p<0.001). The proportion of
hyperhomocysteinemia in the case group was 79.2%, nearly two
times higher than the control group which was 40.4% (p<0.001).

The average folic acid level of the case group was
8.28+6.46ng/mL, not significantly different compared to that of
control group which was 8.29+4.48ng/mL (p>0.05).

The average vitamin By, concentration of the case group was
527.57+£266.00pg/mL, not significantly different compared to the
control group which was 527.38+263.05pg/mL (p>0.05).

2. Factors correlated with homocystein levels and
hyperhomocysteinemia

Homocysteine level were moderate positive correlated
with SBP (r = 0.415; p<0.001), pulse pressure (r = 0.32;
p<0.001), creatinine (r = 0.408; p<0.001); weak positive
correlation with age (r = 0.134; p<0.05), weight (r = 0.202;
p<0.001), height (r = 0.235; p<0.001), waist circumference
(r=0.154 ; p<0.05), waist-hip ratio (r = 0.147; p<0.05), DBP
(r=0.276; p<0.001) and uric acid levels (r= 0.291; p<0.001).

Homocysteine level was moderate negative correlated
with total cholesterol concentration (r= -0,129; p<0.05),
glomerular filtration rate estimated by MDRD (r = -0,254;
p<0.001), folic acid concentration (r = -0.228; p<0.001) and
vitamin By, concentration (r = -0.233; p<0.001).

Homocysteine level was not correlated with BMI, heart
rate, concentration of glucose, triglyerid, LDL-C and HDL-C
(p>0.05).
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3. Efficacy of treatment for hyperhomocysteinemia

After 8 weeks of treatment, the average homocysteine level
in the control group with hyperhomocysteinemia and the case
group treated for hyperhomocysteinemia decreased significantly
(p<0.001), the average homocysteine level in the case group with
untreated for hyperhomocysteinemia was not significantly different
(p>0.05).

The proportion of hyperhomocysteinemia in control group
with hyperhomocysteinemia and treated case group decreased to
12.3% and 17.0%, respectively, while still high in untreated case
group (79.2%). This difference was significant with p<0.001.

The difference in homocysteine level before and after
treatment for all three groups with hyperhomocysteinemia was
4.42+3.50umol/L.  But only the control group with
hyperhomocysteinemia and case group with treatment for
hyperhomocysteinemia had a high positive difference, meaning
that it had decreased after treatment (p<0.05), and the group of
case group with untreated for hyperhomocysteinemia was less
positive difference, not decreased after treatment (p>0.05).

LIMITATION OF THE DISSERTATION

1. Due to limited finance, this study neither quantify vitamin
Bs levels before and after treatment, nor re-quantify the levels of
folic acid and vitamin B, after treatment which lead to not be able
to evaluate the change of vitamin levels before and after treatment.

2. In this study, the items of the three treatmented for
hyperhomocysteinemia groups were not large enough to examine
potential related factors of the efficacy of treatment for
hyperhomocysteinemia.

3. Futher studies on homocysteine level and the efficacy of
treatment for hyperhomocysteine ars needed, with a larger sample
size, more relevant related factors, longer duration of follow-up
treatment to clarify the limitations of this dissertation and also
reinforce the conclusions drawn from this study.
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RECOMMENDATION

1. Homocysteine test in elderly people should be considered
for clinical practice for screening for the risk of hypertension as
well as cardiovascular disease, because the prevalence of
hyperhomocysteinemia in the elderly is quite high, especially the
elderly with hypertension.

2. Consideration should be given to the treatment of
hyperhomocysteinemia with a combination of three drugs: folic acid,
vitamin By, and vitamin Bg for elderly people with hypertension or no
hypertension accompanied by hyperhomocysteinemia, as it is very
effective for these both target groups.
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