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PAT VAN PE

1. Tinh cép thiét cia dé tai

Ngay nay, bénh than man dugc xem la mdt van dé cua strc khoe
cong dong. SO lwong ngudi mic bénh than man ngdy cang gia ting
trén pham vi toan cau. Tinh trang ndy dit ra nhiéu van dé cho chim
soc y té cling nhu tidu ton nhidu ngudn lyc ciia mdi qudc gia. Bén
canh d6, bénh nhan bénh thin man cOn ¢6 nguy co cao bi bénh tim
mach do c6 sy tac dong qua lai gifra bénh thdn man va bénh tim mach
vao co ché sinh bénh hoc 13n nhau dan dén vong luan quan ctia mdi
bénh va tir vong sém.

O bénh than man thuong c6 su gia tang né)ng dd cua asymmetric
dimethylarginine. Pay 1a chat c6 hoat dong sinh hoc thong qua viéc {rc
ché va diéu hoa tong hop nitric oxide. Nitric oxide c6 mot vai tro quan
trong trong hoat dong cua cac té bao ndi mac mach mau. Vi vay,
asymmetric dimethylarginine duoc xem 1a chat trung gian hoat hoa cho
su r6i loan chirc ning ndi mac. Nong do asymmetric dimethylarginine
tang dan dén gia ting nguy co va tir vong do bénh tim mach & quan thé
noi chung ciing nhu ¢ bénh than man giai doan cudi. Do do, ting
asymmetric dimethylarginine 1a mot yéu t6 nguy co tim mach quan trong
cua bénh than man.

O Viét Nam cho dén nay chua c6 nghién ciru nao vé vai tro ciia
asymmetric dimethylarginine & bénh than man. Vi vay, chiing t6i thuc
hién d& tai “Nghién ciu nong do asymmetric dimethylarginine huyét
twong va lién quan véi mét sé yéu té nguy co tim mach ¢ bénh nhdn
bénh than man”.

2. Muc tiéu nghién ctru

Muc tiéu 1: Xac dinh n(‘Sng do va ty 1€ tang néng do cua
asymmetric dimethylarginine huyét twong & cac bénh nhan bénh than
man chua diéu tri thay thé than.



Muc tiéu 2: Khao sat mdi lién quan va twong quan gitta ndng do
asymmetric dimethylarginine huyét trong véi cac yéu to tudi, gioi, chi
s6 khdi co thé, huyét ap, ndong do cholesterol huyét thanh, nong do
protein phan tmg C d6 nhay cao huyét thanh, ndng d6 hemoglobin
mau, hematocrit, néng d0 creatinine va ure huyét thanh, mtrc loc cau
than ¢ cac giai doan khac nhau cua bénh thin man chua diéu tri thay
thé than.

3. Y nghia khoa hoc va thye tién ciia ludn an

Y nghia khoa hoc: Biét dugc su khac biét vé nong do chit nay & cac
giai doan tién trién ctia bénh va mdi lién quan giita asymmetric
dimethylarginine huyét twong véi mot s yéu té nguy co tim mach. Tur
d0, chung ta biét dugc vai tro cia asymmetric dimethylarginine dbi voi su
hinh thanh, tién trién cta bénh than man cling nhu sy phat trién cua bénh
tim mach & cac bénh nhan nay.

Y nghia thyc tién: Duwa trén ndng dO cua asymmetric
dimethylarginine huyét twong va mdi lién hé cta ndng d6 chat nay voi
cac yéu td nguy co tim mach gip ta tién luong sy tién trién ciia bénh
than, du bao sy xuét hién cta bénh tim mach; tr d6 xay dung phac dd
diéu tri som, ngin chin va thay dbi qua trinh tién trién cua bénh than.
Céc nha 1am sang c6 thé sir dung nhu mot chi sb theo ddi hidu qua cua cac
phéc d6 diéu tri 1am chim qua trinh suy giam chirc ning than va han ché s
xuét hién cta bénh tim mach trén cac bénh nhan nay.

4. Pong gbp ciia @8 tai

Pay la ludn 4n diu tién nghién ctu ndng d6 asymmetric
dimethylarginine huyét tuong & bénh than man tai Viét Nam.

Nong d6 asymmetric dimethylarginine huyét twong ting cao c6 y
nghia théng ké trong nhém bénh than man & cic giai doan sau phan
anh su rdi loan chirc ning ndi mac ning né ciing nhu nguy co tim

mach gia ting & cac dbi tugng nay.



Chuong 1
TONG QUAN TAI LIEU

1.1. TONG QUAN VE BENH THAN MAN
1.1.1. Dinh nghia bénh thdn man

Bénh than man 1 tinh trang ton thuong than v& mit ciu tric hodc chirc
nang, biéu hién boi su hién dién ciia albumin niéu, hodc cac bat thuong vé
hinh anh hoc hoéc suy giam chirc nang than dugc xac dinh thong qua muc
loc cu than (MLCT) <60 ml/phit/ 1,73 m? ton tai trén 3 thang.
1.1.2. Phédn chia giai dogn bénh thin man

Theo huéng dan cia NKF 2012 thi bénh than man c6 thé duogc
chia lam 5 giai doan dua trén mic loc cAu than.
1.1.6. Chéin dodn bénh thin man

Chén doan xéc dinh bénh than man dya vao tiéu chuin ciia NKF 2012
(NKF/KDIGO-2012). Can c6 2 yéu td: bénh nhan c6 ton thuong than va
tinh chat man tinh cta t6n thuong than kéo dai trén 3 thang.
1.2. CAC YEU TONGUY CO TIM MACH O BENH THAN MAN

Hién nay, bénh than man dugc xem la mot YTNCTM. O bénh than
man c6 day du cac YTNCTM truyén théng. Ngoai ra con cé thém
cac YTNCTM khéng truyén thong khac nhu ting ADMA.
1.3. TONG QUAN VE ASYMMETRIC DIMETHYLARGININE
1.3.2. Céu triic va sw tong hop ciia ADMA

ADMA la mdt axit amino ty nhién c6 cong thic la NONC-
dimethylarginine, trong lugng phan tir khoang 202 dalton. ADMA
duoc hinh thanh nho ly gidi cac chudi protein co chira arginine di
dugc gin thém 2 nhom methyl vao nguyén tir N mot cach khong dbi
xtng. Su methyl hoa arginine nay dugc thuc hién nho protein arginine

N-methyltransferases. Cac té bao noéi mac mach mau duge cho 13 noi



cha yéu dé thuc hién viéc nay. Hién tai vin chua phat hién dugc mot
co ché nao dé tong hop ADMA tir viéc methyl hoa arginine ty do.
1.3.3. Chuyén héa ciia ADMA

ADMA bi phan hity bang enzyme DDAH ; hoic duoc van chuyén
ra ngoai huyét twong. Sy dao thai ADMA tir huyét twong xay ra ¢ than
qua nudc tiéu hodc dugc hap thu vao t& bao khac. Hon 80% ADMA
dugc DDAH chuyén héa thanh citruline va dimethylamine hoic
monomethylamine.

Trong trudng hop bénh than man thi su gia ting nong 46 ADMA
cha yéu do hoat dong DDAH bi giam.

1.3.4. Tac dung sinh hoc cia ADMA

Téc dung sinh hoc cia ADMA trong co thé dugc thuc hién
thong qua trc ché enzyme tong hop NO (NO synthases- NOS). NO
¢6 tac dung chong xo vita mach mau, bao vé tim mach. Khi ndng do
chat nay giam s& gdy tang nguy co bénh tim mach.

1.3.5. Cdc phwong phdp do nong dp ADMA

Nong d6 ADMA ¢6 thé duoc do bang nhiéu phuong phap nhung
xét nghiém hép thu mién dich gin enzyme (enzyme-linked
immunosorbent assay- ELISA) lai duoc ding phd bién hon.

1.4. VAI TRO CUA ADMA TRONG BENH THAN MAN
1.4.1. Vai tré ciia ADMA doi véi cdc roi loan ngi mac

Céc rdi loan ndi mac dugc gy ra do ting ndong d6 ADMA huyét
tuong thong qua hau qué cua su giam ndng do NO.

NO c¢6 tac dung e ché sy oxy hoa cua cac lipoprotein huyét tuong,
lam giam sy két dinh cua cac té bao don nhan vao 16p ndi mo, trc ché
su tang sinh té bao co tron mach mau va ngan chin hoat dong cua tiéu
cau. NO gy dan mach thong qua viéc tong hop cGMP nén khi nong

dd NO giam s& gay tang nguy co co mach.



1.4.2. Hogt dong ciia ADMA 6 thdn

ADMA giy co mach than va lam giam dong huyét tuong & mach
than trong ltc 4p luc & mao mach cau than tang 1én. Didu nay lam thay
ddi céu trac va chirc nang mach méu thén, lam léng dong chit béo trén
thanh mach. ADMA con thuc day su 130 héa cua té bao.

ADMA con gay ton thuong ndi mac do né i ché hoat dong cua cac
té bao gbc ndi mac (endothelial progenitor cell- EPC), lam anh hudng
t6i hiéu qua cia té bao gde ndi mac. ADMA co thé giy nén xo hoa than
bang su gia ting tong hop collagen va TGF-B1.

1.4.3. Vai tro ciia ADMA trong bénh thin man va méi lién quan véi
cdc yéu t6 nguy co tim mach

ADMA 1 chi diém ctia bénh than. ADMA du béo sur tién trién va mire
d06 nang cta bénh than man. ADMA 1a mét YTNCTM.

Chuwong 2
POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU
2.1.1. Dia diém va thoi gian nghién ciru

Nghién ciru ctia chung t6i dwoc tién hanh tir thang 4/2012- 4/2016
tai Bénh vién Trung Uong Hué.
2.1.2. Qudn thé nghién ciru
2.1.2.1. Phwong phdp chon madu

C& mau: theo cong thirc tinh ¢& mau udc luong mot ty 1¢.
2.1.2.2. Déi tiwong nghién ciru

Tong cong c6 240 ngudi duoc chia lam 2 nhom:

- Nhom bénh nhin bénh thin man: gdm 176 nguoi bi bénh viém cau
than man va bénh than-bé than man do soi, chua diéu tri thay thé than dugc
kham, diéu tri noi tri va ngoai tra. Cac bénh nhan dugc chia thanh 5 phan
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nhdm theo 5 giai doan bénh than man: giai doan 1: 32 bénh nhan; giai doan
2: 37 bénh nhén; giai doan 3: 30 bénh nhén; giai doan 4: 33 bénh nhén; giai
doan 5: 44 bénh nhan.

- Nhom chirng: 64 ngudi khoe manh (30 nam va 34 nir).
2.1.2.8. Chén dodn giai dogn bénh thdn man

*Chén doan giai doan bénh than man dya vao MLCT udc tinh.
MLCT duogc dya vao cong thuc CKD-EPI 2009.

* Chan doéan giai doan bénh than man theo Hoi than hoc Hoa Ky
2012 (NKF/KDIGO-2012).
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phwong phdp nghién ciwu

Phuong phap mé ta cit ngang c6 dbi chimg.
2.2.2. Phuwong ti¢n nghién ciru

Méay Cobas 6000 duoc dung dé xét nghiém cac chi sé sinh hoa.
May xét nghiém sinh héa mién dich EVOLIS ™ TWIN PLUS dugc
dung dé dinh lugng ADMA huyét trong
2.2.5. Cdc bién sé lim sing

Céc chi s6 nhan tric (Chiéu cao, can ning, BMI) va huyét ap
2.2.6. Cdc bién s6 cdn lim sing

- Céc chi sb huyét hoc: Hong cdu, bach cau, hemoglobin (Hb) va
hematocrit (Hct).

- Céc chi sb sinh hoa mau: ure, creatinine, glucose, hs-CRP, C-TP,
LDL-C, HDL-C, TG.

- ADMA huyét tuong
2.2.6.1. Quy dinh thoi gian ldy mdu

LAy mau truéc 9 gior sang, bénh nhan chura dn sang, sau 8 gior nhin doi.
2.2.6.11. Ky thudt dinh heong ADMA huyét twong
* Noi tién hanh

Thuec hién tai khoa Hoéa sinh



Thubc thir dugc cung cap boi hing Immundiagnostik AG (ADMA

ELISA Kit), btec.
*Cdch ldy bénh pham va bdo quan:

- Tién hanh lay 2 ml mau tinh mach lic d6i sau d6 quay ly tim tach lay
phan huyét trong va bao quan & -20°C cho t6i khi tién hanh dinh luong.
* Nguyén ly cua thir nghiém

Thur nghiém nay dua trén nguyén ly thir nghiém ELISA.
- MAu huyét tuong di xir 1y ciing v6i khang huyét thanh ADMA da dong
duoc U trong cac giéng ctia dia dugc vi chudn hoa (cac dia nay da dugc phu
bang din xuidt ADMA danh ddu). ADMA trong mau huyét tuong canh
tranh v6i ADMA déanh déu trén thanh giéng dé gan voi cac khang thé da
dong va thé chd cac ADMA danh déu da gin voi khang thé. Nong do cac
khang thé gin vao ADMA dénh d4u ti 1& nghich v6i nong 46 ADMA trong
mau huyét tuong.
- Sir dung méy quang ké dé do mirc hap thy anh sang & budc song 450
nm. Nong d6 ADMA duoc xac dinh truc tiép tir dudng biéu dién dya
theo d6 hap thu quang hoc va céc gia tri ndng d6 ADMA da chudn hoa.
*Ngudng tang nong do ADMA huyét twong:

Goi la tang khi ndng do ADMA huyét twong > X + 2SD

Chwong 3
KET QUA NGHIEN CUU

3.1. PAC PIEM CUA POI TUQNG NGHIEN CUU

Qua nghién ctru tién hanh trén 240 ngudi duge chia thanh 2 nhom,
nhom chirng va nhém bénh nhan bénh than man do séi than tiét niéu hodc
do viém cau than man, ching t6i thu duoc két qua nhu sau:
3.1.1. Pic diém chung cia ddi tweng nghién ciru

Su khéc biét vé tudi trung binh giita hai nhom va tudi trung binh giita
hai gi¢i khéng c6 ¥ nghia thong ké. Su khac biét vé i 1¢ gidi trong mdi
nhém ciing khéng co ¥ nghia théng ké.



3.1.2. Pic diém nhén tric cia dbi twong nghién ctru
3.1.2.1. Pdc diém nhan trac cia nhém chirng va nhom bénh

Su khéc nhau giita nhém bénh va nhém chimg khong c6 ¥ nghia thong
ké vé ty 16 BMI theo timg khoang gia tri nguy co tim mach.

Nhom bénh than man giai doan 5 c¢6 trung binh BMI thép hon c6 y
nghia thong k& so v6i nhom chimg (p<0,001).
3.2. NONG PQ ADMA HUYET TUONG
3.2.1. Nong do ADMA huyét twong ciia d6i twong nghién ciru
Bing 3.1. Nong dé ADMA huyét tirong & doi tirong nghién citu

G om nghiEN S Iy bgnh|Nhom chiing
1S0 p
n 176 64
X +SD 0,73+0,24 | 0,47+0,13 | <0,001
ADMA = . (222, It ’
Gi4 tri lén nhat 1,71 0,76

- Ngudng X+2SD ciia nhém chimg 1a ngudng ting ADMA.

- Ngudng ting AMDA = 0,47+2x0,13 = 0,73 (umol/L).

- Ty 1& nhom bénh c6 ndng @6 ADMA 1én hon mirc trung vi (>0,70
pumol/L) la 50%.
3.2.2. Ting nong @) ADMA huyét twong ¢ dbi tweng nghién ciru
Bing 3.23. Ty Ié tang nong dg ADMA huyét twong ¢ doi twong

nghién cuu
hom nghién Nhom bénh | Nhém ching N
clru (n=176) (n=64) p
Tang ADMA n % n %
Co 80 45,5 1 1,6
Khoéng 96 54,5 63 98,4 | <0001
OR 52,5 ’
(Khodng tin ciy 95% (7,12- 387,02)

Nhan xét: Ty Ié ting nong ¢ ADMA huyét twong & nhém bénh
cao hon ¢6 ¥ nghia thong ké so véi nhém ching (p<0,001).



3.2.3. Nong d0 ADMA huyét twong theo cac diém cit mirc loc cau thin
Bing 3.3. Néng do ADMA cua nhém bénh ¢c6 MLCT<30/ml/ph/1,73 m?,
MLCT=30/mljph/1,73 m?, MLCT>60/ml/ph/1,73m? MLCT<60/ml/ph/1,73

m?va MLCT<90/ml/ph/1,73 m?

Chi s6 ADMA
3 I ! n (Hmol/L)
Nhom nghién cur % = SD 0
Nhoém chirng 64 | 0,47+0,13 0,50,05
Nhom benh | MELCT290 mUph/1,73 m?| 32 | 0,52+0,13 p<0 001
" | MLCT<90ml/ph/1,73m’ | 144 | 0,78+0,23"
Nhém chirng 64 | 0,47+0,13
Nhém bénn “MLET 260 miiph/1,73 m?| 69 | 0,56x0,12| p<0,001
*| MLCT<60 ml/ph/1,73m* | 107 | 0,85+0,22
Nhém chikng 64 | 0,47+0,13
Nhom bannMLCT=30 mliph/1,73 m? | 99 | 0,59+0,13|p<0,001
" MLCT<30ml/ph/1,73m? | 77 | 0,91+0,22

Nhan xét: Nong d6 ADMA huyét tuong & nhém chimg thap hon ¢6 ¥
nghia thong ké so v6i & cac nhém bénh (p<0,001) (ngoai trir nhém bénh co
MLCT>90 ml/ph/1,73 m?, p;>0,05).
3.2.4. Nong dd ADMA huyét twong theo giai doan bénh than man
Bing 3.15. Nong djp ADMA huyét twong theo giai doan bénh thin man

hém nghién| Nhom Nhom bénh
ADM ciru chimg | GP1 |GP2 |GP3 |GP4 [GDS5
(pmol/L n=64 |n=32 | n=37 |n=30 |n=33 | n=44
= 0,47+ 10,52+ | 0,59+ | 0,68+ | 0,83+ | 0,97+
XESD | 513 (013 | 010 | 011 | 013 | 026
Po:1 >0,05, p0;2<0,01; p0;3’4’5<0,001
p1;2>0,05; p1;3<0,01; p1;4’5<0,001
p p2:3>0,05; p,.4 <0,001
p3;4<0,01; p3;5<0,001
Pa:s <0,001

Pxy. So sanh gitta nhom giai doan x voi nhom giai doan y

(x,y=0,1,2,3,4,5)(0: nhom chirng)



Nhan xét: N6ng do ADMA ¢ bénh than man ¢ giai doan 2-5 déu
cao c6 y nghia thong ké so voi nhom chimg (p<0,001).
3.2.5. Ting nong d0 ADMA huyét twong theo giai doan bénh
than man
Bing 3.4. Ting nong dé ADMA huyét tiong theo giai doan bénh than

hom nghién | Nhém Nhom bénh
citu |chang GP1 | GD2 | GD3 | GD4 |GDS
Chi sb n=64 [n=32 | n=37 | n=30 | n=33 | n=44
Tin n 1 2 2 8 28 40
ADI\/IgA % 16 | 6,3 54 | 26,7 | 84,8 | 90,9
p p12>0,05 P3.45<0,001

Px: SO s&nh gizra nhdm bénh giai doan x véi nhdm ching, x=1,2,3,4,5

Nhan xét: Ty I¢ ddi tuong c6 ndng d6 ADMA ting & nhém bénh cao
hon so v&i nhdm chimg va c6 ¥ nghia thong ké & giai doan 3-5 (p<0,001).
Ty ¢ nay tang dan theo sy tién trién bénh than, dat 90,9 % & giai doan 5.
3.3. LIEN QUAN GIUA NONG PQ ADMA HUYET TUONG VOI
MOT SO YEU TO NGUY CO TIM MACH O BENH THAN MAN
3.3.1. Nong dd ADMA huyét twong ciia ddi twong nghién ciu
theo gigi

Su khéac nhau khong ¢ y nghia thong ké vé nong do6 ADMA huyét
tuong theo gioi.
3.3.2. Lién quan giita ndng 4 ADMA huyét twong va tudi
3.3.2.1. Twong quan giita nong d6 ADMA va tuéi

Bing 3.5. Lién quan gitta nong dé ADMA va tudi

Twong quan n r D

ADMA (umol/
Nhom chikng 64 -0,161 >0,05
Nhom bénh 176 0,225 <0,01

Nhan xét: C6 twong quan gitra ndng d6 ADMA huyét tuong véi tudi
& nhom bénh.
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3.3.2.3. Tiang nong dé ADMA huyét twong theo tuéi 65
Bing 3.6. Ty ¢ tang nong do ADMA theo tuéi 65

udi nhém bénh >65 <65
(n=58) (n=118) p
Tang ADMA n % n %
Cé 33 56,9 47 39,8
Khéng 25 43,1 71 60,2 <005
OR 1,99
(Khodéng tin ciy 95%) (1,05- 3,77)

Nhin xét: Tan suit ting nong 46 ADMA huyét twong tir tudi 65
vé sau gap doi so voi dudi 65 tudi.
3.3.3. Lién quan giira nong d9 ADMA huyét twong véi BMI &
bénh thin man
3.3.3.1. Nong do ADMA huyét twong theo nguy co tim mach ciia BMI

O cac nhom BMI <18,4 kg/m’® va BMI=18,5-22,9 kg/m?, ndng do
ADMA huyét twong & nhém bénh cao hon ¢ y nghia thdng ké so véi
nhom ching (p<0,001).
3.3.3.2. Tang nong dg ADMA theo phan logi nguy co ciia BMI

Ty 1¢ ting ndng d6 ADMA ¢ nhém bénh giam dan tir khoang BMI
<18,4 kg/m?, 18,5-22,9 kg/m?, 23,0-24,9 kg/m”* va 25,0-29,9 kg/m?,
3.3.3.3. Twong quan giita nong dé ADMA huyét tirong va BMI

Nong 6 ADMA huyét twong twong quan nghich mutc do vira véi
BMI (r =-0,35, p<0,001).
3.3.4. Lién quan nong d9 ADMA huyét twong va huyét ap & bénh
than man
3.3.4.1. Nong do ADMA huyét twong & bénh thin man ting huyét dp

Bang 3.7. ADMA huyét twong ¢ bénh thin man THA va khong THA

. Nhém bénh
Chi so —
THA Khong THA| p
ADMA n 108 68 <005
(umol/L) X +5D 0,76+0,25 0,68+0,21 ’

Nhin xét: Nong ¢ ADMA huyét tuong & nhom c¢6 THA cao hon
¢6 ¥ nghia thong ké so voi nhom khong THA (p<0,05).
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3.3.4.3. Tuwong quan giita nong dg ADMA huyét twong va chi sé huyét dp
HATT va HATB c¢6 twong quan thuin ¢ mirc thip voi nong do

ADMA huyét tuong r=0,19; p<0,05 va r=0,16; p<0,05, theo thtr tu).

3.3.5. Lién quan giira nong d0 ADMA huyét twong véi chi sb

huyét hoc & bénh thin man

3.35.1 Néng do ADMA huyét twong ¢ bénh thdn man co thiéu mdu
Nong d6 ADMA huyét twong ¢ nhém thiéu méau la 0,82+0,24

umol/L cao hon c6 ¥ nghia thong ké so voi nhom khong thiéu mau co

néng 46 ADMA huyét tuong 13 0,59+0,13 pmol/L (p<0,001).

3.3.5.2. Ting nong do ADMA huyét twong va thiéu mdu ¢ bénh thin man
Bdng 3.8. Tang ADMA va tinh trang thiéu mau & bénh than man

hom bénh Thiéu mau [Khéng thi¢u mau
Ting ADMA ni % n % P
Co 70| 654 | 10 14,5
Khéng 37| 346 | 59 855 | L4001
OR 11,16 ’
(Khoang tin ciy 95%) (5,12- 24,34)

Nhan xét: Tan suét ting nong do6 ADMA huyét tuong ¢ nhom
thiéu mau cao hon 11 1an so v6i nhém khong thiéu méau (p<0,001).
3.3.5.3. Nong dg ADMA huyét twong theo phan logi mikc dé thiéu méu

Bidng 3.98. Néng do ADMA o bénh thdn man theo phan logi thiéu mdu

Nhém bénh Hb (g/L)
Chi sb >120 |110<120] 80<110| <80
T n 81 20 51 24
(Az';’:/AL) X £5D [0,60+0,140,69+0,14 D,84+0,20 |0,96+0,32
H D p:>0,05; p,<0,001

Nhan xét: Nong d6 ADMA huyét twong & nhom bénh c6 Hb>120
g/L thip hon c6 y nghia théng ké so voi nhom bénh ¢6 thiéu mau vira
va nhom bénh ¢6 thiéu méau nang (p<0,001).
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3.3.5.4. Twong quan héi quy giita nong dé ADMA véi chi sé bach cau,

héng cau, hemoglobin va hematocrit ¢ bénh than man

Bing 3.10. Tuong quan héi quy gitta nong do ADMA huyét tiwong véi
chi s6 bach cau, hong cau, hemoglobin va hematocrit

Chi sé Bach ciu|Hong ciu| Hb Hct
! (Nghin/ml)(TriéwL) | (G/L) (%)
Hing so 0.832 1,269 1,250 1,97
H¢ 56 0,010 -0,14 -0,005 | -0,014
ADMA r 0182 1 5506 | -0525 | -0401
(umol/L)
p <005 1 <0001 | <0001 | <0,001
Phuwong | _ _ — -
trinh hoi y=-0,01x |y = -0,14x |y =-0,005x|y = -,014x
”’; oy O'1"+0832 | +1,269 | +125 | +1,197

3.3.5.5. Lién quan giita nong dg ADMA huyét tiwong va thiéu mdu

Vi diém cat nong do ADMA huyét twong >0,7umol/L thi c6 thé xuat
hién thiéu mau véi do nhay 72,0%, d6 dac hiéu: 81,2%, dién tich dudi
duong cong ROC 1a 82,2% (khoang tin cay 95%: 76,1%-88,3%).
3.3.6. Lién quan giira nong d9 ADMA huyét twong véi cac chi sb
sinh héa & bénh thin man
3.3.6.1. Nong dg ADMA theo phdn logi nguy co tim mach hs-CRP

Su khac biét vé ndng 0 ADMA huyét twong theo phan loai nguy co
tim mach ctia hs-CRP chua c6 ¥ nghia thong ké.
3.3.6.2. Twong quan giita nong dg ADMA huyét twong va cdc chi so
sinh hda

C6 su twong quan giita ndng d6 ADMA huyét tuong véi nong d6 TG
huyét thanh (p<0,05).
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3.3.7. Lién quan giira ndng 39 ADMA huyét twong véi mdt s6 chi s6
chirc ning than ¢ bénh thin man

3.3.7.1. Twong quan hoi quy giiia ADMA huyét twong véi chi sé chike ning thin
Bing 3.11. Tuong quan hoi quy giita nong dg ADMA véi chi sé chire
nang than

Bién phu Gis tri Ure Creatinine MLCT
thuge L (mmoliL) | (mmol/L) | (mifph/1,73 m?)

Hang so 0,564 0,634 0,945

Hé s 0,012 0,001 -0,004

ADMA r 0,642 0,569 20,689

(Hmol/L) p <0,001 <0,001 <0,001
Phwong y=0,012x | y=0,001x y=-0,004x

trinh +0,564 +0,634 +0,945

Nhén xét: Nong d6 ADMA huyét twong tuong quan kha chat ché véi
ndng do ure huyét thanh, véi creatinine huyét thanh va véi MLCT.
3.3.7.2. Nong dé ADMA huyét tuwong va duw bao MLCT<60 ml/ph/1,73 m*

V6i diém cit >0,68 umol/L, né)ng d6 ADMA dy bao giam
MLCT<60ml/ph/1,73 m* , d nhay 86,9 %, do dic hiéu: 82,6%, dién tich
dudi duong cong ROC 92,4% (khoang tin cay 95%: 88,6% - 96,1%).
3.3.7.3. Lién quan giita mirc loc cau thdn va ting nong do ADMA
huyét twong

Véi MLCT<40,2 ml/ph/1,73 m* thi ¢6 kha ning ting nong o ADMA
huyét tuong voi d6 nhay 87,5 %, do dac hi€u: 80,2%, dién tich dudi duong
cong ROC 1a 92,0% (khoang tin cay 95% : 88,8% - 96,2%).
3.3.8. Hoi quy da bién giira ADMAXx1000 véi BMI, creatinine va MLCT

Bing 3.12. Hoi quy da bién giita ADMAx1000 véi BMI, creatinine, MLCT

Théng s6 B t p
Hing s6 1085,028 11,103 <0,001
BMI (kg/m?) -11,480 -2,434 <0,05
Creatinine (umol/L) 0,119 3,259 <0,01
MLCT (ml/ph/1,73 m?) -3,257 -7,617 <0,001

- BMI, creatinine va MLCT 1a cac yéu t6 doc lap trong du béo nong
d6 ADMA huyét trong.
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-Phuong trinh hdi quy:
ADMAX1000=1085,028-11,48xBMI1+0,119xcreatinine-3,257xMLCT
3.3.9. Hoi quy da bién gita ADMA, tudi, HATB, BMI,

creatinine , Hb va TG véi MLCT

Nhin xét: ADMA huyét tuong, tudi va creatinine huyét thanh la
nhiing yéu t6 du bao MLCT tt hon so véi HATB, Hb va TG.
3.3.10. Hoi quy logistic giira ting ADMA véi cac chi s6 nhan tric,
ldm sang va cin lam sang
Bing 3.13. Hoi quy logistic giita taing ADMA véi BMI, THA, MLCT
giam, hs-CRP va thiéu mau

Théng s6 Hing | OR |Khoing tin ciy p
BMI (kg/m?) -0,212 | 0,809 | 0,686-0,953 |<0,05
THA -0,913 | 0,401 0,134-1,198 >0,05
MLCT<60 ml/ph/1,73 m? | 3,709 |40,811 | 11,401-146,091 [<0,001
hs-CRP (mg/L) -0,009 | 0,991 0,982-1,000 |<0,05
Thiéu méu 1,575 | 4,829 1,753-13,301 |<0,01
Hang s6 1,259 | 3,521

Nhdn xét: BMI, MLCT<60 ml/ph/1,73 m? hs-CRP va thiéu méau anh
huéng ddng thoi dén ting ndng o ADMA trong luc THA khéng phai 14
yéu t& dur bao dong thoi véi cac yéu tb trén.

Chuong 4
BAN LUAN

Chling tdi nghién ctu trén 240 di twong gdm 64 ngudi khoe manh
thugc nhom ching va 176 nguoi bénh than man & Bénh vién da khoa
Trung wong Hué. Két qua c6 duge nhu sau:
4.1. PAC PIEM CUA POI TUQNG NGHIEN CUU
4.1.1. Dic diém veé gi6i

Su khéc nhau vé s Iuong nam so voi nit trong mdi nhom chimg va nhém
bénh khdng c6 ¥ nghia thong ké (p>0,05).
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4.1.2. Pic diém vé tudi
Su khac nhau vé tudi trung binh ctia nhom chimg va nhém bénh khong
c6 y nghia thong ké. Khi xem xét tudi theo hai gidi trong m&i nhom nghién
ctru ciing khong ¢6 s khéc biét ¢ y nghia thong keé.
4.1.3. Pic diém nhén tric cia doi twong nghién ciru
Chi khi MLCT giam & mitc ning (giai doan 5, MLCT<15 ml/ph/1,73 m?)
thi BMI ctia nhém bénh méi thép hon c6 ¥ nghia théng ké so v6i nhom chimg,
4.2. NONG PQ ADMA CUA POI TUQNG NGHIEN CUU
4.2.1. Nong do ADMA huyét twong & ddi twong nghién ciru
Nong do trung binh cia ADMA huyét tuong ¢ bénh than man la
0,73+0,24 pmol/L, cao hon ¢ y nghia thong ké so v6i nhom chimg 14
0,47+0,13 umol/L (p<0,001) (Bang 3.12). Co 45,5% bénh than man tang
nong d6 ADMA so v6i nhém chimg chi c6 1,6% (p<0,001). Ty suit ting
nong d6 ADMA huyét tuong & nhém bénh cao hon 50 14n so v6i & nhém
ching (OR=52,5; p<0,001) (Bang 3.13).
Nhiéu nghién ctru cho biét ndng o ADMA ¢ bénh than man (Bang 4.1).
Bing 4.1. So sanh nong dé ADMA huyét tirong véi mot s6 nghién ciu

MLCT Nghién ciru Phwong phap ADMA p
Chling toi 0,73+0,24
Pietro Ravani (2005) 0,78+0,23
<90 mifphy/L,73 Tetty Hendrawati (2009) ELISA 0,73+0,25 >0.05
Paola Pecchini (2012) 0,79+0,17
Chling toi 0,85+0,22
<60 mUph L T8 el 2019) ELISA b 87 0.79:008) 0%
530 mUph/1,73 m Chung toi ELISA 0,59+0,13 <005
- ’ Prabath W.B. N. (2005) |  SKLHNC 0,52+0,07 ’
Chling t6i ELISA 0,731£0,24
. Jan T. Kielstein (2002) SKLHNC 4,2+0,9
BIMSgiaidoan o (DTP-2004) SKLHNC 0462008 | 00°
Danilo Fliser (2005) SKLHNC-DKQP| 0,46+0,12
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N5ng do trung binh cia ADMA huyét tuong ¢ bénh than man co
MLCT<90 ml/ph/1,73 m’ trong nghién ciru ctia chung t6i tuong tur voi két
qua tr nghién ctru ctiia Pietro Ravani, ctia Tetty Hendrawati va cua Paola
Pecchini. Day 1a nhimg nghién ctru déu sir dung phuong phap ELISA dé
dinh Iuong néng 46 ADMA (Béang 3.14 va 4.1).

Nghién ctru ctia Danilo Fliser co nong d6 cia ADMA huyét twong thap
hon két qua ciia chiing t6i va tir cac tic gia khic o trén (Bang 3.14 va 4.1).
Nghién ctru nay str dung phuong phap do SKLHNC-DKQP.

Nghién ctru cta Jan T. Kielstein ¢6 nong do trung binh ciia ADMA
huyét twong cao hon so véi két qua tir nghién ctru clia chiing i va véi cac
nghién ctru khac. Nghién ctu ctia Tarnow trén bénh than man DTD cd
ndng do6 ADMA thap hon véi két qua cta cac nghién ctru di noi ¢ trén. Hai
Nghién cru nay st dung phuong phap SKLHNC (Bang 3.14 va4.1).

O MLCT<60 ml/ph/1,73 m? Jaromir Eiselt (2014) cho thiy ndng do
ADMA tuong duong voi két qua ctia chung i (p>0,05) (Bang 3.14).

O MLCT>30 umol/L, néng d6 ADMA ¢ nhém bénh trong nghién ciru
cta chiing t6i c6 cao hon S0 véi két qua tir nghién ctru cua Prabath W.B.
Nanayakkara (p<0,01) (Bang 3.14 va 4.1).

Nhur vy, ndng d6 trung binh ADMA huyét tuong trong nghién ctru ctia
chiing t6i twrong tur voi két qua tir nhiéu nghién ctru khéc cing sir dung
phuong phap ELISA dé do ndng 46 ADMA huyét tuong.

Nghién ctru ctia Tetty Hendrawati va nghién ctru cuia chiing t6i c0 ty 1&
tang ndng 4o ADMA tuong tu nhau (p=0,362).

4.2.2. Nong o ADMA huyét twong theo tirng giai doan bénh than

CO sy gia ting nong do va ty 1¢ ting ADMA theo sur sut giam miic loc
cau than. Cac giai doan bénh than man déu c6 ndng d6 ADMA cao hon c6
y nghia thong ké so v6i nhom chimg (Bang 3.15 va bang 3.16).

Mbt s6 nghién ctru cho thiy ndng d ADMA huyét tuong & cac giai
doan (Bang 4.2).
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Bidng 4.2. Néng do ADMA theo giai dogn bénh than

Giai doan

ADMA énh than
(umol/L)

GP1|GP2| GP3 | GP4 | GP5
n=32 | n=37 | n=30 | n=33 | n=a4 | P

n 32 37 30 33 44
0,52+ | 0,59+ | 0,68+ | 0,83+ | 0,97+ |<0,001
013 | 0,10 | 011 | 0,13 | 0,26

Nghién ciru  —
ctia chiung t6i | X + SD

Nghién ciru n 37 | 48 | 68
ciia Danilo = 0,37+ | 0,43+ | 0,56+ <0,01
Fliser XESD| 507 | 01 | 01

Nghién ciru n % | 25 | 5

cia TriP. | = 063+ | 0.72% | 0.73% | >0,05
Asmarawati | X £ SD 041 | 016 | 018

Nghién ciru n 31 | 23 | 10 | 11
cita Tetty | = 0.70% | 0.74% | 0,87+ | 0,66% | >005
Hendrawati | = &+ SD 020 | 025 | 021 | 038

Noéng 46 ADMA & timg giai doan bénh than trong nghién ciru ciia

ching t6i twong duong voi nghién ctru ctia Tri P. Asmarawati ¢ giai doan
3, tuong duong voi két qua nghién ctru ciia Tetty Hendrawati & giai doan 3,
4 va v6i MacAllister ¢ giai doan 5.

Nong d6 ADMA cua ching t6i cao hon co y nghia thong ké so voi két
qua nghién ciru cia Danilo Fliser & tit ca cac giai doan; cta Tri P.
Asmarawati & giai doan 5 va thip hon c6 y nghia thong ké so voi két qua tir
nghién ctru ctia Tetty Hendrawati ¢ giai doan 2.

4.3. LIEN QUAN GIUA NONG PO ADMA HUYET TUONG VA
MOT SO YEU TO NGUY CO TIM MACH
4.3.1. Nong d0 ADMA huyét twong theo gi6i

Két qua nghién ctru ciia chung t6i cho thdy nong 6 ADMA huyét
twong khong thay ddi theo gidi.

4.3.2. Nong o ADMA huyét twong va tudi

Néng do ADMA ¢ bénh than man c6 sy li€n quan yéu s0 voi tudi
(Bang 3.18; 1=0,225, p<0,01). Tuy nhién, nong 46 ADMA huyét tuong
khéng c6 mdi lién quan & cac nhom tudi cach nhau 10 nam.
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Cac bénh nhan >65 tudi co ty 1¢ ting ADMA cao hon so véi nhém <65
tudi (p<0,05). Ty suét ting nong dd ADMA huyét twong & nhom >65 tudi
gap d6i so voi nhom thir hai (OR=1,99; p<0,05) (Bang 3.20).

4.3.3. Lién quan giira nong d9 ADMA véi BMI & bénh thin man

Két qua nghién ciru ciia chung toi cho thdy ¢ cac nhém BMI<18,5
kg/m? va BMI=18,5-<23,0 kg/m? thi ndng d6 ADMA huyét twong & nhom
bénh cao hon ¢ ¥ nghia thong ké so véi nhom chimg (p<0,001). Tuy
nhién, su khac biét khdng c6 ¥ nghia vé mit thong ké vé ndng 4o ADMA &
hai nhom BMI1=23,0-<25,0 kg/m? va BMI=25,0-<30,0 kg/m?. Piéu nay c¢6
nghia 14 néng dd ADMA it bj anh hudng & cac ddi trong nguy co béo phi
hodc béo phi do 1.

O nhém bénh, ty 18 ting ADMA cao nhit 1a & mirc BMI<18,5 kg/n’.
C6 su tuong quan nghich giita ndng do chat nay véi BMI & mirc d6 vira
(r=-0,35, p<0,001).

4.3.4. Lién quan giira nong 39 ADMA va huyét ap ¢ bénh than man

O bénh than man THA, su khac biét nong do ADMA huyét tuong
khéng c6 ¥ nghia thong ké so ¢ bénh than man khong THA (p<0,05). Su
khac biét vé ty 1¢ ting ADMA huyét twong & nhom bénh than man c6 THA
va khong THA khong c6 ¥ nghia vé mit thong ké. Co su tuong quan thusn
gitra nong 6 ADMA huyét twong véi HATT va HATB ¢ mirc do yéu
(r=0,19 va r=0,16 theo thir tu, p<0,05).

4.3.5. Lién quan giira nong dd ADMA huyét twong véi chi s6 huyét hoc
& bénh thin man

Nong @6 ADMA huyét tuong & nhom bénh than thiéu mau cao hon ¢6
¥ nghia théng ké so v6i nong @ ADMA & nhom bénh than khong thiéu
mau. Ty 1¢ ting ndng @6 ADMA & bénh than c6 thiéu mau cao hon c6 ¥
nghia thong ké so véi ty 1é ting nong 46 ADMA & bénh than khong thiéu
mau. Ty suét ting nong do ADMA ¢ bénh nhan c6 thiéu mau cao hon 11
14n so v6i bénh nhan khong thiéu mau (OR=11,16; khoang tin ciy 95%:
5,12-24,34; p<0,001) (Bang 3.27).
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Nong d6 ADMA cao nhét & cac bénh nhéan thiéu mau ning (Hb<80
g/L) (Bang 3.28). Giita ndng & ADMA huyét tuong voi ndng do Hb co
tuong quan nghich kha chat ché (r=-0,525, p<0,001) (Bang 3.29).

Puong cong ROC cho thiy, khi ndng d6 Hb<110,5 g/L thi c6 kha ning
tang néng do ADMA véi d6 nhay 71,3%, d dac hi€u: 80,2%, dién tich
dudi duong cong 80,6% (khoang tin cay 95%: 73,8%- 87,4%). Gia tri du
béo thiéu mau véi ting nong @6 ADMA huyét tuong kha tot.

C6 sy tuong quan nghich giita nong d6 ADMA huyét twong véi s6
luong hong cau (r=-0,526; p<0,001), véi Het (r=-0,491; p<0,001) (Bang
3.29). Piéu nay phu hop voi méi lién quan giita thiéu mau va ting nong do
ADMA huyét tuong.

C6 mdi tuong quan hdi quy yéu giita s6 luong bach cau va nong do
ADMA (r=-0,182, p<0,05) (Bang 3.29).

4.3.6. Lién quan giira nong d9 ADMA huyét twong v6i cac chi sb sinh
héa & bénh thin man
4.3.6.1. Lién quan giita nong dg ADMA va nong do hs-CRP

Sur khac nhau vé& ndng do trung binh ciia ADMA huyét trong theo cac
khoang ndng do ctia hs-CRP (<1 mg/L, 1-3 mg/L va >3 mg/L) khdng c6 y
nghia thong ké. Khong c6 su twong quan gitta ndng d6 ADMA huyét
twong véi ndng do hs-CRP huyét thanh (Bang 3.31).
4.3.6.3. Lién quan giita nong do ADMA va nong dé cholesterol

C6 su twong quan yéu giita ndng d6 ADMA huyét trong véi ndng do
TG huyét thanh, khdng c6 méi lién quan giira ndng d6 ADMA huyét tuong
voi ndng d6 C-TP, HDL-C va LDL-C huyét thanh.

4.3.7. Lién quan giira ndong d ADMA huyét twong véi mét so chi
s6 chirc ning than ¢ bénh thin man

C6 mbi twong quan thudn gitra ndng 46 ADMA vé6i ndng do ure huyét
thanh (r=0,642; p<0,001), véi nong do creatinine huyét thanh (r=0,569;
p<0,001) va twong quan nghich véi MLCT (r=-0,689; p<0,001). Nhu vay
su twong quan giita ndong 6 ADMA va cac yéu t6 nong do ure, ndng do
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creatinine vA MLCT déu xay ra & mirc d6 kha chit ch&. Trong cic yéu t6
trén thi MLCT ¢6 sy trong quan manh nhét di voi nong 4o ADMA huyét
thanh (Bang 3.32).

Vi diém cit >0,68 pmol/L, néng d6 ADMA c6 ¥ nghia du bao giam
MLCT (<60 ml/ph/1,73 m?) v6i do nhay 86,9 %, d6 dic hiéu: 82,6%, dién
tich dudi duong cong ROC 1a 92,1% (khoang tin cay 95%: 88,6%- 96,1%).
Nhu viy néng @6 ADMA huyét tuong c6 tinh dir bao rat tot vé kha ning
sut giam cia MLCT<60 ml/ph/1,73 m?.

Véi MLCT<40,2 ml/ph/1,73 m? thi ¢6 kha nang ting ndng d6 ADMA
voi d6 nhay 87,5%, do dac hi€u 80,2%, dién tich dudi duong cong la
92,0% (khoang tin cay 95% : 88,8%-96,2%). Nhu vay, dua vao MLCT
c6 thé dy doan ting ndng d6 ADMA huyét trong véi mirc do rat tot.
4.3.8. Lién quan giira ADMAXx1000 véi BMI, creatinine va MLCT

Dé dién dat két qua dugc chinh xac ching t6i khuyéch dai ndng do
ADMA 1én véi 1000. Giita ndng 6 ADMAX1000 c6 su twrong quan
hdi quy nghich v6i BMI (t=-2,434; p<0,05), hdi quy thuin véi ndng
d6 creatinine (t=3,259; p<0,01) va hdi quy nghich véi MLCT (t=-
7,617; p<0,001). Khong c6 su tuong quan giita nong 36 ADMA véi
cac yéu td thém vao nhu tudi, huyét ap, néng do6 Hb, Hct, néng do
glucose huyét tuong va ndng do ure huyét thanh mic du mot vai yéu
t6 khi phan tich véi bién s6 don doc thi cho thiy sy twong quan (Bang
3.33). Trong cic yéu t6 co su twong quan da bién v6i ndng do
ADMAX1000 thi MLCT 1a van 14 yéu t6 c6 sy tuong quan manh nhét.
4.3.9. Lién quan gitra ADMA, tudi, HATB, BMI, creatinine, Hb va TG
voi MLCT

Co twong quan hdi quy nghich gitta MLCT véi nong do ADMA (t=-
57,278; p<0,001), tudi (t=-627; p<0,001), HATB (t=-0,320; p<0,05), ndng
d6 TG huyét thanh (t=-2,482; p<0,05) va v6i ndng do creatinine huyét
thanh (t=-0,032; p<0,001). C6 tuong quan hdi quy thuan véi nong do Hb
(t=0,220; p<0,05). Khéng c6 twong quan héi quy voi BMI. Trong do, cac
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yéu t6 ndng 46 ADMA, tudi va creatinine c6 tinh du bao MLCT t6t hon so
v6i HATB, nong d6 Hb va TG.

4.3.10. Lién quan giira ting nong d9 ADMA v6i cac yéu to nhin tric,
1am sang va cin lam sang

Chuing t6i str dung hdi quy logistic dé khao sat du doan ting ndng do
ADMA huyét twong bang cic yéu t6 MLCT<60 ml/ph/1,73 m? BMI,
THA, nong d6 hs-CRP va thiéu mau.

Két qua cho thiy MLCT<60 ml/ph/1,73 m®1a yéu 6 lién quan manh
nhat (p<0,001), tiép dén 1a yéu 6 thiéu mau (p<0,01) so v6i BMI va ndng
d6 hs-CRP (p<0,05) trong viéc dy doan ting ndng d6 ADMA huyét tuong
0 bénh than man (Bang 3.35).

KET LUAN

Qua nghién ctru nong do asymmetric dimethylarginine huyét tuong &
bénh than man do viém cau thdn man va bénh than-bé thin man ching t6i
rit ra duge mot sb két luan sau:

1. Nong d6 asymmetric dimethylarginine huyét twong ¢ bénh than man

Nong do6 ADMA huyét twong ¢ bénh than man ting dan theo sy suy
gidm cua chirc nang than.

- Nong d6 asymmetric dimethylarginine huyét twong & bénh than man
12 0,73+0,24 pmol/L; & ngudi binh thuong la 0,47+0,13 pmol/L (p<0,001).

- Ndng d6 asymmetric dimethylarginine huyét twong & bénh thin man
giai doan 1 1a 0,52+0,13 umol/L; giai doan 2 la 0,59+0,10 umol/L; giai
doan 3 1a 0,68+0,11 umol/L; giai doan 4 la 0,83+0,13 umol/L va giai doan
51a0,97+0,26 pmol/L.

- Piém cit cla sy ting nong do asymmetric dimethylarginine huyét
tuong 1a 0,73 pmol/L.

- Ty 1é ting ndng d6 asymmetric dimethylarginine huyét tuong cao nhat
& giai doan cudi va dat 90,9%.

22



2. Lién quan giita nong do asymmetric dimethylarginine huyét tuong
VOl cac yéu t6 nguy co tim mach & bénh thdn man

Néng do ADMA huyét tuong & bénh thin man lién quan véi mot )
yéu td nguy co tim mach truyén thong va khéng truyén thong.

- Nong d6 asymmetric dimethylarginine huyét twong c6 tuwong quan
nghich kha chit ché voi mure loc cau than (r=-0,689; p<0,001), véi ndng do
hemoglobin (r=-0,525; p<0,001) va hematocrit (r=-0,491; p<0,001); cb
twong quan thudn kha chit ché v6i ndng do creatinine huyét thanh
(r=0,569; p<0,001) va ndng do ure huyét thanh (r=0,642; p<0,001).

- Nong d6 asymmetric dimethylarginine huyét twong co tuong quan
nghich mirc d6 yéu véi chi sé khdi co thé va sé luong bach cau; co tuong
quan thuin mic d6 yéu véi tudi, v6i huyét 4p trung binh va ndng do
triglyceride huyét thanh.

- Khong ¢6 su lién quan gitta nong do asymmetric dimethylarginine
huyét tuong véi giéi, ndng do protein phan tmg C huyét thanh do nhay cao
va ndng do cac cholesterol huyét thanh.

- C6 su tuong quan hdi quy da bién s gitta ndng d6 asymmetric
dimethylarginine huyét trong voi muc loc cau than (p<0,001), creatinine
huyét thanh (p<0,01) va chi s6 khdi co thé (p<0,05).

- Nong d6 asymmetric dimethylarginine huyét twong & diém cat >68
umol/L ¢6 ¥ nghia dur bao rat t6t su giam MLCT<60ml/ph/1,73 m2 véi do
nhay 86,9 %, do dac hiéu: 82,6%, dién tich dudi duong cong ROC 92,4%
(khoang tin cay 95%: 88,6% - 96,1%); diém cit >0,7umol/L ¢6 ¥ nghia dyr
bao kha tét tinh trang thiéu mau véi do nhay 72,0%, do dic hiéu: 81,2%,
dién tich dudi duong cong ROC 1a 82,2% (khoang tin cdy 95%: 76,1%-
88,3%).

- Tang nong d6 asymmetric dimethylarginine huyét twong >0,73
umol/L dugc dyu doan rat tot bang MLCT <40,2 ml/ph/1,73 m2 véi do
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nhay 87,5 %, d6 dac hiéu: 80,2%, dién tich dudi duong cong ROC la
92,0% (khoang tin cay 95%: 88,8% - 96,2%).

- Tang nong d6 asymmetric dimethylarginine huyét twong bi anh hudng
dong thoi voi mire loc cau than <60 ml/ph/1,73 m2 (p<0,001), thiéu mau
(p<0,01), chi s khéi co thé (p<0,05) va ndng do protein phan tmg C huyét
thanh d6 nhay cao (p<0,05); trong luc ting huyét ap khong phai 1a yéu t6

du doan dong thoi vai cac yeu to trén.

KIEN NGHI

1. Can co nhitng nghién ctru sdu hon dé tim ra cac yéu t6 nguyén nhan
bén dudi ctia mdi lién quan giita ndng do asymmetric dimethylarginine
huyét tuong & bénh than man va cac yéu 6 nguy co tim mach.

2. Can md rong c¢d mau va nghién chu ndéng do asymmetric
dimethylarginine huyét twong & nguoi binh thudng ciing nhu & bénh nhan
bénh than man & céac giai doan khac nhau, cdc bénh nhan bénh than man
giai doan cudi dé thiét lap mot khoang gia tri sinh 1y coa nong do
asymmetric dimethylarginine huyét tuong tir d6 c6 cac nghién ctru can
thiép sém 1am cham sy tién trién ctia suy than, 1am giam nguy co cac bién

chiing tim mach va tr vong.
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PREFACE
1. Urgency of the thesis

Chronic kidney disease is a worldwide public health problem. Its
incident rate is increasing all over the world. This situation places
many difficulties to health care of each nation. Patients with chronic
kidney disease are at high risk from cardiovascular diseases because
the disease and cardiovascular disease affect to each other, causing a
pathological cycle and early dead.

Patients with chronic kidney disease usually have increase of
asymmetric dimethylarginine levels. This substance has biological
activities by inhibition and regulation of nitric oxide activity. Nitric oxide
plays an important role in vascular endothelial cells. Therefore,
asymmetric dimethylarginine is called a factor activating for endothelial
function disorders. Elevated asymmetric dimethylarginine levels lead to
increasing risk of dead in general population and in chronic kidney
disease patients. So, elevated asymmetric dimethylarginine level is an
important cardiovascular risk factor of chronic kidney disease.

However, there is not any investigation of asymmetric
dimethylarginine in chronic kidney disease in Vietnam. So, we carried
out the thesis “Research of plasma asymmetric dimethylarginine levels
and their relationship to some of cardiovascular disease risk factors in
chronic kidney disease patients”.

2. Objectives

Obijective 1: ldentifying levels and proportion of elevated level of
plasma asymmetric dimethylarginine in chronic kidney disease
patients with conservative treatment.

Objective 2: Examining relationship and correlation between levels
of plasma asymmetric dimethylarginine with age, gender, body mass
index, blood pressure, serum cholesterol concentrations, high sensitive

serum C reactive protein, blood hemoglobin level, hematocrite, serum
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creatinine and ure concentration, glomerular filtration rate in different
stages of chronic kidney disease patients with conservative treatment.
3. Scientific significance and practical meaning

Scientific significance: by knowing the difference of asymmetric
dimethylarginine levels in stages of chronic kidney disease and their
relationships to some of cardiovascular disease risk factors, we know how
the role of this substance to organization and progression of chronic kidney
disease as well as cardiovascular disease development in these patients.

Practical meaning: by basing on plasma asymmetric
dimethylarginine levels and their relationships to cardiovascular
disease risk factors, prognosis of kidney disease progression and
forecast of cardiovascular disease can be made. By that, we can plan
early a strategy in order to prevent, treat and change disease evolution.
Practitioners can use them as indicators to follow up effect of trials
that slow down progression of disease and restrict cardiovascular
disease development in these patients.
4. Contributions of the thesis

This is the first thesis which assesses plasma asymmetric
dimethylarginine levels in chronic kidney disease in Vietham.

Plasma asymmetric dimethylarginine levels increasing significantly in
patients with chronic kidney disease reflect severe endothelial function
disorder as well as high cardiovascular risk in these patients.

Chapter 1
OVERVIEW
1.1. OVERVIEW OF CHRONIC KIDNEY DISEASE
1.1.1. Definition
CKD is defined as abnormalities of kidney structure or function,
presenting for over 3 months, manifested by albuminuria, or imaging
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abnormalities or deterioration in renal function which is determined by
glomerular filtration rate <60 ml/min/1.73 m?
1.1.2. Stage classification of chronic kidney disease

According to the NKF 2012, CKD is classified into 5 stages
basing on eGFR.
1.1.6. Diagnosis

Diagnosis of CKD bases on criteria published by NKF/KDIGO-2012. It
is required by 2 major factors: kidney damage and its duration >3 months.
1.2. CARDIOVASCULAR DESEASE RISK FACTORS IN CKD

CKD is a CVD risk factor nowadays. Beside of traditional CVD
risk factors in CKD, it also exist untraditional CVD risk factors such
as ADMA elevation.
1.3. OVERVIEW OF ASYMMETRIC DIMETHYLARGININE
1.3.2. Structure and synthesis of ADMA

ADMA is a natural amino acid with structure of N°NC-
dimethylarginine and molecule weight 202 dalton. ADMA is released
by proteolysis protein chains containing arginine amino acids having 2
groups of methyl that bound asymmetrically to atom N. This
methylation is made by arginine N-methyltransferases. Vascular
endothelial cells are major places for the methylation. No method is
found to synthetize ADMA by free arginine methylation out of body.
1.3.3. Metabolism of ADMA

ADMA can be metabolized by enzyme DDAH or transported into
plasma. Plasma ADMA can be excreted by urine or absorbed into
cells. More than 80% of ADMA are metabolized by DDAH to
citruline and dimethylamine or monomethylamine.

In case of CKD, elevated levels of ADMA are caused principally
by decreasing of DDAH activity.



1.3.4. Biological activity of ADMA

ADMA exerts its biological activity by competitively inhibiting
NOS activity). NO plays important functional roles in a variety of
physiological systems including protection from arteriosclerosis and
CVD. Decreased concentration of NO can lead to high risk of CVD.
1.3.5. Quantification of ADMA

ADMA levels can be quantified by many methods. However, it is
more common to be determined by enzyme-linked immunosorbent
assay (ELISA).

1.4. ROLE OF ADMA IN CKD
1.4.1. Role of ADMA in endothelial disorders

Endothelial disorders from increasing ADMA are through
decreasing NO concentration.

NO inhibits plasma lipoprotein oxidation, inhibits platelet
aggregation, prevents neutrophil/platelet adhesion to endothelial cells
and inhibits smooth muscle cell proliferation and migration. NO
induces vasodilation through cGMP synthesis. So, decreasing NO
concentration causes risk of many physiological systems.

1.4.2. ADMA activity in kidney

ADMA causes renal vascular contraction and decrease renal
plasma flow while renal glomerular pressure increases. This results to
changes of renal function and structure, causes accumulation fat on
vascular wall. ADMA promotes cellular old age too.

ADMA also causes endothelial damage through endothelial
progenitor cell inhibition and affect on these cells. ADMA can cause
renal sclerosis by increasing synthesis of collagen and TGF-B1.

1.4.3. ADMA as a CVD risk factor and CKD biomarker in CKD

ADMA is an indicator of CKD. ADMA alerts progression and severity of
CKD. Itis also a CVD risk factor.



Chapter 2
SUBJECTS AND METHODS
2.1. RESEARCH SUBJECTS
2.1.1. Place and time of research

This research was performed at Hue Central Hospital from

April/2012- April/2016.
2.1.2. Population
2.1.2.1. Method of sample selection

Sample size: estimation of a proportion
2.1.2.2. Subjects

There are totally 240 persons who divided into 2 groups:

- CKD group: 176 patients with chronic glomerulonephritis and
stone pyelonephrolory who conservative treated at outpatient and inter-
hospital departments. The group was divided into 5 subgroups: stage 1:
32 patients; stage 2: 37 patients; stage 3: 30 patients; stage 4: 33
patients; stage 5: 44 patients.

- Control group: 64 healthy people (30 male and 34 female).
2.1.2.8. Staging of disease

Diagnosing of CKD stage based on the criteria of
NKF/KDIGO 2012. eGFR based on formula of CKD-EPI 2009
(Chronic Kidney Disease Epidemiology Collaboration — 2009).

2.2. METHODS
2.2.1. Method of research

Cross sectional control study
2.2.2. Techniques in the research

Machine of Cobas 6000 for quantifying chemo-biological indices

Immune-biological machine of EVOLIS ™ TWIN PLUS for
quantifying plasma ADMA levels.


https://en.wikipedia.org/wiki/Proportionality_(mathematics)

2.2.5. Clinical variables

Anthropometry (height, weight and BMI) and blood pressure
2.2.6. Paraclinical variables

- Hematological indices: Red blood cell, white blood cell,
hemoglobin (Hb) and hematocrit (Hct).

- Chemo-biological indices: ure, creatinine, glucose, hs-CRP, total
C,LDLC, HDLC, TG.

- Plasma ADMA
2.2.6.1. Time for taking blood sample

Before 9 a.m and breakfast; patient without eating at least 8 h.
2.2.6.11. Technics for quantifying plasma ADMA
* Place

Chemo-biological department

Kits of Immundiagnostik AG (ADMA ELISA Kit), Germany.

*Sample and storage:
- Taking 2 ml venous fasting blood and centrifuging; storage of plasma
at -20°C until quantification.
* Principle of the test

This assay is based on the method of competitive enzyme linked
immunoassays.

- The treated samples and the polyclonal ADMA-antiserum are
incubated in wells of a microtiter plate coated with ADMA-derivative
(tracer). During the incubation period, the target ADMA in the sample
competes with the tracer immobilized on the wall of the microtiter wells for
the binding of the polyclonal antibodies. The ADMA in the sample
displaces the antibodies out of the binding to the tracer. Therefore, the
concentration of the tracer-bound antibody is inverse proportional to the
ADMA concentration in the sample.



- Determination of absorption immediately with a photometer reader at 450
nm. A dose response curve of absorbance unit vs. concentration is
generated using the values obtained from the standard.
*Threshold of elevated plasma ADMA level:

Plasma ADMA level > X + 2SD

Chapter 3
RESULTS
By studying 240 people, including 64 healthy people, 176
patients with CKD, we have obtained the following results:
3.1. CHARACTERISTICS OF SUBJECTS
3.1.1. General characteristics
Mean age difference of 2 groups and 2 genders was not significant.
Gender proportion difference within each group was not significant either.
3.1.2. Anthropometry characteristics
3.1.2.1. Anthropometry characteristics of control and CKD groups
Rate difference of BMI that classified in CVD risk intervals between
control group and CKD group was not significant.
BMI mean of stage 5 was significant lower than control group’s
one (p<0.001).
3.2. PLASMA ADMA LEVELS
3.2.1. Plasma ADMA levels of subjects
Table 3.142. Plasma ADMA levels of subjects

Group CKD Control
Index p
n 176 64
X +5D 0.73+0,24 | 0.47+0.13 | <0.001
ADMA — .
(umol/L) Min value 0.28 0.20
Max value 1.71 0.76

- Threshold of elevated plasma ADMA level =0.47+2x0.13=0.73 (umol/L)
- Proportion of CKD with plasma ADMA level >median (>0.70 pmol/L): 50%
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3.2.2. Elevation of plasma ADMA levels in subjects
Table 3.13. Elevated plasma ADMA level proportion of subjects

Group CKD Control .
(n=176) (n=64) p
ADMA elevatio n % n %
Yes 80 45.5 1 1.6
No 96 54.5 63 98.4 <0.001
OR 52.5
(95% CI) (7.12- 387.02)

Proportion of plasma ADMA level elevation of CKD group was
significantly higher than of control group (p<0.001).
3.2.3. Plasma ADMA levels with eGFR cut-off
Table 3.14. Plasma ADMA levels of CKD group with
eGFR<30/mIMIn/1.73m%, eGFR>30/ml/min/1.73m?, eGFR>60/ml/ph/1.73n’,

eGFR<60/ml/min/1.73m?and eGFR<90/ml/min/L.73m>
ADMA

Index n ([J.mOl/L)
Group % +SD 0

Control 64 | 0.47+0.13 0,50.05

ckp  |EGFR>90 ml/min/1.73m?| 32 | 0.52+0.13 pio.dm
eGFR<90 ml/min/1.73m? | 144 | 0.78+0.23
Control 64 | 0.47+0.13

ckp |€GFR 260 mi/min/1.73m?* | 69 | 0.56+0.12| p<0.001
eGFR<60 ml/min/1.73m? | 107 | 0.85+0.22
Control 64 | 0.47+0.13

ckp | EGFR>30 mimin/L.73m* | 99 | 0.59+0.13|p<0.001
eGFR<30 mlimin/1.73m* | 77 | 0.91+0.22

Plasma ADMA levels of control group was significantly lower than
CKD’s ones (p<0.001) (exception of CKD group with eGFR>90
ml/min/1.73m?, p;>0.05).



3.2.4. Plasma ADMA levels with CKD stages
Table 3.15. Plasma ADMA levels with CKD stages

Group Control CKD
ADM =4 Dtage 1|Stage 2Stage 3/Stage 4|Stage 5
(nmol/L n=32 | n=37 |n=30 |n=33 | n=44

- 0.47% 052+ | 050+ | 0.68% | 0.83% | 0.97%
X £5D 1913 |03 | 010 | 011 | 013 | 0.26

Po:1 =>0.05; Po:2<0.01; po:3,45<0.001
P1:2>0.05; p;1:3<0.01; p;:45<0.001
p P2:3>0.05; p,.4<0.001
P3;4<0.01; p3:5<0.001
P45 <0.001
Pxy: COMparision between stage x with stage y (x,y=0,1,2,3,4,5)(0: control)
Plasma ADMA levels of stage 2-5 was significantly higher than

control’ones (p<0.001).
3.2.5. Plasma ADMA level elevation with CKD stage

Table 3.16. Elevation of plasma ADMA levels with CKD stages

CKD
Group |Control
Stage 1|Stage 2|Stage 3|Stage 4| Stage 5
Index n=64
n=32 | n=37 | n=30 | Nn=33 | n=44
| q n 1 2 2 8 28 40
Elevate
[0)
ADMA Yo 1.6 6.3 54 | 26.7 | 84.8 90.9
P P12 >0.05 P3.45<0.001

px: Comparision between stage x with control, x=1,2,3,4,5

Proportion of stage 3-5 subjects with elevated ADMA was
significantly higher than control’s one (p<0.001). The proportion was
increasing with eGFR reduction and reached 90.9 % at stage 5.



3.3. RELATIOSHIPS BETWEEN PLASMA ADMA LEVELS AND
CVD RISK FACTORS IN CKD
3.3.1. Plasma ADMA levels and gender
Gender difference of plasma ADMA levels was not significant.
3.3.2. Relationship between plasma ADMA levels and age
3.3.2.1. Correlation between ADMA levels and age
Table 3.18. Correlation between ADMA levels and age

Correlation n r D

ADMA (umol/C
Control 64 -0.161 >0.05
CKD 176 0.225 <0.01

There was correlation between plasma ADMA levels and age in CKD.
3.3.2.3. Elevation of plasma ADMA levels according to age 65
Table 3.20. Proportion of ADMA elevation with age 65

CKD age >65 <65
(n=58) (n=118) p
ADMA elevation n % n %
Yes 33 56.9 47 39.8
No 25 43.1 71 60.2 <0.05
OR 1.99
(95% CI) (1.05- 3.77)

Ratio of elevated ADMA of age >65 was twice as high as <65’s one.
3.3.3. Relationship between plasma ADMA levels and BMI
in CKD
3.3.3.1. Plasma ADMA levels according to CVD risk classified BMI

In BMI group <18.4 kg/m* and BMI group=18.5-22.9 kg/m?
plasma ADMA levels of CKD was significantly higher than control’s
ones (p<0.001).
3.3.3.2. ADMA elevation according to CVD risk classified BMI

Elevated ADMA proportion of CKD was decreasing with BMI
group <18.4 kg/m?, 18.5-22.9 kg/m?, 23.0-24.9 kg/m? and 25.0-29.9 kg/m.
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3.3.3.3. Correlation between plasma ADMA levels and BMI

Plasma ADMA levels were correlated moderate inversely to BMI
(r =-0.35, p<0.001).
3.3.4. Relationship between plasma ADMA levels and blood pressure
in CKD
3.3.4.1. Plasma ADMA levels in hypertension CKD

Table 3.23. ADMA levels in hypertension and nonhypertension CKD

CKD
Index : - p
Hypertension |[Nonhypertension
ADMA n 108 68 <0.05
(umol/L) | X +SD 0.76x0.25 0.68+0.21 '

Plasma ADMA levels of hypertension group were significantly
higher than nonhypertension’one (p<0.05).
3.3.4.3. Correlation between plasma ADMA levels and blood pressure

Systolic blood pressure and mean blood pressure correlate weakly
favorably to plasma ADMA levels (r=0.19; p<0.05 and r=0.16; p<0.05,
respectively).
3.3.5. Relationship between plasma ADMA levels and
hematological indices in CKD
3.3.5.1. Plasma ADMA levels in anemia CKD

Plasma ADMA levels of anemia group (0.82+0.24 umol/L) were
significantly higher than non-anemia group’s ones (0.59+0.13
pumol/L) (p<0.001).
3.3.5.2. Plasma ADMA elevation and anemia in CKD

Table 3.27. ADMA elevation and anemia in CKD

CKD Anemia Non-anemia
ADMA elevatio n % n % P
Yes 70| 65.4 10 14.5
No 37| 34.6 59 85.5 <0.001
OR 11.16
(95% CI) (5.12- 24.34)
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ADMA elevation ratio of anemia CKD was 11 folds higher than
non-anemia CKD (p<0.001).
3.3.5.3. Plasma ADMA levels with anemia classification
Table 3.28. Plasma ADMA levels with anemia classification

CKD Hb (g/L)
Index >120 |110-<120| 80-<110 | <80
n 81 20 51 24
(A%'g:ﬁ_) X £5D |0.60+0.14 0.69+0.140.84+0.20 |0.96+0.32
H p p:>0.05; p,<0.001

Plasma ADMA levels of CKD with Hb>120 g/L were significantly
lower than moderate anemia and severe anemia groups (p<0.001).
3.3.5.4. Regression correlation between ADMA levels and indices of
WBC, RBC, Hb and Hct in CKD

Table 3.2915. Regression correlation between ADMA levels and

indices of WBC, RBC, Hb and Hct

Index WBC RBC Hb Hct
(10° /ml) | (10" /ml) | (G/L) (%)
constant | 2832 | 1269 | 1250 | 1.97
Coefficient -0.010 -0.14 -0.005 | -0.014
(ﬁrgc';l’/'ﬁ) . 0182 1 4506 | -0525 | -0.491
D <0.05 | <0001 | <0.001 | <0.001
. y=-0.01x |y = -0.14x |y =-0.005x]y = -.014x
Equation | °, ha3o ' +1269 | +1.25 | +1.197

3.3.5.5. Relationship between plasma ADMA levels and anemia

With cut-off of plasma ADMA levels >0.7umol/L, it existed
anemia with sensitivity of 72.0%, specificity of 81.2%, area under
ROC of 82.2% (95% CI: 76.1%-88.3%).
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3.3.6. Relationship between plasma ADMA levels and chemo-
biological indices in CKD
3.3.6.1. ADMA levels according to CVD risk classified hs-CRP

Plasma ADMA level difference according to CVD risk classified hs-
CRP was not significant.
3.3.6.2. Correlation between plasma ADMA levels and chemo-
biological indices

It exists a correlation between plasma ADMA levels and serum TG (p<0.05).
3.3.7. Relationship between plasma ADMA levels and renal function
indices in CKD
3.3.7.1. Regression correlation between ADMA levels and renal function indices

Table 3.32. Regression correlation between ADMA levels and renal
function indices

Dependent Value Ure Creatinine eGFR
variable (mmol/L) | (mmol/L) |(ml/min/1.73m?)

Constant 0.564 0.634 0.945

Coefficient 0.012 0.001 -0.004

ADMA r 0.642 0.569 -0.689

(nmol/L) p <0.001 <0.001 <0.001

Equation y=0.012x | y=0.001x y=-0.004x
+0.564 +0.634 +0.945

It existed a relatively strict regression correlation between ADMA
levels and serum urea, serum creatinine and eGFR.
3.3.7.2. Plasma ADMA levels and prediction of eGFR<60 ml/min/1.73m?

With cut-off of >0.68 pmol/L, ADMA levels predict reduction of
eGFR<60mI/min/1.73m? , sensitivity of 86.9 %, specificity of 82.6%, area
under ROC 92.4% (95% ClI: 88.6% - 96.1%).
3.3.7.3. Relationships between eGFR and ADMA elevation

With cut-off of eGFR<40.2 ml/min/1.73m?, it existed plasma ADMA
level elevation with sensitivity of 87.5 %, specificity of 80.2%, area under
ROC 92.0% (95% CI: 88.8% - 96.2%).
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3.3.8. Multivariable regression between ADMAX1000 and BMI,
creatinine, eGFR

Table 3.3316. Multivariable regression between ADMAX1000 and BMI,
creatinine, eGFR

Index B t p
Constant 1085.028 11.103 <0.001
BMI (kg/m?) -11.480 -2.434 <0.05
Creatinine (umol/L) 0.119 3.259 <0.01
eGFR (ml/min/1.73m?) -3.257 -7.617 <0.001
- BMI, creatinine and eGFR were free factors to predict plasma ADMA levels.

-Equation:
ADMAX1000=1085.028-11.48xBMI+0.119xcreatinine-3.257xeGFR
3.3.9. Multivariable regression between ADMA, age, mean BP,
BMI, creatinine, Hb and TG with eGFR

Plasma ADMA, age and serum creatinine were factors better than
mean BP, Hb and TG in predicting eGFR.

-Equation:

eGFR= 139.573 - 0.627x age - 0.320x Mean BP - 57.278x ADMA -
0.032x creatinine + 0.220x Hb- 2.48x TG
3.3.10. Logistic regression between ADMA elevation and
anthropometry indices, clinical and paraclinical indices
Table 3.3517. Logistic regression between ADMA elevation and BMI,
hypertension, eGFR reduction, hs-CRP, anemia

Index Constant | OR 95% ClI p
BMI (kg/m?) -0.212 | 0.809 0.686-0.953  |<0.05
Hypertension -0.913 | 0.401 0.134-1.198 >0.05
eGFR<60 ml/min/1.73mq 3.709 40.81 | 11.401-146.091 [<0.001
hs-CRP (mg/L) -0.009 | 0.991 0.982-1.000 |<0.05
Anemia 1.575 4.829 1.753-13.301 |<0.01

BMI, eGFR<60 ml/min/1.73m?, hs-CRP and anemia affected
simultaneously to ADMA elevation but hypertension.
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Chapter 4
DISCUSSION

4.1. THE CHARACTERISTICS OF THE SUBJECTS
4.1.1. Characteristics of gender

Gender proportion difference within each group and between groups was
not significant.
4.1.2. Characteristics of age

Mean age difference of 2 groups and 2 genders was not significant.
4.1.3. Anthropometry characteristics

BMI mean of stage 5 was statistically significant lower than control
group’s one (p<0.001).
4.2. PLASMA ADMA LEVELS
4.2.1. Plasma ADMA levels of subjects

Mean of CKD plasma ADMA levels (0.73+0.24 pmol/L) was
significantly higher than control’s ones (0.47+0.13 umol/L) (p<0,001, table
3.12). 45.5% of CKD with ADMA elevation compared to 1.6% of control
with ADMA elevation (p<0.001). Plasma ADMA elevation ratio of CKD
was 50 folds higher than control’s one (OR=52.5; p<0.001) (Table 3.13).
Many researches presented ADMA levels in CKD (Table 4.1).

Table 4.1. Plasma ADMA levels in researchs

eGFR Research Method| ADMA (umol/L)| p
Our research 0.73+0.24
, | Pietro Ravani (2005) 0.78+0.23
ELISA
<90 m/ph/L,73 m Tetty Hendrawati (2009 0.73+£0.25 >0.05
Paola Pecchini (2012) 0.79+0.17
Our research 0.85+0.22
73m? ELISA :
<60 ml/ph/L.73 M omi Eiselt (2014) 087 (0.79-098) | 0%
Our research ELISA 0.59+0.13
2
230 mi/ph/1.73 m Prabath W.B. N.(2005) | HPLC 0.52+0.07 <0.05
Our research ELISA 0.73+£0.24
CKD with 5 JanT. Kielstein (2002) | HPLC 4.2+0.9 0.05
stages Tamow (DTD-2004) HPLC 0.46+0.08 <5
Danilo Fliser (2005) HPLC-MS 0.46x0.12
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Mean of CKD ADMA levels with eGFR<90 ml/ph/1.73 m? in this
research was the same to results of Pietro Ravani’s research, Tetty
Hendrawati’s research and Paola Pecchini’s research. All utilized ELISA
method to quantify ADMA levels (Table 3.14 va 4.1).

Danilo Fliser’s research presented lower ADMA levels than our results
and above authors (Table 3.14 va 4.1). This research utilized HPLC-MS.

Jan T. Kielstein’s research had higher mean of plasma ADMA levels
than our research’s and other researches’results. Tarnow’s result in diabetic
CKD presented lower mean of ADMA levels than above researches. Both
utilized HPLC method (Table 3.14 and 4.1).

With eGFR<60 ml/ph/1.73 m?, Jaromir Eiselt (2014) showed the same
of ADMA levels to our results (p>0.05) (Table 3.14).

With eGFR >30 umol/L, our ADMA levels was higher than ADMA
levels in Prabath W.B. Nanayakkara’s research (p<0.01) (Table 3.14 va 4.1).

Generally, our mean of ADMA levels was the same to levels from
researches that utilized ELISA.

Tetty Hendrawati and our research were of equal proportion of ADMA
elevation (p=0.362).

4.2.2. Plasma ADMA levels with CKD stages

There was an increasing of ADMA levels and elevation proportion
associated with eGFR reduction. ADMA levels of every CKD stage
were significant higher than control’s ones (Table 3.15 and table 3.16).
Many researches also presented plasma ADMA levels in different
stages (Table 4.2).
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Table 4.2. Plasma ADMA levels in different stages of CKD

ADMA Stage Stage 1|Stage 2| Stage 3| Stage 4 | Stage 5
n=32 | n=37 | n=30 | n=33 | n=44 | P
(umol/L)
n 2 | 37 | 30 | 33 44
Our research X + SD 0.52+ | 0.59+ | 0.68+ | 0.83+ | 0.97+ |<0.001
= 013 | 010 | 011 | 013 | 026
n 37 | 48 | 68
Danilo Fliser | = 0.37+ | 0.43+ | 0.56+ <0.01
XESD| 507 | 01 | 01
. n 25 | 25 25
X” P. i |% + sp 063+ | 0.72 | 0.73= | >0.05
smarawatl + 011 | 016 | 018
n 31 | 23 10 11
:'ee%rawaﬁ % +SD 0.70% | 0.74% | 0.87+ | 0.66+ | >0.05
* 020 | 025 | 021 | 038

Our ADMA levels with CKD stage 3 were equivalent to levels in Tri P.
Asmarawati's research. Our results were also equivalent to levels of Tetty
Hendrawati’s research at stage 3-4 and equivalent to Mac Allister’s results
at stage 5.

Our results were significantly higher than Danilo Fliser’s results at all
stages, Tri P. Asmarawati’s results at stage 5 and significantly lower than
Tetty Hendrawati’s ones at stage 2.

4.3. RELATIONSHIP BETWEENPLASMA ADMA LEVELS AND
SOME OF CVD RISK FACTORS
4.3.1. Plasma ADMA levels and gender

Our results presented that plasma ADMA levels were not depended
by gender.

4.3.2. Plasma ADMA levels and age

It existed a weak correlation between ADMA levels and age in CKD
(Table 3.18; r=0.225, p<0.01). However, there was not the relation between
plasma ADMA levels and 10 years of age.

Patients >65 years old had a higher proportion of ADMA elevation than
patients <65 years old had (p<0.05). Plasma ADMA elevation ratio of
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group >65 years old was twice higher than the second’s one (OR=1.99;
p<0.05) (Table 3.20).
4.3.3. Relationship between ADMA levels and BMI in CKD

In groups of BMI<18.5 kg/m? and BMI=18.5-<23.0 kg/m® , plasma
ADMA levels of CKD were significantly higher than the control’s ones
(p<0.001). It meant that ADMA levels were affected weakly by obese.

In CKD, ADMA elevation proportion was highest in group of
BMI<18,5 kg/mz. There was a moderate inverse correlation between this
substance and BMI (r=-0.3, p<0.001).

4.3.4. Relationship between ADMA levels and BP in CKD

Plasma ADMA level differences between hypertension CKD and non-
hypertension CKD were not significant (p<0.05). Differences of ADMA
elevation proportion between hypertension CKD and non-hypertension
CKD were not significant either. It existed a weakly favorable correlation
between plasma ADMA levels and SBP and mean BP (r=0.19 and r=0.16
respectively, p<0.05).

4.3.5. Relationship between plasma ADMA levels and hematological
indices in CKD

Plasma ADMA levels of anemia CKD were significantly higher than
non-anemia CKD’s ones. ADMA elevation proportion of anemia CKD
was significantly higher than non-anemia CKD’s one. In anemia CKD,
ADMA elevation ratio was 11 folds higher than the ratio in non-anemia
CKD (OR=11.16; 95% CI: 5.12-24.34; p<0.001) (Table 3.27).

ADMA levels were highest in patients with severe anemia (Hb<80 g/L)
(Table 3.28). There was a relatively strict inverse correlation between plasma
ADMA levels and Hb concentration (r=-0.525, p<0.001) (Table 3.29).

It was possible that an ADMA elevation could be existed with Hb
concentration <110.5 g/L, sensitivity of 71.3%, specificity of 80.2%, area
under ROC 80,6% (95% CI: 73.8%- 87.4%). Plasma ADMA levels could
predict anemic status at a fair good degree.
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There was an inverse correlation between plasma ADMA levels and
RBC (r=-0.526; p<0.001), Hct (r=-0.491; p<0.001) (Table 3.29). This is
appropriate to relationship between anemia and ADMA elevation.

There was a weak regression correlation between WBC and ADMA
levels ADMA (r=-0.182, p<0.05) (Table 3.29).

4.3.6. Relationship between plasma ADMA levels and chemo-
biological indices in CKD
4.3.6.1. Relationship between ADMA and hs-CRP

Differences of ADMA level means between different intervals of hs-
CRP (<1 mg/L, 1-3 mg/L va >3 mg/L) was not significant. There was not
correlation between plasma ADMA levels and hs-CRP levels (Table 3.31).
4.3.6.3. Relationship between ADMA and cholesterols

There was a weak correlation between plasma ADMA levels and serum
TG. There was not correlation between plasma ADMA levels and total C,
HDL-C and LDL-C.

4.3.7. Relationship between plasma ADMA levels and renal
function indices in CKD

There was a favorable correlation between plasma ADMA levels and
serum ure (r=0.642; p<0.001), serum creatinine (r=0.569; p<0.001) ; an
inverse correlation between plasma ADMA levels and eGFR (r=-0.689;
p<0.001). These correlation were strict in which the strongest correlation
was between eGFR and ADMA levels (Table 3.32).

With cut-off >0.68 pmol/L, ADMA levels could predict well a
reduction of eGFR (<60 ml/min/1.73m?), sensitivity of 86.9 %, specificity
of 82.6%, area under ROC 92.1% (95% ClI: 88.6%- 96.1%).

With cut-off <40,2 ml/min/1.73m? eGFR could predict very well
ADMA elevation possibility with sensitivity of 87.5%, specificity of
80.2%, area under ROC 92,0% (95% CI : 88.8%-96.2%).
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4.3.8. Relationship between ADMAX1000 and BMI, creatinine and
eGFR in CKD

In order to express exactly, we amplified ADMA levels by 1.000.
The results showed that there was a regression correlation inversely
between ADMAX1.000 with BMI (t=-2.434; p<0.05), eGFR (t=-7.617,
p<0.001) and favorably with serum creatinine concentration (t=3.259;
p<0.01). There was not correlation with added factors such as age, BP,
Hb, Hct, glucose concentration and ure levels although some of these
factors presented the correlation when they were analysed lonely with
ADMA (Table 3.33). eGFR had the strongest correlation in
comparation to other factors.
4.3.9. Relationship between eGFR and ADMA, age, mean BP, BMI,
creatinine, Hb, TG in CKD

There was an inverse regression correlation between eGFR and ADMA
(t=-57.278; p<0.001), age (t=-627; p<0.001), mean BP (t=-0.320; p<0.05),
serum TG (t=-2.482; p<0.05) and serum creatinine (t=-0.032; p<0.001);
favorable regression correlation between eGFR and Hb (t=0.220; p<0.05) in
which ADMA, age and creatinine predicted better than mean BP, Hband TG.
43.10. Relationship between ADMA level elevation and
anthropometry, clinic and paraclinic factors in CKD

We utilized logistic regression to predict plasma ADMA level elevation
by eGFR<60 ml/min/1.73m?, BMI, hypertension, hs-CRP and anemia.

The result showed that eGFR<60 ml/min/1.73 m2 (p<0.001) and anemia
(p<0.01) predict better than BMI and hs-CRP (p<0.05) (Table 3.35).

CONCLUSION
By studying plasma asymmetric dimethylarginine levels in patients with
chronic glomerulonephritis and stone pyelonephrology, we have
conclusion as following:
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1. Plasma asymmetric dimethylarginine levels in chronic kidney disease

Plasma asymmetric dimethylarginine levels in chronic kidney disease
were increasing with deterioration of renal function.

- Plasma asymmetric dimethylarginine levels in chronic kidney disease
were 0.73+0.24 umol/L,; in healthy people were 0.47+0.13 umol/L (p<0.001).

- Plasma asymmetric dimethylarginine levels in chronic kidney disease
of stage 1 were 0.52+0.13 pmol/L; of stage 2 were 0.59+0.10 pmol/L; of
stage 3 were 0.68+0.11 umol/L; of stage 4 were 0.83+0.13 umol/L and of
stage 5 were 0.97+0.26 pmol/L.

- Cut-off of plasma asymmetric dimethylarginine level elevation was
0.73 umol/L.

- Proportion of plasma asymmetric dimethylarginine level elevation was
highest at stage 5 and reached 90.9%.

2. Relationships between plasma asymmetric dimethylarginine levels
and cardiovascular disease risk factors in chronic kidney disease

Plasma asymmetric dimethylarginine levels in chronic kidney
disease relate to some of traditional and non-traditional cardiovascular
disease risk factors.

- Plasma asymmetric dimethylarginine levels correlated inversely and
relatively strictly to eGFR (r=-0.689; p<0.001), red blood cell (r=-0.526;
p<0.001), hemoglobin concentration (r=-0.525; p<0.001) and hematocrit
(r=-0.491; p<0.001); correlated favorably and relatively strictly to serum
creatinine (r=0.569; p<0.001) and serum ure (r=0.642; p<0.001).

- Plasma asymmetric dimethylarginine levels correlated inversely
weakly to body mass index and white blood cell; correlated favorably
weakly to age, systolic blood pressure, mean blood pressure and serum
triglyceride.

- There was not relation between plasma asymmetric dimethylarginine
levels and high sensitive C reactive protein and serum cholesterol.
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- There was multivariable regression correlation between plasma
asymmetric dimethylarginine levels and estimated glomerular filtration
rate (p<0.001), serum creatinine (p<0.01) and body mass index (p<0.05).

- Cut-off of plasma asymmetric dimethylarginine levels >68 umol/L
was possible to predict very well the reduction of estimated glomerular
filtration rate <60ml/min/1.73m? sensitivity of 86.9 %, specificity of
82.6%, area under ROC 92.4% (95% CI: 88.6% - 96.1%); cut-off
>0.7umol/L was possible to predict well the anemia, sensitivity of 72.0%,
specificity of 81.2%, are under ROC 82.2% (95% CI: 76.1%-88.3%).

- Plasma asymmetric dimethylarginine elevation >0.73 umol/L was
predicted well by estimated glomerular filtration rate <40.2 ml/min/1.73n?,
sensitivity of 87,5 %, specificity of 80,2%, area under ROC 92,0% (95%
Cl : 88,8%- 96,2%).

- Plasma asymmetric dimethylarginine elevation was predicted
simultaneously by estimated glomerular filtration rate <60 ml/min/1.73
m? (p<0.001), anemia (p<0.01), body mass index (p<0.05) and high
sensitive C reactive protein (p<0.05).

RECOMMENDATION

1. It is necessary to have futher research to find underlying possible
reason factors in relationship between ADMA levels and cardiovascular
disease risk factors in chronic kidney disease.

2. It is needed to expand the sample size to study plasma asymmetric
dimethylarginine levels in healthy people as well as in chronic kidney
disease patients, in patients with stage 5 chronic kidney disease on many
other subjects. Then, we will have more comprehensive review to
establish a physiologic interval of plasma asymmetric dimethylarginine
levels and have trial research to slow down the progression and reduce
cardiovascular disease risk and dead.

22



LIST OF PUBLISHED SCIENTIFIC ARTICLES

1. Hoang Trong Ai Quoc, Vo Tam and Hoang Viet Thang (2016),
“Asymmetric dimethylarginine plasma in end stage chronic kidney
disease”, Journal of medicine and pharmacy, vol. 30, pp.71-76.

2. Hoang Trong Ai Quoc, Vo Tam and Hoang Viet Thang (2016),
“Plasma asymmetric dimethylarginine level and the association with
cardiovascular risk factors in end stage chronic kidney disease”,
Journal of medicine and pharmacy, vol. 32, pp.50-59.

23



