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Fii cim en

Trong qua trinh hoc tdp, nghién ciru va hoan thanh lugn dan nay:

Toi xin gui loi cam on chan thanh dén Lanh dao khoa Ngi Than — Loc Mau, Ban giam
déc Bénh vién Tho”'ng Nhat da tao diéu kién cho t6i dwoc di hoc Nghién ciru sinh tai Truong
BPai hoc Y - Duoc, Pai hoc Hué.

Toi xin chan thanh goi loi cam on dén Ban Giam doc Pai Hoc Hué: Ban Pdo tao va Cong
tac sinh vién Pai Hoc Hué; Ban Giam Hiéu T ruwong Dai hoc Y - Duoc, Dai hoc Hué; Phong
Dao tao Sau Dai hoc Truong Dai hoc Y - Duoc, Dai hoc Hué: Ban chii nhiém va QOuy T hd‘y Co
Bo6 Mon Noi thuoc Truwong BPai hoc Y - Duoc Hué da nhiét tinh tmyén dat, hudng dan, cung cd'p
nhitng kién thirc quy bau va tao diéu kién thudn loi cho t6i hoc tdp, nghién curu.

Toi chan thanh cam on quy lanh dao va can bo, nhdn vién cua khoa Noi Thdan — Loc
Mau, khoa Kham bénh, khoa Vi sinh, khoa Huyét hoc, khoa Hoa sinh, phong Hanh Chinh,
Bénh vién Thdng Nhat, dd hé tro t6i trong quad trinh thu thdp 6 liéu va thuc hién mdu xét
nghiém. Téi ciing xin giti 1o cam on chdn thanh dén quy bénh nhan da dong y tham gia
nghién ciru va cung cdp nhitng thong tin trung thuc, chinh xdc vé tinh trang bénh Iy ciia
minh, giip t6i thu thap ddy di cdc s liéu nghién ciru.

Bdc biét, t6i xin chan thanh géi loi cam on va tri dn sdu sdc dén Thay GS.TS. Vé Tam
dd danh nhiéu thoi gian, céng sirc va da nhiét tinh triee tiép hiedng dan ciing nhir dong vién,
tao diéu kién hé tro, giup do moi mat cho toi trong qud trinh hoc tdp, nghién cuu va hoan
thanh ludan an.

T6i luén tran trong biét on, cam on gia dinh, ban bé va dong nghiép trong sudt thoi
gian qua da luon chia sé, hé tro va tao moi dieu kién thudn loi cho téi dé t6i hoc tdp va

nghién cuu. Voi tat ca tam long toi xin chan thanh cam on.

Hué, thang 02/2026
Nguyén Minh Quan
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LOI CAM DOAN

T6i xin cam doan day 13 cong trinh nghién ciru cia riéng t6i. Céac sb lidu, két
qua trong luan 4n 1a trung thuc va chua timg duoc cong bd trong bat ky cong trinh
nao khac.

Nghién ctru sinh

Nguyén Minh Quéan
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MO PAU

1. TINH CAP THIET CUA DE TAI

Bénh than man (BTM) da tré thanh mot trong cac van dé strc khoe duoc quan
tam hang dau trong thé ky 21. S6 lwong bénh nhan (BN) mic BTM ngiy cang gia
ting, udc tinh c6 khoang 843,6 triéu nguoi mic BTM trén toan thé gidi vao nim
2017. Ty 1¢ BTM tir giai doan 1 dén giai doan 5 & nhitng nguoi tir 20 tudi trd 1én 1a
10,4% & nam gidi va 11,8% & phu nit. Bénh than man thuong gap ¢ nguoi cao tudi
do muc loc cau than (MLCT) giam khi tudi cang cao, nir giéi nhiéu hon nam gidi,
d6i tuong mic bénh dai thao dudng, ting huyét ap (THA), c6 thé lién quan dén chung
toc, ngudi My da den co ty 186 mac BTM cao gap 3,7 1an so v6i ngudi My da trang.
Céc nghién ctiru (NC) cua To chire Ganh niang Bénh tat Toan cau (GBD: Global
Burden of Disease) di cho thdy BTM d3 n6i 1én nhu 13 mot nguyén nhan hang dau
gay tir vong trén toan thé gidi. Ty 1& tir vong toan cau & moi ltra tuéi do BTM d ting
41,5% tir nam 1990 dén 2017 [49]. BTM la nguyén nhan giy giam tudi tho ding hang
thtr 19 vao ndm 2013, dimg hang thr 13 vao ndm 2016, ding hang thr 12 vao nam
2017, va du bao ding hang thtr 5 vao nam 2040 [88].

BTM c6 anh hudng 16n dén strc khoe ciia cong dong vi bénh gay ra nhiu bién
ching nhu ting huyét ap, gitt mudi va nudc, thiéu mau, bénh 1y tim mach, toan
chuyén hoa,... Mot trong nhitng bién chimg quan trong cia BTM d6 14 r6i loan chuyén
hoa xuong va khoang chat do bénh than man (CKD-MBD: Chronic kidney disease—
mineral and bone disorder). Theo Huéng dan nim 2006 ctia T6 chtic Toan cau Cai
thién Két qua Bénh Than (KDIGO: Kidney Disease Improving Global Outcomes),
CKD-MBD duoc dinh nghia 1a "mot roi loan hé théng vé chuyén hoéa xuong va
khoang chit do bénh than man biéu hién béng mot trong ba hodc két hop céc yéu tb
sau: (a) bat thuong ciia chuyén héa canxi, phospho, hormon tuyén can giap (PTH:
Parathyroid Hormon) hodc vitamin D; (b) nhiing bat thudng vé tai tao xuong, khoang
hoa, thé tich, tang trudng tuyén tinh hodc sttc manh cua xuong; hodc (c¢) voi héa mach
mau hodc mé mém khac’’[107]. CKD-MBD dugc xem 1a yéu t6 gop phan dang ké
vao ty 1& tir vong & bénh nhan bénh than man, chi yéu thong qua viéc lam ting nguy
co tir vong do tim mach - nguyén nhan hang dau trong nhém bénh nhan nay [112].
Do do, vi¢c phat hién sém BTM va céc bién chting kém theo, dac biét la CKD-MBD

c6 ¥ nghia quan trong dé kiém soat tién trién bénh va giam ganh ning y té. Co ché



bénh sinh ciia CKD-MBD khéng chi lién quan dén rdi loan bai tiét cac chat khoang
ma con gén lién véi su suy giam churc nang ndi tiét cia than. Than 1a mot co quan noi
tiét quan trong, tiét ra cac hormon nhu erythropoietin, renin, calcitriol va Klotho. Sy
suy giam chirc nang noi tiét nay trong BTM gbp phan gay thiéu mau, réi loan xuong—
khoang va nhiéu bién chimg hé thong.

Trong bénh than man, suy gidm chirc nang noi tiét co thé xuét hién sém, trudc
khi chtrc ning bai tiét bi suy giam rd rét va duoc biéu hién qua su gia ting creatinin
huyét thanh. Trong khi cac phuong phap diéu tri hién nay chi yéu tip trung vao phuc
hoi chire nang bai tiét (loc méu, ghép than), vai trd ndi tiét ctia than — dic biét 1a
Klotho — van chua dugc quan tAm dﬁy du. Do d6, Klotho dugc xem 1a mot dau 4n
sinh hoc tiém ning, c6 thé phan anh su suy giam chirc nang ni tiét cia than o giai
doan sém, trudc khi creatinin tdng 10 rét.

Klotho dwoc san xuat cha yéu tir t& bao biéu mé dng than va ton tai dudi dang
protein xuyén mang ciing nhu dang hoa tan. N6 dong vai tro 1a dong thu thé cta yéu t6
tang trudng nguyén bao soi 23 (FGF23: fibroblast growth factor 23), tham gia diéu hoa
chuyén hoa phospho va vitamin D [137]. M6t s6 nghién ctru cho thay ndng do Klotho
huyét thanh giam sém ngay ca true khi creatinin huyét thanh ting, va muc giam nay
lién quan dén sy tién trién cia BTM va céc bién ching nhu CKD-MBD [22],[113]. Tuy
nhién, mot s6 nghién ctru khac khong tim thiy mdi lién quan rd rang gitra Klotho véi
chirc nang than, CKD-MBD hoic két cuc 1am sang, khién gia tri ciia Klotho trong phat
hién sém, tién lugng bénh van con gy tranh luan [128],[152].

Mic du ¢6 nhiéu nghién ctru qudc té da khao sat vai tro cia Klotho trong bénh
than man va CKD-MBD, két qua van chua théng nhét va chua da co so dé dua ra
khuyén cdo 1am sang cu thé. Cac nghién ctru trude dy thuong han ché vé ¢& mau,
thiéu nhom ching, khong bao quat day du cac giai doan bénh than man, chu yéu phan
tich riéng 1é trén nhém BTM hodc LMCK va hiém khi so sanh truc tiép giita hai nhom
nay. Pac biét, dir liéu vé mdi lién hé gitta Klotho huyét thanh va mat do xuong con
rat it. O Viét Nam, nghién ctiru vé CKD-MBD chu yéu tap trung vao céac chi s6 kinh
dién nhu canxi, phospho, PTH va 25-hydroxyvitamin D, trong khi chua c6 cong bd
ndo danh gia toan dién Klotho va mat d6 xuwong. Mot nghién ctru véi ¢& mau hop 1y,
bao quat cac giai doan BTM, so sanh truc tiép BTM, LMCK va nhém ching kém do
mat d6 xwong 1a can thiét dé gop phan lam sang to vai tro cua Klotho, bd sung dif liéu

trong nude va dinh hudng cho cac nghién ciru tiép theo. Vi vay, chung toi thuc hién



nghién ctru v6i dé tai: “Nghién ciru nong d9 Klotho huyét thanh va moéi lién quan
v6i mot so roi loan khoing xwong & bénh nhéan bénh thin man.”
2. MUC TIEU NGHIEN CUU

2.1. Xac dinh ndéng d6 Klotho huyét thanh & bénh nhan bénh than man tir giai
doan 1 dén giai doan 5.

2.2. Phan tich mdi lién quan giita ndng d6 Klotho huyét thanh véi:

a) Mxrc loc cAu than & nhom bénh than man chua loc méu;

b) M6t sb yéu td khoang xuong (canxi, phospho, PTH, 25-hydroxyvitamin D
huyét thanh) va mat d6 xuong & bénh nhan nghién ciru.

3. Y NGHIA KHOA HQC

Nghién ciru ndy cung cap dit liéu dau tién vé nong do Klotho huyét thanh ¢ bénh
nhan bénh than man céc giai doan va bénh nhan loc méu chu ky tai Vi¢t Nam. Day la
thong tin c6 gi tri bd sung cho co s& dit liéu trong nudce vé Klotho — mot dau 4n sinh
hoc tiém nang trong bénh than man.

Ngoai ra, viéc phan tich méi lién quan giira Klotho huyét thanh véi muc loc cau
than, mot sé yéu t6 khoang xuwong (canxi, phospho, PTH, 25-hydroxyvitamin D
[25(OH)D] va mat do xuong) gép phan lam rd hon co ché bénh sinh cua rdi loan
khoang xuong do bénh than man (CKD-MBD). Nhiing két qua nay c6 thé hd tro dinh
hudng cho cac nghién ctru tiép theo vé gia tri chan doan sém va tién luong cta Klotho
trong bénh than man.

4. Y NGHIA THUC TIEN

Két qua nghién ctru c6 thé giup nhan dién som tinh trang giam Klotho ¢ bénh
nhan bénh than man va goi y kha nang theo doi tién trién bénh thong qua chi ) nay,
dac bi¢t trong cac giai doan som khi chua c6 biéu hién 1am sang 10 rét.

Viéc danh gia ddng thoi Klotho huyét thanh véi cac chi sb khoang xuwong (canxi,
phospho, PTH, 25(OH)D va mat d6 xuong) c6 thé hd tro nhan dién nguy co rdi loan
khoang xuong va bién chirng tim mach & bénh nhan bénh than man, tir d6 gop phén
dinh hudng bién phap du phong hoac can thi€p sém. Ngoai ra, nghién ctru cling goi
¥ nhitng huéng di méi trong viéc tim hiéu vai tro tiém ning ctia Klotho trong quéan ly
CKD-MBD va cai thién chat lwong séng cho bénh nhan.



Chuwong 1
TONG QUAN TAI LIEU

1.1. BENH THAN MAN VA ROI LOAN CHUYEN HOA XUONG VA
KHOANG CHAT DO BENH THAN MAN

1.1.1. Chan do4n bénh thin man va céc bién chirg ciia bénh thin man

1.1.1.1. Chin dodn bénh thin man

Tiéu chuin chan doin bénh thin man

Theo huéng dan cia KDIGO, BTM dugc xéac dinh khi co su thay ddi vé cdu
trac hodc thay d6i vé chirc nang than kéo dai tir 3 thang trd 1én, do bat ky nguyén
nhan nio giy ra va anh huong dén stc khoe [81].

Thay d6i vé chirc nang than: Muc loc cau than (MLCT) giam xudng dudi 60
ml/phuat/1,73m? dién tich co thé, MLCT duogc udc tinh tir cac cong thure dua vao chét noi
sinh (MLCT udc tinh) hodc dugc do bang cac chat ngoai sinh (MLCT do ludng).

Thay d6i vé ciu trac cua than: cac thuong t6n hodc hu hong trong ciu trac than co
thé duoc phat hién truc tiép trén tiéu ban sinh thiét than; hodc duoc phat hién gian tiép
thong qua cac biéu hién sau: hién dién cta albumin hodc protein trong nudc tiéu, thay
d6i té bao va/hodc can lang nudc tiéu, tham do hinh anh, rdi loan nude dién giai hodc cac
bat thuong c6 ngudn goc tir 6ng than; hodc c6 tién st ghép than.

Chan doan xac dinh BTM khi ¢6 1 diéu kién trong s6 2 nhém diéu kién trén. Nhiing
bénh nhan c6 chi dau thuong t6n hodc hu hong ¢ than kéo dai tir 3 thang cling duoc chan
doén 12 bénh thdn man mic da MLCT > 60 ml/phut/1,73m? dién tich co thé.

Bang 1.1. Tiéu chuin x4c dinh bénh than man theo KDIGO 2012 [81]

Tiéu chuin Cac dic diém cia tiéu chuin
Chi déu thuong ton hay hu hong & | - Albumin niéu (AER > 30 mg/24 gio;
than ACR > 30 mg/g [> 3 mg/mmol]);
(bat ky chi dau nao ton tai tir 3 thang | - Bat thuong tru niéu
trd 1én) - Ri loan dién giai hodc réi loan khac do

16i loan éng than

- Céc bt thuong vé md hoc

- Bat thuong vé ciu triic trén hinh anh hoc
- Tién sir ghép than

Giam MLCT - MLCT < 60 mL/ phat/ 1,73m?

AER: albumin niéu trong 24 gio; ACR: ty s6 albumin niéu/creatinin ni¢u.




Phan giai doan bénh thin man
BTM duoc chia lam 5 giai doan dya trén gia tri cia MLCT tai thoi diém tuong Ung.
Giai doan 3 duogc chia thanh 2 phan nhom la giai doan 3A va giai doan 3B. Nhom bénh
nhan loc méau dugc phan loai 1a giai doan 5D (Dialysis), nhoém bénh nhan ghép than dugc
phén loai tir giai doan 1T dén 5T (Transplantation) tity theo MLCT (Bang 1.2).
Bang 1.2. Cac giai doan ctuia bénh than man [81]

Giai . MLCT
doan Mo ta (ml/phat/1,73m? da)
1 Té6n thuong than kém MLCT binh thudng hoic ting >90
2 T6n thuong than kém giam nhe MLCT 60-89
Giam vira MLCT 30-59
3 3A: giam nhe dén vira 45-59
3B: giam vira dén ning 30-44
4 Giam nang MLCT 15-29
5 Suy than <15
T: néu 14 than ghép; D néu loc mau.

Nguyén nhan cia bénh thin man

Nguyén nhin gdy ra BTM can duoc tim hiéu k§ vi né c6 lién quan dén viéc
chan doan va tién luong bénh. Mot sb bénh 1y than can phai dugc diéu tri chuyén
sdu nhu tic nghén duong tiét niéu, hoi ching than viém va/hodc viém cau
than/viém mach mau, bénh mach mau than, da u tiy hoac cac bénh toan than khac
gy ton thuong than. Bat ké nguyén nhan ban dau ctia bénh than man 1a gi thi viéc
giam MLCT kéo dai trong BTM c6 thé gdy ra qua trinh ting loc thich nghi cia cac
nephron c6 chirc nang con lai, diéu nay co thé 1am ton thuong than hon nira va lam
nang thém tinh trang BTM hién c6 [121]. Cac nguyén nhan cia bénh than man c6
thé tom tat & Bang 1.3.

Bang 1.3. Phan loai cac nguyén nhan gay bénh than man [81]

Bénh h¢ thong anh hwéng
tdi than

Bénh thin nguyén phat (khong
¢6 bénh hé thong kém theo)

Bénh
cau than

bai thao duong, bénh tu mién hé
théng, nhiém khuan hé théng,
thuéc, ung thue (bao gbém
amyloidosis)

Viém cau than tang sinh 9, ¢6 hinh
1iém hodc xo héa cau than 6 - doan,
bénh than mang, bénh than thay
d6i tdi thiéu.




Bénh hé théng anh hwéng
téi than

Bénh than nguyén phat (khong
c6 bénh hé thong kém theo)

Nhiém trung hé thong, tw mién,

Nhiém khuan duong tiét ni¢u, soi

Bénh o S ~ .2 | than, tic nghén, bénh 1y 6ng than
s~ A sarcoidosis, thudc, urate, doc to R , .. ,
1y ké - ong N N : nguyén phat (nhu hdi ching
A moi truong (chi, acid aristolochic), . LA N S
than Fanconi, toan hoa ong than, hoai tr
ung thu (myeloma) x A A
ong than cap...)
Xo vita dong mach, ting huyét ap,
Bénh thiéu mau cuc bg, thuyén tic do | Loan san xo co, viém mach than
mach mau | cholesterol, viém mach h¢ thong, | gi61 han
huyét khoi vi mach
Bénh 1y . . N , A 1A A
di truyén Bénh than da nang, héi chung | Loan san than, bénh nang tuy than,
\ Alport, bénh Fabry bénh té bao c6 chan
va nang

Phén tang nguy co bénh thin man
BTM duoc phan thanh 6 nhém nguy co dya trén MLCT (G1-G5) va dugc bo tro thém
3 nhém nguy co dua vao ty s albumin niéu/creatinin niéu (ACR) (A1-A3) (Bang 1.4.). Viéc

phan tAng nguy co ndy gitp tdi wu hoa trong viée diéu tri va chim séc bénh nhan BTM.

Bang 1.4. Phan ting nguy co tién trién ciia bénh than man dén giai doan cudi [81]

Tiéu chuin Albumin niéu/Creatinin ni¢u
Tién lrong vé tién trién ciia bénh thin man Al A2 A3
dua vao MLCT va Albumin niéu theo <30 30-300 =300
KDIGO 2012 mg/g mg/g mg/e
<3 3-30 >30
mg/mmol mg/mmol mg/mmol
gg Gl | Binh thuong hodc cao >90
& | G2 | Giamnhe 60-89
£ | G3A | Giam nhe dén vira 45-59
f&/ G3B | Giam vira dén ning 3044
§ G4 | Giam ning 15-29
= G5 | Suy than <15

Mau xanh 14 cdy twong ng voi nguy co thp (néu khong c6 diu hiéu nao

khac ctua bénh than cling nhu BTM). Mau vang tuong tng v&i nguy co muc do

vlra. Mau cam tuong ting v6i nguy co cao. Mau dé twong ung voi nguy co rat cao.

Mau d6 sim tuong ng nguy co & mic cao nhat. Tat ca bénh nhan bi BTM giai

doan 4 tré 1én va/hoac ¢ albumin ni¢u cao (muc A3) nén dugc bac si chuyén khoa
Than theo doi.




1.1.1.2. Bién chitng ciia bénh thgn man

BTM tién trién c6 lién quan dén mot s6 bién ching, MLCT cang thap thi ty 18
bién chimg cang ting. Nhimng bién chimg niy gép phan giy ra ty 1é mic bénh va tir
vong cao va chat lugng cudc sdng kém. Bao gém cac bién chimg chinh sau day:

Ting huyét ap

Tang huyét ap (THA) 12 bién ching phd bién ¢ bénh nhan bénh thin man, gip
0 khoang 65—-85% truong hop va c6 xu hudng gia tdng khi chirc nang than giam [31].
Khac véi ting huyét ap nguyén phat thuong khong rd nguyén nhan, ting huyét ap
trong bénh than man la THA thtr phat, xudt phat tir cac roi loan sinh Iy bénh do ton
thuong than va mat can bﬁng diéu hoa thé dich — mach mau. Cac co ché chinh bao
g6m giit mudi va nudc, ting hoat hé than kinh giao cam, ciing nhu rdi loan chirc ning
n6i mo. Pay 1a mot bién ching dic biét dang lo ngai vi khong chi lam ting téc do
tién trién cta bénh than ma con lam gia ting nguy co mac bénh tim mach va tir vong
& nguoi bénh. Viée phat hién va kiém soat huyét 4p & murc toi vu c6 thé mang lai loi
ich truc tiép cho bénh nhan [18]. Cac huéng dan dong thuan khuyén nghi duy tri
huyét ap duodi 120/80 mmHg & bénh nhan bénh than man chua ghép than, va dudi
130/80 mmHg ¢ bénh nhan sau ghép than [54]. Kiém soat tot bién chtng ting huyét
ap & bénh nhan BTM bang thubc, thay d6i 161 song (giam can, han ché mudi,..) 1a mot
trong nhitng bién phap 1am cham tién trién BTM.

Bién chirng tim mach

Bién chimg tim mach 1a nguyén nhan hang dau gy tr vong ¢ bénh nhan BTM.
Ty 1é mic va mirc do ning cua cac bién cb tim mach ting dan khi chtrc niang than suy
giam. Vi dy, nguy co tir vong do nguyén nhan tim mach cao hon 8,1 1an & bénh nhan
BTM giai doan G5A3 (MLCT <15 ml/phut/1,73 m? va ti 1¢ albumin ni€u/creatinin
niéu >300 mg/g) so v4i quan thé doi chimg khong méic bénh than [94]. Tang huyét
ap 1a bién ching thuong gip cua bénh than man, ddng thoi 1a yéu td nguy co hang
dau thiic dy phi dai that trai, suy tim, bénh mach vanh va dot tir. Cac bién chimg tim
mach ¢ bénh nhan BTM thudng bao g@)m phi dai va roi loan chuec nang that trai, bénh
mach vanh va xo vita dong mach sém, bénh van tim do voi hdéa, bénh mach méu
ngoai bién va dot tir do tim. Nhiing rdi loan nay thudong phdi hop va tuong tac 13n
nhau, gop phan 1am ting dang ké nguy co tir vong do tim mach & bénh nhan BTM.
Viéc diéu trj cac yéu t6 nguy co tim mach truyén thong nhu ting cholesterol va kiém

soat huyét ap cho théy c6 hi¢u qua ¢ bénh nhan BTM, dac bi¢t BTM tur giai doan 1



dén 3. Tuy nhién, cin xem xét ca cac yéu t6 lién quan dén BTM nhu rdi loan chuyén
hoa khoang chat va xuong, vén gop phan vao bénh co tim va bénh mach mau [63].
Viéc kiém soat va quan 1y tot cac yéu t6 trén bén canh cic yéu td nguy co truyén
thong co thé gop phan lam giam ganh ning bénh tim mach & BTM.

Thiéu mau

Thiéu méau do bénh thdn man 13 dang thiéu mau diang sic — dang bao, thuong
gip ¢ bénh nhan BTM va lién quan dén tién luong x4u ciing nhu ting nguy co ti
vong. Nguyén nhan chinh 14 thiéu hut erythropoietin ning do than giam san xuét,
két hop voi tinh trang viém man va thiéu sat chirc nang. Chan doan dya trén cong
thirc méu, tiéu ban mau ngoai vi va cac xét nghi¢m loai trir nguyén nhan khac nhu
thiéu vitamin B12, folate hay rdi loan chuyén hoa sat. Diéu tri chu yéu bao gdém
str dung thudc kich thich tao hdng cau va bo sung sat. Cac huéng dan hién nay da
duogc cap nhat dang ké, véi nhiéu liéu phap mdi dang duoc nghién ctru, nhin manh
vai tro phéi hop da chuyén khoa trong chim séc bénh nhan dé téi wu hoa két qua
diéu tri [52].

Giir mudi va nuéc

Trong BTM giai doan 4 dén 5, va co thé & giai doan 3, than mét kha nang diéu
hoa can bang natri, din dén tinh trang thira hodc thiéu natri. Trong thuc hanh 1am
sang, thira natri kém theo giit nudce 1 tinh trang pho bién nhat, du ty 1¢ chinh xac chua
rd [83]. Tinh trang ndy gop phan gy phu, ting huyét ap va bénh tim mach, dic biét
1a phi dai that trai, c6 thé din dén rdi loan chirc ning tim. Diéu tri bao gdm kiém so4t
luong dich, han ché mubi va sir dung thudc loi tiéu nhu thiazide va loi tiéu quai dé
giam phu va cai thién két cyc tim mach.

Toan chuyén héa va roi loan dién giai

Toan chuyén hoa xay ra khi than khong thé bai tiét luong axit du thira, ddn
dén ndng do axit trong co thé ting 1én. O giai doan dau cia BTM, tinh trang nay
c6 thé xuét hién ma khong giam bicarbonate huyét twvong nho cac hé dém cua co
thé [89]. Viéc diéu tri bang liéu phap kiém hoa ¢ thé c6 loi, nhung ciing can than
trong vi anh huéng dén luong natri va kali trong mau. Céc thudc chira kiém khong
c6 natri va kali hién dang dugc phat trién, tuy nhién gia thanh con cao. Viéc sir
dung natri bicarbonate dé diéu tri nhiém toan chuyén héa c6 triéu ching ¢ bénh
nhan BTM tién trién duoc xem 1a phu hop véi diéu kién hién tai.Toan chuyén hoéa
min tinh c6 thé gay ra di héa co xwong, giam nhay cam véi hormon va thac day

tién trién cua BTM.



Hi chirng ting ure huyét

Hoi ching tang ure huyét bao gdm nhiéu triéu chirng nhu chan an, mét moi,
suy nhugc, ngtra, budn nodn, hoi ching chan khong yén, rdi loan giéc ngu va rbi
loan chirc ning tinh duc. Ngtra 1 triéu ching pho bién va c6 thé anh hudng xau
dén chét lugng cudc sdng. Nguyén nhan giy ngtra chua rd nhung c6 thé do tich tu
cac chat doc uré huyét cu thé trong da. Can phan biét ngira do ting ure huyét voi
ngtra trong cic bénh 1y khac. Diéu tri bao gdm liéu phap tai chd, thudc khang
histamine, gabapentin va chat diéu bién thu thé opioid [27]. Diéu tri cuong cin
giap va ting phosphate mau c6 thé cé hiéu qua trong viéc giam ngira & mot sd
bénh nhan. Hoi ching chan khong yén 1a mot chan doan 1am sang gip trong BTM.
Ca ngira va hoi chimg chan khong yén déu lién quan dén rdi loan gidc ngu, tram
cam, chat lugng cudc séng kém, ty 1¢ méc bénh tim mach va ty 1€ tir vong cao hon.
Triéu chtng cta hoi chirng chan khong yén ¢ thé giam bdt bang cach tap thé duc,
dung céac thudc nhu gabapentin, thudc diéu bién dopaminergic, thudc chéng tram
cam serotonin va lithium.

Roi loan chuyén héa xwong va khoang chit do bénh thin man

Céc bién ching rdi loan xuong va khoang chat do cac bién ddi bénh 1y trong
BTM gy ra la bién ching quan trong ciia BTM, anh hudng dén ty 18 tir vong va chat
lugng cude sdng ciia nhidu bénh nhan BTM. Bién chimg nay s& dugc dé cap chi tiét
trong phan sau.
1.1.2. Rdi loan chuyén héa xwong va khoang chat do bénh thin man
1.1.2.1. Pinh nghia roi loan chuyén héa xwong va khodng chit do bénh thin man

MGéi lién hé gita bénh than va cac bat thuong vé xuong da dugce ghi nhan tir
nam 1883, khi Lucas dé xuét thuat ngr “bénh co1 xuong do than” dé mé ta tinh trang
bénh nhan c6 albumin niéu kém bién dang xuong. Pén nam 1930, Bauer va cOng su
d3 phat hién mdi lién quan giita ton thuong xwong (viém xuwong xo hoa) va tuyén cin
giap sau khi nghién ctru 88 bénh nhan bi roi loan ndi tiét vé xuong. Bay nam sau,
Albright va cong su cho rang cac bénh nhan BTM véi tinh trang ting phosphate va
gidm canxi trong mau ¢ nguy co cao bi ting san tuyén can gidp va viém xuong xo
héa. Vao nhitng nam 1940, thuat ngir “loan dudng xwong do than” duoc st dung dé
thay thé cho "bénh coi xuong do than" [141].

Su ra doi ciia “Gia thuyét ddnh d6i” (tic gia Bricker va Slatopolsky) da giai

thich loan dudng xwong do than 1a hdu qua cua mat nephron, dan dén taing PTH dé
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bu trr tang phosphate mau. Trong nhiing nam 1960-1970, viém xuong xo hoa va
loan dudng xwong hdn hop phod bién & BTM giai doan cudi, trong khi nhuyén xuong
hiém gdp. Khi loc mau tré nén phd bién, nhuyén xuong ting do nhiém ddc nhom tir
nuédc may va sir dung thudc gian phosphate chira nhom, véi biéu hién thiéu mau hong
cau nhé va bénh ndo kém theo. Tinh trang nay giam nho cai thién hé théng nudc loc
va han ché thudc gin phosphate chira nhom.

Niam 2003, T6 chtre National Kidney Foundation dé xuat dinh nghia loan dudng
xuwong do than 18 mdt nhém cac roi loan Xxuong xuét hién hodc nang hon do BTM,
dan dén yéu xuong va giy xuong, r6i loan chuyén hoa khodng chat va cac biéu hién
ngodi xuong [46]. Pinh nghia nay khong dugc chip nhan trén toan cau. Hoi nghi
dong thuan ciia KDIGO lan thtr hai vao nam 2005 da dua ra thuat ngit CKD-MBD
duoc chép thuan rong rai hon, day la mot tinh trang r6i loan hé théng vé chuyén hoa
xuong va khoang chat do BTM biéu hién bang mét hoic két hop cac yéu tb: (1) bat
thuong vé chuyén héa canxi, phospho, PTH hoic vitamin D; (2) bat thuong vé chu
chuyén xuong, khoang hoa, khéi luong xwong, ting trudng tuyén tinh hodc sitc manh
ctia xuong; hodc (3) voi hoa mach mau hoic mé mém khac [107]. Pinh nghia di cung
cAp mot chuan muc hop 1y dé so sanh cac nghién ctru trong linh vuc nay.
1.1.2.2. Réi loan chuyén héa khodng xwong do bénh thin man

CKD-MBD thudng bat dau sém trong tién trinh cia BTM, nhung rdi loan nay
tré nén 1 rang khi MLCT giam xuéng duéi 45-50 mL/phut/1,73 m? da véi biéu hién
cuong can giap thu phat, tang phosphate mau, ha canxi mau va tinh trang nay ngay
cang xau khi BTM tién trién (giai doan 3B—5) [43]. Nam 1960, Bricker va cong sy
d3 dua ra “gia thuyét nephron nguyén ven”, gia thuyét nay cho rang s6 luong nephron
giam dan trong bénh than man, nhung cac nephron con lai s€ hoat dong bu trir cho
cac nephron bj tén thuong va duy tri can bang ndi moi ciia chat tan. Hoat dong bu trir
bao gdm su gia ting MLCT ctia mdi nephron, giam tai hp thu va ting bai tiét & éng
than, diéu nay co thé gay ra mot s6 hau qua bat 1gi nhu bat thuong uré mau va CKD-
MBD (“gia thuyét danh d6i”). Thuc t&, MLCT giam dan dan dén giam dao thai
phosphate qua nudc tiéu nhung néng do phosphate huyét thanh c6 thé duy tri & mirc
binh thuong cho dén cac giai doan tién trién cia BTM boi vi ¢ su gia tang bu trir
ciia PTH va FGF23, hai hormon quan trong lién quan dén viéc diéu hoa hoat dong
bai tiét phosphate cua than [32]. Viéc xac dinh FGF23 va dong thu thé Klotho ctia n6

d3a din dén mot quan diém mai vé “gia thuyét danh d6i”. FGF23 c6 ca loi ich ngan
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han (giam ndng d6 phosphate trong huyét thanh) va tac dung lau dai (tham gia vao

qua trinh phaét trién cudng can giap thir phat)

Kl
Truc xwong - than

vit D3

Hinh 1.1. Tuong tac gitta FGF23, PTH, vitamin D3, phospho trong bénh than man [58]

Su bai tiét FGF23 dugc kich thich bai mirc ting PTH, calcitriol (1,25(OH)2D5)
va phospho tir ché d6 an. Mat khac, FGF23 tc ché bai tiét PTH, 1am giam nong do
1,25(0H).Ds, giam hép thu phospho & rudt, e ché tai hip thu phospho & dng lwon
gan dan dén ting thai phospho qua nuéc tiéu. Hon nita, 1,25(0H),Ds trc ché PTH va
ting phosphate mau 1am giam do nhay ctia thu thé cam nhan canxi (CaSR: Calcium-
Sensing Receptor), anh hudng truc tiép dén qua trinh tong hop PTH.

Ting nong do phosphate trong mau

Ting phosphate mau 13 yéu t6 dong vai tro then chdt trong BTM. Cac chat dong
van chuyén phosphate phu thudc natri nhu NaPi-2a, NaPi-2b va NaPi-2¢ giup kiém
soat luong phosphate hp thu ¢ rudt va tai hap thu ¢ than. Khi ndng do phosphate
trong mau thap, NaPi-2b & rudt sé ting cudong hap thu phosphate tir thyc pham, con
NaPi-2a va NaPi-2¢ ¢ than sé tai hép thu phosphate da duoc loc qua cau than, han
ché luong bai tiét qua nudc tiéu. Hoat dong cuia cac kénh nay duoc diéu chinh boi
nong do phosphate trong mau va mot sé hormon khéc [72]. Céac hormon chinh diéu
chinh can bang phosphate 13 phirc hop FGF23/Klotho va PTH . Trong giai doan dau
cia BTM, co thé diéu chinh bang cach ting bai tiét hormon PTH va FGF23 dé duy
tri mic phosphate huyét thanh binh thudng. Tuy nhién, MLCT giam duéi 30-40
mL/phat/1,73 m? da, néng d6 FGF23 ting cao nhung khong du dé kiém soat
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phosphate, dan dén ting phosphate mau. Tang phosphate mau kéo theo giam canxi
mau, giam tong hop 1,25(0H).D; va ting biéu hién gen PTH, gop phan giy ra cuong
can giap. Ngoai ra, ndng do phosphate cao con trc ché CaSR trén tuyén cén giap, 1am
tang su on dinh cia PTH mRNA, tir d6 ting san xuat PTH.

Giam tac dung cua calcitriol

Calcitriol hay 1a,25-dihydroxyvitamin D3 la dang hoat dong cia vitamin D,
dugc tong hop o 6ng luon gan cia than boi 1-a-hydroxylase (CYP27B1), men nay
xUc tac qua trinh hydroxyl hoa 25(OH)D. Calcitriol bi phan huy béi 24-hydroxylase
(CYP24A1) chuyén d6i 1,25(0H).Ds thanh cac chat chuyén hoa khong hoat dong.
Sy tong hop 1-a-hydroxylase dugc kich thich béi ha canxi mau va PTH, trong khi su
tong hop cua 24-hydroxylase ting 1én khi c6 ting phosphate mau va FGF23.Trong
BTM, FGF23 va phosphate ting dan dén giam ndng do calcitriol. Giam calcitriol dan
dén giam kha ning hap thu phosphate va canxi tai rudt, gay ha canxi mau, kich
thich tuyén can giap san xuat thém PTH. Pong thoi, khi nong do calcitriol giam dan
dén giam hoat dong cua thy thé vitamin D (VDR: Vitamin D Receptor) va CaSR
trén tuyén can giap, dan dén ting san xuat PTH va cudng can giap. Calcitriol kich
thich san xuat FGF23 trong xuong, nhung khi BTM tién trién, co thé khong con
dap tGng tot voi FGF23.

Mait cAn bang canxi

Trong BTM, khi chirc nang than suy giam, kha niang bai tiét canxi qua nudc tiéu
cling giam. Pong thoi, ndng d6 1,25(0H).Ds giam dan 1am giam hap thu canxi tir
rudt, khién co thé phu thude vao lugng canxi cung cép tir ché d6 an uéng. Can duy tri
can bing canxi trung tinh trong sut cac giai doan ctia BTM, vi thiéu canxi c6 thé din
dén mat xuwong qua murc va cudng can giap thir phét va thira canxi c¢6 thé day nhanh
qua trinh vb6i héa mach mau va moé mém [108]. Cac nghién ctu di cho
thay lwong canxi nhap trung binh hang ngay tir 800 -1000 mg [130].

Vai tro cua FGF23

Phan 16n FGF23 do tao cdt bao va cdt bao tong hop dé dap tmg véi tinh trang
tang phosphate mau hodc khi c6 ting nong d6 1,25(0OH).Ds hodc ting PTH. Céc yéu
t6 diéu hoa qua trinh tong hop va bai tiét FGF23 bao gém canxi ion héa, giam ling
dong sat, hé théng renin—angiotensin—aldosterone, stress oxy héa va viém. FGF23 hoat
dong thong qua gan két v6i thu thé ciia né (FGFR: Fibroblast Growth Factor Receptor)
v6i sy tham gia cta dong thy thé Klotho, giup ting ai luc cua FGF23 véi FGFR. O



13

than, FGF23 lam giam tai hip thu phosphate va thiic dy bai tiét phosphate qua nudc
tiéu bang cach trc ché cac cht ddng van chuyén phosphate phu thudc natri (NaPi2a,
NaPi2c) tai 6ng lwon gan [60], FGF23 con lam ting tai hap thu canxi va natri bang
cach kich hoat kénh ion chon loc canxi TRPVS (Transient Receptor Potential Vanilloid
5) va chit déng van chuyén natri-clorua tai té bao biéu mé dng luon xa [47]. Trong giai
doan dau cua BTM, FGF23 dong vai tro bao vé vi n6 kich hoat cac hé théng can béng
khoang chit dé dwra luong phosphate trong mau trd vé binh thuong. FGF23 dugc ching
minh ting sém hon PTH huyét thanh va 1a yéu t6 dy bao tién trién nhanh dén BTM
giai doan cudi [69], [44] . FGF23 ciing trc ché tong hop va phan huay 1,25(0H).D3
bang cach trc ché 1-a-hydroxylase va kich thich 24-hydroxylase. FGF23 kich hoat hé
thdng renin-angiotensin—aldosterone (RAAS) mot cach gian tiép, chu yéu théng qua
trc ché tong hop 1,25(0H)2Ds (calcitriol). Su giam calcitriol lam mat di tac dung tc
ché 1én renin, tir d6 tang tiét renin, kich hoat RAAS, dan dén ting angiotensin II va
aldosterone. O tuyén can giap, FGF23 tic ché san xuat va bai tiét PTH, kich hoat CaSR
va ting biéu VDR, gop phan tic ché tiét PTH [20]. Tai rudt, FGF23 1am giam sy hap
thu phosphate bang cach trc ché hoat dong ctia chat van chuyén NaPi2b va gian tiép
thong qua viéc giam néng d6 1,25(0OH)2D3 trong huyét thanh, tir d6 tao ra su can bang
phosphate 4m. Tém lai, & BTM, nong d6 FGF23 cao lam giam tinh trang ting
phosphate mau, giam nong do vitamin D hoat dong, trc ché tong hop va bai tiét PTH.

Vai tro cua Klotho

Klotho 13 mét protein xuyén mang, dong vai tro dong thu thé ciia FGF23. Tam
quan trong cua Klotho di dugc chimg minh & chudt khi thiéu Klotho c6 kiéu hinh
tuong ty nhu chudt thiéu FGF23, v6i cac dic diém 130 hoa sém, voi hda mach mau,
thay d6i chuyén hoa canxi/phosphate v6i ting phosphate mau va giam tudi tho [62].
R6i loan truc FGF23-Klotho dic trung badi n@)ng do Klotho thép va FGF23 cao, da
dugc ghi nhan 1a mot dac diém ban dau cia BTM. Trong giai doan tién trién cua
BTM, mic du ndong d6 FGF23 tang cao dé cd gang kiém soat tinh trang phosphate
mau, nhung hiéu qua diéu hoa phosphate van bi suy giam. Nguyén nhan chu yéu 1a
do sy thiéu hut Klotho [20]. Klotho dong vai tro thiét yéu trong cin bang ndi moi
khoang chat thong qua twong tac véi cac ddu 4n khac cua CKD-MBD (PTH,
phosphate, FGF23 va 1,25(0H),D3). Ngoai ra, Klotho con dugc goi 1a protein diéu
hoa canxi, phosphate vi c6 kha ning thai phosphate va ngan ngira mat canxi qua nudc

tiéu. Do d0, thiéu Klotho s& dan dén rdi loan chuyén hoa khoang chét, cuong can giap
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thir phat, voi héa mach mau va phi dai co tim [59], trong khi st dung Klotho ngoai
sinh ¢6 thé cai thién hodc ngan chan sy phat trién cia CKD-MBD. Vai tro ciia Klotho
s& duoc trinh bay cu thé hon trong phan sau cta luan 4n.

Cwong can giap thir phat

Cudng can giap thir phat trong bénh than man tién trién 1 hau qua cta rdi loan
can bing khoang chét, bao gdm ting phosphate mdu, ha canxi mau va giam
1,25(0H):Ds, dan dén ting tiét PTH. Mic du FGF23 c6 vai tro te ché tiét PTH thong
qua phirc hop FGFR—Klotho tai tuyén can giap, hiéu qua nay bi suy giam do thiéu
Klotho, trong khi ha canxi mau 1am giam hoat héa thu thé cam nhan canxi (CaSR),
g6p phan duy tri ting tiét PTH. PTH lam ting tai hip thu canxi va ting bai tiét
phosphate tai than, kich thich hiy xuong huy dong canxi va phosphate, dong thoi
tang giai phong FGF23 tir té bao xuong; nguoc lai véi FGF23, PTH kich thich hoat
dong 1-o-hydroxylase, 1am ting téng hop 1,25(0H):Ds va ting hip thu canxi,
phosphate tai rudt. Tang tiét PTH kéo dai gdy bénh xwong chu chuyén cao, 1am ting
ndng do canxi va phosphate huyét thanh va gép phan vao voi hoa 16p trung mac mach
mau théng qua viém tai chd, stress oxy hoa va sy chuyén doi kiéu hinh cua té bao co
tron mach méau sang dang giéng tao cot bao, kém theo giai phong cac ti chat nén
(matrix vesicles) va ling dong hydroxyapatite trong thanh mach [57].
1.1.2.3. Réi loan xwong do thin

Loan dudng xwong do than (Renal osteodystrophy)

Qua trinh tai tao xwong xay ra lién tuc trong co thé nham duy tri su chic khoe
va 6n dinh cta xwong. Qua trinh nay gom hai giai doan 1a hily xuwong va tao xuong,
hai giai doan nay duoc diéu tiét bai sy twong tac giita cac té bao xwong va nhiéu yéu
t6 nhu phdi tir hoat hoa thy thé nhan kappa B (RANKL: Receptor Activator of
Nuclear Factor Kappa-B Ligand), osteoprotegerin (OPG) va PTH. Té bao tao xuong
(tao cdt bao, cot bao) tiét ra RANKL, yéu t6 nay gin véi cac thy thé RANK nam trén
cac té bao tién chat ciia huy cbt bao (& bao huy xuong), tao thanh cac hity cbt bao &
trang thai hoat héa, gitp tiéu huy xwong va giai phong canxi vao mau. Dé duy tri can
bang, c6t bao con tiét ra OPG dé canh tranh véi RANKL trong viée gan két voi RANK
gitip e ché qua trinh huy xuwong. PTH kich thich té bao tao xuwong bai tiét RANKL,
gian tiép thiic day huy xuwong dé duy tri ndng do canxi mau. Trong BTM, ¢6 su thay

dobi néng dd cac chat nhu PTH, vitamin D, canxi, .. .gay ra loan dudng xuong do than.
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Té bao tién than caa té bao hiy xwon

Pai thuwc bao RANKL
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Qua trinh tao xwong

OPG irc ché huiy xwong

Hinh 1.2. C4c yéu t6 anh huong dén qua trinh tai tao xuong [53]

Loan dudng xuong do than, mot thanh phﬁn cia CKD-MBD, mé ta cac bat
thuong vé cAu trac xuong ¢ bénh nhan bénh than man, ddc biét giai doan muodn. Tinh
trang ndy lam ting nguy co giy xwong va lién quan dén bién c6 tim mach. Tiéu chuin
vang chan doan 1 sinh thiét xwong, voi hé théng phan loai TMV dya trén chu chuyén
xuong (Turnover), khoang hoa (Mineralization) va thé tich xuwong (Volume) (Bang
1.5). Céc thé chinh gom: (1) bénh xwong chu chuyén cao do cudng can giap thi phat;
(2) bénh xwong bat dong véi chu chuyén thap, thudng gip ¢ bénh nhan loc mau; (3)
nhuyén xuong véi 1di loan khoang hoéa; (4) thé hdn hop; va (5) thiéu xuong, loing
xuong. Ngoai ra, mot s6 bat thuong khac nhu nhiém toan man tinh va amyloidosis
do B2-microglobulin ciing ¢ thé gap [107].

Bang 1.5. Hé thong phan loai TMV [107]

Chu chuyén xwong (T) Khoang héa (M) Thé tich (V)
Thap Binh thuong Thap
Trung binh , Trung binh
Bat thuong
Cao Cao

Mat do xwong, loang xwong va bénh thin man

BTM lam ting nguy co gdy xuong [138], cha yéu do cac rdi loan chuyén hoa
xuong trong BTM tién trién nhu ting phosphate, cudng can giap tht phat, toan chuyén
hoa, ting FGF23, ting sclerostin, cting véi cac yéu td nguy co kém theo nhur nguy co

té ngd cao do gidm khoi co, sit dung glucocorticoid, roi loan hormon sinh duyc, ting



16

prolactin mau, dinh dudng kém, thiéu vitamin D va han ché van dong. Trong thyc hanh
lam sang, Cong cu danh gia nguy co gdy xuong (FRAX: Fracture Risk Assessment
Tool) c6 thé duoc sir dung dé danh gia nguy co giy xwong & bénh nhan BTM; & bénh
nhan BTM giai doan 3A—5 ¢6 tién sir hodc nguy co té ngi cao, can diéu chinh nguy co
gdy xuong 1én murc cao hon [104].

Do mat d6 xwong bang hip thu tia X ning luong kép (DXA) 1a phuong phap
dugce T6 chirc Y t& Thé gigi (WHO) cong nhén 1a tiéu chuin vang trong chin doan
lodng xuong, v6i do chinh x4c cao, liéu tia thap va thoi gian thue hién ngin, cho phép
danh gid mat d§ xuong tai nhiéu vj tri. Tuy nhién, DXA chi do mat d§ xuong theo dién
tich, khéng phan anh ciu tric vi mo va ¢ thé bi anh hudng bdi cac yéu td ngoai xuong
nhu voi hoa mach mau, thoai hoa cot séng hoac su hién dién cua vat kim loai gﬁn vung
do, dan dén ting mat do xwong gia tao. DXA c6 gia tri trong danh gia nguy co giy
xuong & bénh nhan BTM ¢6 MLCT > 30 mL/phut/1,73 m? va ¢6 yéu t6 nguy co giy
xuong; ¢ bénh nhan BTM néng hon, chi nén &p dung & cac truong hop chon loc khong
c6 CKD-MBD 15 rang. Céc k¥ thuat vi mé nhu chup cét 16p vi tinh v6i do phan giai
siéu nhé (Micro-Computed Tomography) va chup cong hudng tr vi mé (Micro-
Magnetic Resonance Imaging) c6 thé danh gia chi tiét hon nhung hién van chua phd
bién & dan s6 BTM [106].

Khuyén cao KDIGO 2017 vé chan doan, diéu tri va phong ngira rdi loan chuyén
hoa xwong va khoang chit do BTM di thay d6i, diéu chinh so véi khuyén cao KDIGO
2009 (tiéu muc 3.2.1) khi dé nghi do mat do xuong & bénh nhan BTM giai doan G3A—
G5D ¢ rbi loan chuyén hoa xuwong — khoang chat va/hodc nguy co lodng xuong, néu
két qua anh huong dén quyét dinh diéu tri (mutc chimg cit 2B). Su thay d6i nay dua
trén bang ching cho thdy mat do xwong thip do bang DXA c6 thé du doan nguy co
gdy xwong & BTM, dong thoi tao co s cho viée st dung thude chdng lodng xuwong
trong bbi canh sinh thiét xwong khong thé thyc hién thudng quy nhu trude day [82].
1.1.2.4. Véi héa ngoai xwong

V6i héa mach mau phd bién & nhitng bénh nhan BTM, dic biét 1a bénh nhan
loc mau chu ky. Bién chtng ndy c6 thé 1am ting nguy co bénh tim mach va ty 18 tir
vong. Ty 1& voi hoa mach mau duoc phat hién qua chup cit 1p vi tinh 13 trén 80% &
bénh nhan loc mau chu ky [153] va dao dong tir 47 dén 83% & nhitng bénh nhan BTM
chua loc mau chu ky voi MLCT uée tinh < 60 mL/ph/1,73 m? [71]. Mot bao céo tong
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quan tir 30 nghién ctru trong thoi gian 20 ndm cho thay ty 1& voi héa mach mau khong
c6 nhiéu thay d6i qua céc thap ky [140].

Hai dang chinh gdm v6i hoa 16p trung mac va 16p ndi mac. Voi héa trung mac
thudng gip hon, lién quan dén ting phosphate, canxi va cudng can giap, gdy chuyén
dang t& bao co tron mach mau thanh kiéu hinh tao xwong va ling dong canxi—
phosphate [75] . V6i hoa ndi mac thudng xay ra trén nén xo vita dong mach va co thé
bi 1am trdm trong thém trong bdi canh rdi loan khoang — xuong ¢ bénh than man [35].

Diéu tri chi yéu tap trung kiém soat phosphate, PTH, cin bang canxi va cac yéu
tb nguy co tim mach nham han ché tién trién voi hoéa mach mau.

1.2. CHUC NANG CUA KLOTHO TRONG BENH THAN MAN VA MOI
LIEN QUAN GIUA KLOTHO HUYET THANH VOI MUC LQOC CAU THAN,
ROI LOAN CHUYEN HOA XUONG VA KHOANG CHAT DO BENH THAN
MAN

1.2.1. Chirc nang cia Klotho trong bénh thin man

1.2.1.1. Tong quan vé Klotho:

Ngudn goc, ciu tao va cac dang Klotho:

a-Klotho dugc phat hién tinh cd vao ndm 1997 bdi Kuro-o va cong sy nhu mot
gen lién quan dén 130 hoa [90]. Kuro-o va cong sy quan sat thdy nhitng con chudt cd
kiéu hinh thiéu Klotho c6 biéu hién ciia hdi chtng suy da co quan nhu 130 hoa som,
tudi tho ngén, chuyén hoa khoang chét bj rdi loan, vo sinh, xo cung dong mach, bénh
co tim, v6i hoa ngoai tir cung, teo da, lodng xwong va khi phé thing. Sau d6, hai gen
tuong tu da duoc phat hién va dit tén 1a p-Klotho va y-Klotho dé phan biét chung véi
gen Klotho dau tién (goi 13 a-Klotho). p-Klotho duogc biéu hién chii yéu & gan, c6 thé
& than, rudt va lach va c6 vai tro trung gian cho hoat dong ciia yéu to ting truong
nguyén bao soi (FGF) nhu FGF19 va FGF21. y-kloto dugc biéu hién ¢ than va da va
¢6 chirc nang chua duoc xac dinh. Klotho ¢6 nhiéu chirc ning nhét 13 a-Klotho; thuat
ngit Klotho trong phan trinh bay sau ddy dé cap dén a-Klotho [114].

Klotho dugc biéu hién chi yéu ¢ than dudi dang protein xuyén mang. O dang
lién két voi mang té bao, Klotho dong vai tro 14 dong thu thé dé FGF23 két hop véi
FGFR (Hinh 1.3). Klotho mang duoc tao thanh béi: mién ngoai bao gdm 2 chudi axit
amin 1ap lai theo trinh tu, mdi chudi c6 440 axit amin dugc goi 1a K11 va KI2; mién

xuyén mang cd 21 axit amin, mién ndi bao nhé vai 11 axit amin. Mién ngoai bao cua
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Klotho mang duoc phan cit boi cac enzym thity phan protein (protease) 13 ADAM-
10 va ADAM-17, sau d6 Klotho duoc phan cat phong thich tir than vao tuan hoan
dué6i dang protein c6 chiéu dai day du hodc dudi dang cac manh K11 va K12 [157].
Céc dang protein Klotho trong tuan hoan nay dugc goi chung 1a Klotho “hoa tan”

(Hinh 1.3). Klotho hoa tan ciing duoc phat hién trong dich ndo tiy va nudc tiéu.

A Phirc hop = bong thu thé FGF23 c
2FGR1:2Klotho:2FGF23 ¢
N
FGFR1c Klotho
'ﬂ LA
K Klotho phan cit > <,

>
Klotho hoa tan
Klotho mang I o

RXXR motif

R R R

=

Tin hiéu

Hinh 1.3. C4u trtc protein Klotho [114]
(A) Yéu td ting trudng nguyén bao soi 23 (FGF23) gan véi phirc hop thu thé
yéu td tang trudng nguyén bao soi (FGFR)-Klotho dé kich hoat tin hiéu té bao.
(B) Klotho mang véi cac mién K11 va K12 ctia n6 va tao ra Klotho hoa tan bang
céac men phan cit (ADAMI10 va ADAM17).
(C) Cau tric cia FGFR1c, Klotho va FGF23 (mdi chit mot phan tir) xac dinh

b1 Chen va cong su [23].

B exon M intron

s+ I - - I - I -

l Diéu hoa biéu hién gen

Noi bao Ngoai bao

KL2 KL1

Klotho mang

! 1

Cittaivitria  Cit tai vi tri p

Sin pham cit

aivieia IR S Kiotho hoa tan

Dan Phim cil . Klotho hoa tan
tai vi tri

¥ Ving ndi bao

B Ving xuyén mang

m Vung ngoai bao

Hinh 1.4. Ciu triic gen va protein Klotho
a. Ciu trac cua gen Klotho ¢ nguoi va chudt; b. Ciu tric ctia protein Klotho [157]
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Chuyén héa va thii trir Klotho:

Than khong chi 1a nguén chinh tong hgp Klotho, ma con c6 vai trd trong thai
trir Klotho ra khoi tuan hoan. Nghién ciru cho thiy nong do Klotho hoa tan cao hon
¢ tinh mach cha dudi doan trén than so véi doan dudi than ¢ ca chudt va nguoi. O
chudt, ndng d6 Klotho huyét thanh giam manh sau cat bo hai than hodc sau khi str
dung céac chét e ché qua trinh ¢t mién ngoai bao cua Klotho mang. Hon nita, thoi
gian ban huy trong huyét thanh cua Klotho hoa tan ngoai sinh ¢ chudt khong than dai
hon gip bdn dén nim 1an so v6i chudt binh thudng, mic khac, sau khi tiém Klotho
hoa tan tai to hop tir bén ngoai, chung da duogc phat hién trong mé than va trong nudc
tiéu ctia chudt. Cac nghién ciru ca trén co thé séng (in vivo) (k¥ thuat choc vi thé 6ng
than) va trong 6ng nghiém (in vitro) (trén dong té bao dng lugn gan) cho thay Klotho
duoc van chuyén tir mit day sang mit dinh cta té bao dng luon gan thong qua co ché
xuyén bao (transcytosis). Do d0, tic gia két luan rang than dong vai trd kép trong can
bang néi moi Klotho hoa tan, vira san xuét va giai phong Klotho vao tuin hoan, vira
thanh thai Klotho tir mau vao 10ng dng than dé bai tiét qua nude tiéu [61].
1.2.1.2. Cdc phwong phdp dinh liwong Klotho huyét thanh va néng dé Klotho huyét
thanh

Cic phuong phap dinh lwong Klotho huyét thanh:

Hién nay, nong d6 Klotho huyét thanh c6 thé dugc dinh luong bang ba phuong
phap mién dich chinh: xét nghiém mién dich lién két enzyme (ELISA), xét nghiém
mién dich huynh quang phan giai theo thoi gian (TRF: time-resolved fluorescence
immunoassay) va mién dich két tiia — mién dich blot (IP-IB: immunoprecipitation
immunoblot) [55], [115].

a. Phwong phdp xét nghiém mién dich lién két enzyme (ELISA): ELISA 1a k¥
thuat mién dich dinh lugng dua trén phan ng dic hidu giita khang nguyén va khang
thé. Trong phuong phap niy, khang nguyén (hodc khang thé) duoc cb dinh trén bé
mit giéng vi thé, sau do tao phuc v6i khang thé (hoic khang nguyén) twong tng co
gin enzyme. Khi thém co chit, enzyme x@c tic phan tng tao mau, trong d6 cudng do
mau ty 1¢ thuan v6i nong dd chét can dinh lugng trong mau. Pay 1a phuong phap
dugc sir dung phd bién trong thyc hanh 1am sang nho ki thuat don gian, thoi gian
thuc hién nhanh va chi phi twong ddi thap. Tuy nhién, mot s6 nghién ctru cho thay
ELISA c6 do bién thién dang ké giita cac bo xét nghiém thuong mai, anh huéng dén

do tin c@y va kha nang so sanh két qua gitra cac nghién ctru. Nghién ctru ciia Heijboer
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va cong su da so sanh ba bo kit dinh lugng Klotho thuong mai (IBL, Cusabio va
USCN), qua d6 ghi nhan su khac biét dang ké vé do chinh xac, d6 lip lai ciing nhu
mirc do chuan hoa giira cac phuong phap. Trong do6, bo kit IBL ¢ d tin cay t6t hon,
trong khi cac kit con lai nhu Cusabio va USCN vén con nhiéu han ché [55]. Gia tri
tham chiéu cta ndng do Klotho huyét thanh do bang phuong phap ELISA sé& duoc
trinh bay & phan sau.

b. Phwong phdp mién dich huynh quang phan gidi theo thoi gian (TRF): Pay 1a
mot ky thuét dinh luong Klotho duogc phat trién dya trén viée cai tién tir phuong phap
ELISA, trong d6 tin hiéu do mau duoc thay thé bang tin hiéu huynh quang. Trong
nghién ctru cia Pedersen va cong su, phuong phép TRF dugc xay dung dua trén bd
kit ELISA, v&i budc phat hién tin hiéu dugc thay thé bang hé thong huynh quang sir
dung chit danh ddu europium va duoc doc bang may tu dong AutoDELFIA.

K¥ thuat TRF cho thiy d6 nhay cao v6i gi6i han phét hién khoang 3,1 pg/mL,
do tuyén tinh tot trong khoang néng do rong va do lap lai chép nhan duoc voi hé sd
bién thién dudi 10%. Trong nghién ctru trén 120 ngudi trudng thanh khoe manh (19—
66 tudi), ndng do Klotho huyét thanh do bang TRF cé gi tri trung vi 1a 61 ng/mL
(khoang tham chiéu 2,5-97,5%: 11-181 ng/mL) & nam va 99 ng/mL (19-316 ng/mL)
o nit. Trong khi d6, phuong phép ELISA cho gia tri trung binh 472 pg/mL (204-741
pg/mL), khong ghi nhan sy khac biét gitra hai gidi.

Péng chu ¥, nong d6 Klotho do bang TRF c¢6 mbi lién quan c¢6 ¥ nghia véi mirc
loc cau than ude tinh, trong khi Klotho do bang ELISA chu yéu lién quan vdi tudi.
Ngoai ra, khong ghi nhan su twong quan giita hai phuong phap, goi ¥ rang cac k¥
thuat nay co thé nhan dién cac dang Klotho khac nhau trong huyét thanh.

Tuy nhién, phuong phap TRF doi hoi thiét bi chuyén dung va hién chua dugc
ap dung rong rai trong thyc hanh 1am sang thuong quy [120].

c. Phwong phdp mién dich két tua — mién dich blot (IP-IB): DPay 1a k¥ thuat dinh
luong Klotho dua trén nguyén 1y sir dung khang thé c6 4i luc cao dé két tia protein
Klotho tir huyét thanh, sau d6 dugc phat hién bang phuong phap mién dich blot.
Trong nghién ctru cia Neyra va cong su, phuong phap IP-IB sir dung khang thé tong
hop c6 4i lyc va d6 dac hiéu cao dé thu nhan Klotho, sau dé duge phat hién bang mién
dich blot v6i khang thé dic hiéu.

K§¥ thuat IP-IB cho théy hi€u nang vuot trdi so voi ELISA trong dinh luong
Klotho huyét thanh. Cy thé, phuwong phap nay cé kha niang dinh lugng Klotho ngoai
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sinh cao hon (81-115% so v6i 60-81% ctia ELISA) va ¢6 méi twong quan chit ché
v6i muc loc cau than ude tinh (R = 0,80; p < 0,001), trong khi ELISA chi cho thay
tuong quan yéu va khong co y nghia. Ngoai ra, IP-IB it bi anh huong bdi viée bo
sung chat trc ché protease, tuy nhién ndng do Klotho cé thé giam dang ké sau cac chu
ky dong — ra dong 1ap lai.

Khi 4p dung trén cac nhom bénh nhén, néng do Klotho do bang IP-IB cao hon
13 rét so v6i ELISA trén tit ca cac nhom. Cu thé, & nhém SPRINT (Systolic Blood
Pressure Intervention Trial — gdbm bénh nhan ting huyét 4p c6 nguy co tim mach cao),
noéng do Klotho trung binh 1 1771 + 483 pg/mL, cao hon so vi nhém bénh than giai
doan cudi (750 + 182 pg/mL) va thap hon so véi nhom ton thuong than cap (1505 +
776 pg/mL). Trong khi d6, phuong phap ELISA cho gia tri thap hon dang ké, 1an luot
1a 384 £ 245 pg/mL, 283 £+ 224 pg/mL va 618 £+ 480 pg/mL & cdc nhom tuong ung.

Nhin chung, su khac biét r0 rét vé gia tri Klotho gitra [P-IB va ELISA cho théy
su khong twong ddng giita cac phuong phap dinh lwong, dong thoi nhidn manh nhu
cau chuan héa k¥ thuat xét nghiém trude khi tng dung trong thuc hanh 1am sang. Tuy
nhién, IP-IB ¢6 quy trinh phuc tap, ton thoi gian va doi hoi k¥ thuat cao, do d6 chua
pht hop dé trién khai rong rai trong thuc hanh thudng quy [115].

Klotho hoa tan chu yéu duoc tao ra tr sy phan cat mién ngoai bao cua Klotho
mang bdi cac enzyme ADAM; ngoai ra, Klotho hoa tan ciing ¢6 thé hinh thanh qua
co ché ndi cac mRNA thay thé, nhung cac xét nghiém hién nay chua phan biét dugc
cac ngudn gbe nay. Bén canh do, cac yéu t6 tién phan tich nhu loai mau (huyét thanh
so voi huyét twong), tinh khong on dinh ciia Klotho hoa tan trong nudc tiéu bao quan
va cac chu ky dong—ra dong lip lai co thé lam giam do tin cay cua két qua, do d6 can
chuan hoéa quy trinh xét nghiém va xir Iy mau dé dam bao tinh nhat quan ctia phép do
Klotho hoa tan [11],[55], [115].

Nong d¢ Klotho huyét thanh & ngwoi trudéng thanh:

Nghién ctru ctia Andrea Espuch-Oliver va cong su (2022) nhiam xay dung cac
gi4 tri tham khéo cho ndng do Klotho hoa tan (goi tit 1a Klotho) trong huyét thanh ¢
ngudi trrong thanh khée manh theo nhom tudi va gidi tinh. C6 346 ngudi khoe manh
(59% phu ni) trong do tudi 18 dén 85 tham gia nghién ciru. Cac dbi tugng dugc chia
theo gi6i tinh va d6 tudi 1a: thanh nién (18-34,9 tudi), trung nién (35-54,9 tudi) va
ngudi cao tudi (55-85 tudi). Nong do Klotho huyét thanh dugc do bang phuong phap

hap thy mién dich lién két v6i enzym (ELISA: enzyme-linked immunosorbent assay).
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Nguoi cao tudi 12 nhom tudi c6 ndng do Klotho huyét thanh thap nhat (p <0,01), tir
d6 cho thiy tudi c6 mbi lién hé nghich véi ndng d6 Klotho huyét thanh (p <0,001).
Khong c6 su khac biét vé ndng d6 Klotho huyét thanh giira hai giéi nam va nit [39].
Bang 1.6. Cac gia tri tham khao ctia Klotho huyét thanh dugc xét nghiém bang
phuong phap ELISA & ngudi trudng thanh khoe manh tir 18-85 tudi [39]

Klotho huyét thanh (pg/mL)

Trung Do 1éch Khoang tham khao
binh chuan (Bach phan vi 5th-95th)
Toan bd (n = 346) 813,8 461,2 340,1 1672.5
Tir 18-34,9 tudi (n=167) |  932,6 575,6 392,6 2291,8
T 35-54,9 tudi n=88) | 797,7 3174 330,2 1364,6
Tir 55-85 tudi (n = 91) 612,1 198,2 235,8 918,6

Nghién ctru cua Yuji Yamazaki va cong su (2010): st dung phuong phap ELISA
dé xét nghiém Klotho huyét thanh ¢ nhitng ngudi tinh nguyén khoe manh (n = 142, nam
= 66) v6i do tudi trung binh 61,1 + 18,5 tudi. Nong do Klotho huyét thanh dao dong tir
239 dén 1266 pg/mL (trung binh 562 + 146 pg/mL) & ngudi trudng thanh khoe manh.
Nong do Klotho khong thay doi theo gidi tinh nhung c6 lién quan nghich vdi creatinin
va tudi. Nong d6 Klotho huyét thanh trung binh ¢ tré em, khoe manh (n = 39, nam 23,
tudi trung binh 7,1 + 4,8 tudi) c6 gia tri 14 952 + 282 pg/mL cao hon dang ké so voi ngudi
trrong thanh voi ndng do trung binh 13 562 + 146 pg/mL (p < 0,001) [147].

Dbi voi bénh nhan mic BTM, mot sé nghién ciru quan sat cho thiy nong do
Klotho huyét thanh giam & bénh nhan BTM, va ndng d6 Klotho huyét thanh cang giam
khi MLCT cang thap. Nghién ctru ctia Yoshiko Shimamura va cong su (2012) trén 292
bénh nhan BTM, ndng d6 Klotho huyét thanh dugc do bang phuong phap ELISA ghi
nhan: nong d6 Klotho huyét thanh c6 tuong quan thuan véi MLCT (p < 0,0001) va
tuong quan nghich véi creatinin huyét thanh (p < 0,01). Nong d6 Klotho huyét thanh
giam d4ng ké & bénh nhan BTM giai doan 2 v6i nong d6 trung binh 616,1 £ 256,4
pg/mL so véi giai doan 1 c6 nong do trung binh 1442,1 £ 1410,1 pg/mL (p = 0,0001)
[129]. Do d6, Klotho dugc xem nhu diu 4n m&i trong chan doan BTM, dic biét 1a giai
doan som. Nghién ctru ctia Sarah Seiler va cong su trén 321 bé¢nh nhan BTM giai doan
2 dén giai doan 4 voi d6 tudi trung binh 14 65,5 £ 12,1 tudi, MLCT trung binh 1a 43,8
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+ 15,6 mL/phiit/1,73 m? da ghi nhan ndng do Klotho huyét twong dugc xét nghiém
bang phuong phap ELISA c6 trung vi (tr phan vi) 1a 538 (450-666) (pg/mL) [128].

O bénh nhan loc mau chu ky, nam 2018, tac gid Ling Yu va cOng su da tién
hanh nghién ctru trén 330 bénh nhan (179 nam, 151 nir), d tudi trung binh 1a 63,43
+ 12,76 tudi, thoi gian loc mau trung vi (t& phan vi) 1a 69 thang (34—117 thang), két
qua ghi nhan néng do Klotho huyét thanh, duoc do bang phuong phap ELISA, c6 gia
tri trung binh 1a 379,93 + 143,66 pg/mL [151].
1.2.1.3. Piéu hoa Klotho huyét thanh

Trong BTM, qua trinh diéu hoa Klotho chiu anh hudéng boi nhiéu yéu td, co thé
chia thanh ba nhom chinh: (1) diéu hoa phién ma (upstream regulation), (2) diéu hoa
theo xu hudng giam (downstream regulation), va (3) cac yéu td phéan cat protein.

(1). Piéu hoa phién mi: cac yéu té diéu hoa nay tic dong dén qua trinh phién
mi cua gen Klotho, lam giam san xuat RNA thong tin va anh huéng gian tiép dén
protein Klotho.

Yéu t6 ngodi gen (Epigenetics):

Bao gédm co ché methyl héa DNA va acetyl hoa histone. Methyl hoa DNA tai
ving khoi dau (promoter) ctia gen Klotho trong BTM 1am giam kha ning phién ma,
dan dén giam RNA thong tin va protein Klotho. Nguoc lai, acetyl hoa histone gitip
tang cuong phién ma [26]. Tuy nhién, enzyme HDAC (histone deacetylase) co tac
dung lam giam acetyl hoa histone s& lam giam biéu hién Klotho [93]. Thubc trc ché
HDAC nhu trichostatin A (TSA) da duoc chimg minh c6 kha ning lam ting biéu hién
Klotho va cai thién tinh trang xo hoéa than.

Yéu t6 phién ma (Transcription Factors - TF) va MicroRNA (miRNA):

Céc yéu t6 phién ma nhu Spl va Pax4 ting biéu hién Klotho, trong khi Kid3 va
NF-kB (Nuclear Factor kappa B: yéu t6 nhan kappa B) lam giam Klotho [97]. Mot
sd miRNA, nhu miRNA-200c, lam giam Klotho, nhung trc ché chiing c6 thé phuc hoi
muc Klotho. Ngugc lai, miRNA-152 va miRNA-30a c6 vai tro tang biéu hién Klotho
thong qua trc ché cac enzyme DNA methyltransferase (DNMT1 va DNMT3a), tir 46
lam giam methyl hoa ving promotor cua gen Klotho [148].

Stress oxy héa, viém nhiém, va réi loan khodng chat:

Stress oxy héa (nhu H202), cac yéu té viém (TNF-a, IL-1p), va réi loan hé renin-
angiotensin (RAS) déu lam giam Klotho thong qua céc co ché nhu ting methyl hoa
DNA hoac kich hoat con duong tin hi¢u NF-xB [110]. Thiéu vitamin D, tang
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phosphate mau, va doc t6 uré (nhu indoxyl sulfate) ciing lam giam Klotho. Nguoc
lai, tap thé duc da dugc chirng minh c6 thé lam tang Klotho ¢ ca ngudi khoe manh va
bénh nhan BTM.

(2). Piéu hoa theo xu huéng giam: cac yéu td tac dong dén Klotho sau khi phién
mi, bao gdm qua trinh xir 1y va thoai hoa protein.

Klotho duogc tong hop dudi dang protein chua truéng thanh trong ludi ndi chat
(ER: Endoplasmic Reticulum) va cin trai qua cac bién doi sau dich ma (PTMs: Post-
Translational Modifications) nhu glycosyl hoa dé 1am céc protein gip nép va truéng
thanh. Tuy nhién, tinh trang stress kéo dai ¢ ludi ndi chét trong BTM gy tich tu
protein gap nép sai, kich hoat phan tmg protein khong gip nép (UPR: Unfolded
Protein Response) . Néu UPR that bai, protein Klotho bi thoai hoa thong qua con
duong lién quan dén luéi ndi chat (ERAD: Endoplasmic Reticulum-Associated
Degradation), 1am giam Klotho hoat dong trong co thé [96].

(3). Phan cit protein Klotho

Klotho ton tai & hai dang: Klotho mang va Klotho hoa tan. Klotho hoa tan dugc
phan cat tir Klotho mang nhd enzyme ADAM10 va ADAM17, phong thich vao mau
va dich sinh hoc khac.

Trong bénh than man do dai thao duong, muc Klotho mang thudng giam, trong
khi Klotho hoa tan trong tudn hoan ting. Nguyén nhan c6 thé 1a do su gia ting hoat
dong cia ADAMI10 va ADAMI17 [136]. Tuy nhién, viéc diéu chinh hai enzyme nay
can than trong vi ching cling tham gia phan cat nhiéu protein khac, co thé gy tac
dung khéng mong mudn.

Tém lai, qua trinh diéu hoa Klotho trong BTM rat phuc tap, bao gém diéu hoa
phién ma (methyl hoa DNA, acetyl héa histone, microRNA), diéu hoa theo xu huéng
giam (stress ludi nodi chat, phan tng protein khong gip nép, thoai hoa protein lién
quan dén lu6i noi chat), va phan cit protein. Viéc hiéu 16 cac co ché ndy mé ra nhiéu
huong diéu tri htra hen, chéng han nhu gidam methyl hoa DNA, tc ché men HDAC,
hoic kiém soat cic con duong phan Ung protein khong gip nép va
ADAMI10/ADAM17. Tuy nhién, can thém nghién ctru dé dam bao tinh hié¢u qua va

an toan cua cac chién lugc nay trong rng dung lam sang.
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Hinh 1.5. Céc yéu t6 diéu hoa phién ma va diéu hoa theo xu hudng giam Klotho
huyét thanh [96]

Pi: phospho; RAS: Hé renin-angiotensin; Epigenetic abnormality: Bat thuong
yéu t6 ngoai gen; Inflammation: Viém; ROS (reactive oxygen species): cac loai oxy
phan tmg; ER: ludi ndi chat; ERS: stress ludi noi chat; UPR: phan tig protein khong
gap nép; ERAD: thoai hoa protein lién quan dén ludi ndi chat.
1.2.1.4. Chirc nang va sinh ly bénh cua Klotho trong bénh than man

Pong thu thé cia yéu té ting truwéng nguyén bao s¢i 23

FGF23 thudc ho yéu td ting trudong nguyén bio soi (FGF: Fibroblast Growth
Factor) va c6 vai trd quan trong trong diéu hoa can bang phosphate. Nghién ctru cho
thdy FGF23 khong chi ting bai tiét phosphate qua nudc tiéu ma con gian tiép giam
hép thu phosphate ¢ rudt thong qua viéc wrc ché san xuat 1,25(0H).Ds. FGF23 thuc
hién chirc nang bang cach gan vao cac thy thé FGF (FGFR: Fibroblast Growth Factor
Receptor), kich hoat qué trinh phosphoryl héa cac phan tir truyén tin hiéu. C6 bon
loai FGFR (FGFR1-4), 1a cac thu thé tyrosine kinase c6 i Iyc khac nhau véi FGF.

Do FGF23 thiéu mién lién két v6i heparan sulfat, nén FGF23 can c6 Klotho
mang (v6i chiéu dai day du) dé tao phtc hop véi FGFR thanh mot thy thé c6 ai luc
cao va dic hiéu. Phtrc hop ndy bao gdbm mién ngoai bao cua Klotho, FGFRI1c, va
FGF23. Klotho dong vai tro lam cau ndi, lién két FGFR1c v6i FGF23, giap 6n dinh
phuc hop trén va t6i wu hoa tin hiéu cua FGF23 trén mo dich. Vi vay, Klotho 1a mot
ddng thy thé can thiét @& FGF23 phat huy tac dung sinh hoc [157]. (Hinh 1.3)
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Hinh 1.6. Vai trd ctia Klotho va FGF23 trong can bang khoang chét tai than [47]

O 6ng luon gan, FGF23 lién két vé6i phirc hop FGFR-Klotho va kich hoat truc
tiép cac tin hiéu nhu ERK 1/2 (signal-regulated kinase 1/2) va SGK-1
(serum/glucocorticoid-regulated kinase-1). SGK-1 sau d6 phosphoryl hoa yéu tb
dong diéu hoa trao doi Na*/H" (NHERF-1: Na'/H" exchange regulatory cofactor-1),
1am giam sy hién dién ctia chat dong van chuyén natri-phosphate (NaPi-2a) trén mang
té bao, dan dén ting bai tiét phosphate qua nudc tiéu [15]. Khi Klotho mang bi mat
chtrc nang, tin hiéu tir FGF23 qua phitc hgp FGFR-Klotho ciing bi han ché, khién
FGF23 khong thé ting bai tiét phosphate tai than. Pong thoi, FGF23 con tc ché
enzyme la-hydroxylase, lam giam san xuat 1,25(OH).Ds, thong qua tin hiéu phu
thudc Klotho mang. Klotho hoa tan ciing truc tiép diéu hoa bai tiét phosphate ¢ than
va tham gia vao can bang khoang chit toan than thong qua viéc diéu chinh hoat dong
ctia enzym la-hydroxylase, hormon can giap va su bai tiét FGF23 [157].

Trén mang té bao cua 6ng lwon xa c¢6 su hién dién cua kénh canxi TRPV5S
(Transient Receptor Potential Vanilloid-5), mot glycoprotein thiét yéu trong qua trinh
van chuyén canxi vao céc té bao biéu mé than. TRPVS duoc diéu hoa thong qua hai
co ché: phu thudc vao FGF23 va khong phu thudc vao FGF23. Theo Andrukhova O
va cong su, FGF23 diéu chinh hoat dong cua TRPVS va qua trinh tai hép thu canxi &
than thong qua sy gan két véi cac phirc hop FGFR-Klotho mang [14]. Tuy nhién, mot
nghién ctru khac cho thdy Klotho hoa tan ciing diéu hoa TRPVS mét cach doc 1ap véi
FGF23. Co ché nay xay ra nhu sau: TRPV5 dugc bao phu béi cac chudi glycan
(carbohydrate gin véi protein). Klotho hoa tan c6 kha ning thuy phan cac gbc dudng

trong chudi glycan, lam thay d6i cdu trac cua glycan, tir d6 tao ra cac bé mit twong
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tac mai trén TRPV5. Nhitng phan glycan ndy tuwong tac véi galectin, mot loai protein
ngoai bao, gilp tao ra sy két dinh 6n dinh, gilt TRPVS trén mang té bao, ngan ngua
kénh nay bj thoai hoa hodc rat khoi mang té bao [21].

Ngoai ra, FGF23 ciing tham gia diéu chinh tryc tiép qua trinh tai hip thu natri
tai 6ng thin xa thong qua phirc hop FGFR-Klotho mang. Co ché nay lién quan dén
cac duong truyén tin hiéu Extracellular Signal-Regulated Kinases 1/2 (ERK 1/2),
SGK1, va WNK4 (With-No-Lysine Kinase 4). Andrukhova O va cong sy dé xuit
rang FGF23 13 mot chat diéu hoa chinh cta sy tai hap thu natri & than, qua d6 anh
huong dén thé tich huyét twong [13]. Cac phat hién nay rat ¢ ¥ nghia trong viéc tng
dung vao 1am sang. Mdi lién hé gitra FGF23 va nguy co tim mach ¢ bénh nhan bénh
than man (BTM) c6 thé duoc giai thich thong qua sy mat can bang canxi va natri.
Viéc hiéu rd hon vai tro ciia FGF23 trong chuyén héa cac ion nay s& cung cip cai
nhin méi vé co ché bénh sinh va tiém nang diéu tri & BTM.

Céc thy thé mang ctia Klotho hoa tan chua dugc x4c dinh nhung nghién ciru gan
day da phat hién ra a2-3-sialyllactose chinh 1a thy thé cta nd. a2-3-sialyllactose 1a
mot phan tir nam trong carbohydrate cta ganglioside (mot loai phan tir lipid c¢6 gin
cac chudi carbohydrate nam trong mang té bao). Klotho hoa tan gin vao cac ving
gidu ganglioside trén mang té bao, gitp diéu chinh con dudng tin hiéu PI3K
(Phosphoinositide 3-Kinase), mot tin hi¢u quan trong trong viéc bao v¢ va duy tri
chtrc niang té bao [33]. Ngoai ra, ¢6 nghién ciru ciing chi ra rang Klotho dang hoa tan
gin két voi a2-3-sialyllactose thong qua méot ving dic biét goi 1a mién K11. Su twong
tac ndy giup e ché kénh ion TRPC6 (Transient Receptor Potential Canonical 6), mot
kénh lién quan dén stress té bao, qua d6 bao vé tim khoi tinh trang phi dai do dap tng
voi stress [144]. Phat hién nay khong chi lam sdng té cach Klotho hoa tan hoat dong,
ma con mo ra huéng di mai trong diéu tri. Viéc nhidm muc tiéu vao axit sialic (mot
thanh phan cua a2-3-sialyllactose) c6 thé gitip ting cudng tac dung bao vé ciia Klotho,
tir d6 hd tro diéu tri cic bénh 1y lién quan dén tim, thin, va ldo héa.

Chéng viém

BTM la mét bénh 1y dac trung bdi phan ing viém man tinh va su 1ao hoa som.
Khi chtrc ning than suy giam, cac yéu td tién viém nhu interleukin-6 (IL-6), fetuin-
A (mdt glycoprotein diéu hoa chuyén hoa canxi va viém), va yéu t6 hoai tir khéi u
(TNF: Tumor Necrosis Factor) ting dan. Trong s6 d6, yéu td nhan kappa B (NF-kB)
gilf vai trd trung tAm trong viéc kiém soat viém, thong qua kich hoat cac gen tién

viém va cac phan tir bam dinh [50].
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O trang thai binh thuong, NF-kB khong hoat dong trong bao tuwong do lién két
v6i protein trc ché kappa B (IxB: Inhibitory kappa B). Khi bi kich thich boi cac yéu
t tién viém nhu TNF, IxB bj phosphoryl hoa (gin nhom phosphate) va phan hiy,
giai phong NF-kB dé chuyén vao nhan. Tai day, NF-«B kich hoat phién ma cac gen
tién viém, lam ting phan Gmg viém [157] .

Klotho va NF-kB c6 mbi quan h¢ hai chiéu. Mot mat, NF-«xB lam giam biéu hién
Klotho, dugc ghi nhén ¢ ca bénh nhan BTM va mo6 hinh chuot ton thuong than cép tinh
(acute kidney injury). Cac cytokine tién viém nhu TWEAK (TNF-Related Weak
Inducer of Apoptosis), thong qua NF-kB, lam giam muc Klotho. Tuy nhién, wrc ché
NF-kB c6 thé khoi phuc mure Klotho va bao vé€ chirc nang than [110]. Mat khac, Klotho
lai diéu hoa giam NF-kB, gitip giam hoat dong viém. Klotho c6 kha ning (rc ché NF-
kB, tir 46 gidam biéu hién cc gen tién viém nhu phan tir bam dinh gian bao 1 (ICAM-
1: Intercellular Adhesion Molecule 1), phan tir bam dinh té bao mach mau 1 (VCAM-
1: Vascular Cell Adhesion Molecule 1), va giam san xudt cic cytokine nhu TNF-o, IL-
6, va interleukin-12 (IL-12) [103]. Ngoai ra, Klotho con giam stress oxy hoa bang cach
trc ché NADPH oxidase 2 (Nox2) va giam viém qua trung gian gen cam ung béi acid
retinoic I (RIG-I: Retinoic Acid-Inducible Gene I) [157].

Véi vai tro nhu mot yéu td diéu hoa chéng viém, Klotho bao vé chirc ning than
va cai thién cac bénh 1y viém. Tom lai, NF-kB va Klotho co mbi quan h¢ phuc tap
nhung chit ché&: NF-kB 1am giam Klotho, trong khi Klotho lai trc ché NF-kB va céc
yéu t6 lién quan dén viém. Nhitng phat hién nay goi ¥ rang Klotho c6 tiém ning diéu
tri trong cac bénh ly than man tinh va cac tinh trang viém.

Bao vé chdng lai sw voi h6a mach mau va réi loan khodng xwong

V6i hoa mach mau xuit hién sém trong bénh than man va tang theo mtrc dg suy
giam chtrc nang than, gop phan lam tang nguy co tim mach. Qua trinh nay lién quan
dén mat can bang giita cac yéu té wrc ché va thic day, trong d6 ting phosphate mau
dong vai tro trung tim [146]. Phosphate cao lam tang van chuyén vao té bao co tron
mach mau, gay chuyén dang té bao co tron mach mau thanh kiéu hinh giéng té bao
tao xuong va thic day lang dong canxi—phosphate trong thanh mach [75].

Klotho déng vai trd bao vé mach mau thong qua diéu hoa chuyén héa phosphate.
O bénh than man, giam Klotho din dén ting phosphate mau va thuc day voi hoa.
Nguoc lai, ting biéu hién Klotho gitip ting thai phosphate, giam hap thu phosphate

va han ché voi hoa mach méau trong cac mo hinh thyc nghiém [62]. Ngoai ra, Klotho
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con tham gia diéu hoa cac con dudng tin hiéu lién quan dén voi hoa, gop phan bao vé
té bao co tron mach mau [28].

Bén canh d6, thiéu hut Klotho déng vai tro quan trong trong CKD-MBD, lam
rdi loan diéu hoa phosphate va FGF23, gop phan vao ton thuong xuong va than. Cac
nghién ciru cho thdy phuc héi biéu hién Klotho c6 thé cai thién cac bién ching nay,
cung ¢d vai tro cta Klotho nhu mét yéu td bao vé trong bénh than man [98].

Cai thién xo hdéa than

Xo hoa than 1a hau qua cudi cung cua nhiéu truong hop bénh than man, dac
trung bdi xo hoa cau than, teo 6ng than va xo hda mo ké&. Qua trinh nay phan anh sy
sita chita khong hoan toan sau ton thuong kéo dai, voi sy thay thé cac té bao than
bang chat nén ngoai bao. Co ché bénh sinh lién quan dén dap ung viém, hoat hoa dai
thue bao va té bao T, din dén san xuit cac yéu td tién xo hoa, dic biét 1a TGF-B [157].
Duéi tac dong ciia cic cytokine ndy, té bao biéu mé ong than bi mét biét hoa, di
chuyén vao mo k& va ting téng hop chit nén ngoai bao, gop phan vao qua trinh xo
hoéa [157].

TGF-B dugc xem 14 yéu t6 trung tAm trong xo hoa than, kich thich tich tu chét
nén ngoai bao va tic ché qua trinh thoai hoa ciia nd. Cac nghién ciru thuc nghiém cho
thay trc ché TGF-B c6 thé 1am giam ton thuong cau tric va xo hoa than [48]. Mdi lién
quan giita Klotho va TGF-p ciing da dugc ghi nhan: giam biéu hién Klotho 1am ting
TGF-B1 va thuc day xo hoa, trong khi TGF-B1 lai wrc ché biéu hién Klotho [131].
Nguoc lai, Klotho hoa tan ¢6 thé wrc ché tin hiéu TGF-B1 thong qua gan vao thy thé
ctia n6, ddng thoi ngan chin qua trinh chuyén do6i biéu mod — trung mo, tir d6 1am giam
x0 hoa [36].

Ngoai ra, Klotho con déi khang véi cac yéu t tién xo héa khac nhu Angiotensin
11, ddng thoi Ge ché cac con duong tin hiéu lién quan dén xo hoa nhu Wnt va IGF-1.
Céc nghién ctru cho thdy Klotho ngoai sinh ¢6 thé 1am giam ton thuong than va xo
hoa thong qua nhiéu co ché, bao gém giam tich tu fibronectin va diéu hoa cac dudng
truyén tin hiéu ndi bao [157]. Nhirng bing ching nay cho thiy Klotho déng vai trd
bao vé than, gop phén han ché tién trién xo hoa trong bénh than man.
1.2.1.5. Phan biét vai tro Klotho mang va Klotho hoa tan tgi thdn va cdc co quan

Klotho 1a mot protein da chirc ning tham gia vao nhiéu co ché bénh sinh tai cac
co quan va mé khac nhau, trong d6 than 13 co quan biéu hién cha yéu nén c6 vai trd

dac bi¢t quan trong trong bénh 1y than, nhét 1a trong phat hi€n sém bénh than man va
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cac bién chung lién quan. Klotho mang tap trung cha yéu ¢ té bao biéu mé éng luon
xa cta thin va & tuyén cén giap, hoat dong nhu dong thu thé cua yéu td ting trudng
nguyén bao soi 23 (FGF23), c6 vai trd diéu hoa tai hap thu phosphate, trc ché enzym
lo-hydroxylase, qua d6 giam tong hop calcitriol va duy tri cAn bang phospho—canxi—
vitamin D. Klotho hoa tan c6 tic dung chdng oxy hoa, chéng xo hoa, bao vé ndi méd
mach mau, diéu hoa kénh ion va @c ché tin hiéu IGF-1, giup lam cham qua trinh 130
hoa va bao vé€ chirc nang than [157]. Hai dang nay co mdi lién hé chit ché, trong do
Klotho hoa tan chil yéu bat ngudn tir Klotho mang, nén nong d6 Klotho huyét thanh
phan anh phén nao mirc biéu hién Klotho mang tai than; tuy nhién, do chiu &nh huong
cua tinh trang viém, muc loc cau than va hoat tinh enzym phan giai, viéc dinh luong
Klotho huyét thanh chi c6 gié tri danh gia gian tiép chirc ning ctiia Klotho mang .

Ngoai vai tro trong bénh than man, Klotho con ¢6 anh hudng rong rai dén
nhiéu co quan khac. Trong h¢ tim mach, Klotho thé hién cac tac dung chéng viém,
chdng oxy hoa, chdng xo héa va chong huyét khéi, giup duy tri cin bang canxi—
phosphat, ngdn ngtra vo1 héa mach mau va gidm nguy co xo vira, suy tim cling nhu
tr vong tim mach. Trong hé than kinh, Klotho dugc biéu hién tai dam rdi mang
mach va mé ndo, ¢6 vai trd bao vé té bao than kinh, cai thién chirc nang nhan thiec,
giam tich tu amyloid-beta va tau phosphoryl héa, ddng thoi Grc ché tin hiéu IGF-
1/mTOR va ting cuong tu thuc bao, qua d6 1am cham tién trién bénh Alzheimer. O
muc do té bao, Klotho con dugc xem la yéu t6 rc ché khoi u, c6 kha nang uc ché
cac dudng tin hiéu ting sinh nhu PI3K/AKT, TGF-B va Wnt, giup han ché su phat
trién va di can cua nhiéu loai ung thu. Ngoai ra, Klotho con bao v¢ niém mac rudt
trong bénh viém rudt man tinh, rc ché phan tmg viém va stress oxy hoa & gan, gop
phan ngan ngira tich m&d va xo héa gan. Nho cac tic dung bao vé da hudng nay,
Klotho duoc xem 1a protein bao vé da co quan, ¢ tiém nang tré thanh muc tiéu diéu
tri méi trong cac bénh 1y man tinh va thoai hoa lién quan dén tudi gia. Trong cac co
quan ngoai than, hau hét cac nghién ciru cho thay dang Klotho hoa tan 1a dang luu
hanh trong huyét thanh va c6 hoat tinh noi tiét toan than, trong khi dang Klotho
mang chu yéu dugc nhdn manh & mo than kinh va mo ung thu, noi n6 hoat dong
cuc bo trong diéu hoa tin hiéu té bao [51].
1.2.1.6. Céc yéu t6 anh hwong dén nong dp Klotho huyét thanh

Cic yéu t6 lam tiing nong d9 Klotho:

Mot s6 thude va co ché sinh hoc di dugc chirng minh c6 kha ning tang biéu

hién gen va nong do Klotho huyét thanh. Vitamin D, PPAR-y agonists, statin
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(pitavastatin, simvastatin), thudc c ché hé renin-angiotensin-aldosterone (RAAS)
nhu losartan, valsartan, ciing nhu thudc e ché mTOR (everolimus, rapamycin) déu
cho thay hiéu qua trong viéc ting Klotho & ca mé hinh dong vét va ngudi. Ngoai ra,
thudc e ché kénh ddng van chuyén natri-glucose (SGLT? inhibitors) giup ngin chin
su giam Klotho do tinh trang viém hodc tang glucose mau [109]. M4t ché do an lanh
manh, dic biét khau phén giau chét xo, cling lién quan dén mirc Klotho cao hon trong
céc nghién ciru dich t& hoc. Bén canh d6, lidu phap gen, protein tai t6 hop Klotho
hoic peptide KP6 ciing dang dugc nghién ctru nham tiang Klotho, hira hen 1a huéng
diéu tri tiém nang cho cac bénh Iy man tinh, dic biét 1a bénh than man va bénh thoai
héa than kinh.

Cic yéu t6 1am giam nong dé Klotho:

Nguoc lai, tudi cao va cac bénh Iy man tinh nhu bénh than man, dai thao duong,
tang huyét ap, xo vita dong mach va cac bénh thoai hoa than kinh déu lién quan dén
giam ndng do Klotho huyét thanh. Céc yéu t6 viém (pro-inflammatory cytokines),
stress oxy hoa, tin hi¢u NF-kB, angiotensin Il va tinh trang tdng phosphate mau co
thé \rc ché su phién ma gen Klotho. Cac tinh trang méat nude, bénh than do dai thao
duong, ciing nhu cac yéu t6 16i sdng nhu hit thude 13, ché do an nhiéu phosphate va
it chat xo ciing gop phan 1am giam Klotho. Trong bénh than man giai doan cudi,
Klotho giam r0 rét va duoc coi 1a mot dau hiéu sinh hoc lién quan dén tién trién nhanh
ctia xo hoa mach mau, réi loan khoang xwong va 1o hoa som [78].

1.2.2. Moi lién quan giira Klotho huyét thanh véi mirc loc cau than, rdi loan
chuyén héa xwong va khoang chat do bénh thin man va véi mot s6 hiau qua khac
¢ bénh thin man

1.2.2.1. Klotho va mirc loc cau thin (MLCT)

MLCT, tiéu chuan vang dé danh gia chtrc ning than, giam dang ké trong BTM.
Céc nghién ctru 14m sang va thuc nghiém da cho thdy mutrc Klotho ¢ thin giam dang
ké va c6 twong quan thuan véi MLCT & BTM [16],[125],[133]. M6t s6 nghién ctru
khac ciing xac nhan mdi twong quan thun gitta mirc Klotho (trong huyét thanh va
nuéc tiéu) va MLCT & bénh nhan BTM truéng thanh [12],[62]. Hon nira, ca mtc
Klotho trong huyét thanh va nudc tiéu déu co lién quan doc 1ap voi MLCT & bénh
nhan BTM [12],[85]. Nong d6 Klotho huyét thanh c6 thé giam tir giai doan sém cia
BTM, va muic d6 Klotho cing giam khi mic loc ciu than cang giam
[129],[126],[101]. M6t nghién ciru khac cho thidy mitc Klotho huyét thanh giam dan
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theo céc giai doan BTM, v6i mire giam trung binh hiéu chinh 1a 3,2 pg/mL cho moi
1 mL/phut/1,73 m* MLCT suy giam [119]. Zhang va cong sy da thuc hién mot nghién
clru cat ngang trén 13.589 nguoi truong thanh tir 40—79 tudi tai Hoa Ky, st dung dir
lidu tir chwong trinh Khao sat Kiém tra Dinh dudng va Strc khoe Quéc gia Hoa Ky
(NHANES: National Health and Nutrition Examination Survey) tir nim 2007 dén
nam 2016, nham danh gia mdi lién quan gitra mirc Klotho huyét thanh va bénh than
man. Nghién ctru cho thiy ndéng do Klotho trong huyét thanh c6 mbi twong quan
thuan v6i MLCT. Déng thoi, Klotho huyét thanh c¢6 méi lién quan nghich v6i nguy
co mac BTM: ndng d6 Klotho cang cao thi nguy co mic BTM giai doan > 1 giam
(OR = 0,62) va nguy co mac BTM giai doan > 3 cang giam manh hon (OR = 0,31)
[155]. Vi vay Klotho duoc xem 13 d4u 4n tiém niang dé danh gia va quan ly BTM
trong tuong lai.

Mic du vy, c6 nhitng nghién ctru quan sat, cit ngang khong xac nhan diéu
nay. Seiler va cong su di do ndong do Klotho & 321 bénh nhan BTM & giai doan 2—
4. Két qua cho thay nong d6 Klotho khong khac biét dang ké giita céc giai doan BTM
va MLCT co s& khong thay ddi dang ké theo tir phan vi ndng d6 Klotho. Tac gia ciing
khong tim thdy méi lién hé rd rang ndo giira ndong do MLCT va Klotho bang phan
tich twong quan Spearman [128]. Akimoto va cdng su ciing di tién hanh mot nghién
ciru dé xac dinh xem ndng d6 Klotho co lién quan dén chtc ning than hay
khong. Nong do Klotho duong nhu bi giam khi chirc ning than suy giam & 131 bénh
nhan BTM tir giai doan 1 dén giai doan 5. Tuy nhién, sy phan phéi nong d6 Klotho
giita cac giai doan BTM khong dat dé cho thay sy khac biét dang ké va mbi lién hé
nay khong duoc tim thiy trong phan tich hdi quy tuyén tinh da bién [12]. Vi vay, ¥
tuong vé sy giam muc Klotho lién quan dén suy giam chirc ning than tiép tuc con
tranh luan.
1.2.2.2. Klotho va réi loan chuyén héa khodng xwong & bénh thin man

Klotho déng vai tro trung tim trong viéc diéu hoa mirc canxi va phosphate huyét
thanh thong qua cac co ché phu thudc va khong phu thuéc FGF23. V& mit chuyén
hoéa canxi, Klotho 1am ting kha nang tai hap thu va ddo nguroc qué trinh mat canxi &
than bﬁng cach diéu chinh cac kénh chon loc canxi & than doc 1ap voi FGF23 [143],
tir 46 duy tri mirc canxi binh thuong hodc gan binh thudng. Tuy nhién, Klotho ciing
lam giam sy hap thy canxi va gop phan lam gidm muc canxi bang cach wc ché san
xuat vitamin D va PTH hoat dong thong qua FGF23 [132].
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Trong chuyén hoa phosphate, Klotho gitip giam phosphate mau thong qua viéc
kich thich bai tiét phosphate tai than va duy tri cin bang ndi moi phosphate théng qua
phirc hop Klotho-FGF23. Tuy nhién, c6 nghién ctru cho thiy Klotho c6 méi lién quan
thuan véi qua trinh tai hap thu phosphate [133], c6 nghia la Klotho da wc ché bai tiét
phosphate thay vi kich thich.

V& hormon PTH, thu thé Klotho va FGFR-1 duoc phat hién cuing hién dién trong
tuyén can giap, cho thiy tuyén can giap 1 co quan dich cua Klotho. Klotho déng vai
trd trung gian cho we ché tiét PTH qua mot sb con dudng, trong d6 c6 thong qua phirc
hop Klotho-FGF23 [87]. Tuy nhién, Klotho ciing dugc bao céo 14 gay ra sy tiét PTH
bang cach diéu hoa hoat dong ciia kénh Na*-K*-ATPase cta tuyén can giap [66].
Klotho ciing c6 thé c6 vai tro gian tiép trong viéc kich hoat bai tiét PTH bang cach diéu
chinh tryc tiép qué trinh chuyén hoa khoang chét va tong hop 1,25(0OH).D [86].

Giam Klotho ¢ chudt din dén céc réi loan chuyén hoa khoang chat, bao gdbm
ting phosphate, ting canxi mau, va voi hoa mach mau, twong tu cac biéu hién dién
hinh cia CKD-MBD [62]. O ngudi mac BTM, giam Klotho xay ra trudce khi FGF23,
PTH va phosphate tang cao, goi y ré“tng Klotho c6 thé 1a mot dau 4n sinh hoc sém
trong CKD-MBD [102],[125]. M6t phan tich tong hop 17 nghién ctiru véi 1.944 ngudi
mac BTM tham gia nham dénh gia mdi lién quan giita Klotho huyét thanh véi cac chi
s6 nhu canxi, phosphate, PTH va v6i hoa mach mau cho thay Klotho huyét thanh c6
moi twong quan thuan vai canxi méau (r = 0,14, khoang tin cay (KTC) 95%: 0,02 dén
0,26), c6 mdi twong quan nghich véi phosphate (r = -0,21, KTC 95%: -0,37 dén -
0,04), c6 twong quan nghich vi PTH (r = -0,23, KTC 95%: -0,29 dén -0,17), qua d6
cho thay vai tro quan trong ctia Klotho trong diéu hoa chuyén héa khoang chat [42].
Mic du Klotho c6 tiém nang lén trong viéc diéu tri CKD-MBD, su khac biét vé giai
doan BTM, mé hinh nghién ctru, va phuong phap do ludng Klotho dd dan dén cac
két qua khong dong nhat. Do dé, can c6 thém cac nghién ciru dai han, v6i ¢d mau 16n
va phan tich chi tiét hon dé 1am sang t6 vai tro ctia Klotho nhu mét ddu 4n sinh hoc

va muc ti€u diéu tri hi¢u qua.



34

FGF-23 i ; ; j
, -2 Giam chirc ning thin FGF23t Ri loan nong dd khoang chét
NaPi2a, NaPi2c!
] TRPVS)

FGF23 ' (.'u'img cipn'gl;ip
FGFR1/Klotho4 thir phit

Biét hoa cia tao cot ha\(! L y

Bénh xwong chuyén hba

pit-1, pit-2 1 ‘

Con dwirng Wat/B-catenine pathway ' Vi hoa mach miu

Hinh 1.7. Vai tro cua Klotho trong CKD-MBD [152]

1.2.2.3. Klotho va bénh ly xwong trong bénh thin man

Vé tac dung cua Klotho d6i v6i qué trinh chuyén hoa xwong, ngudi ta thiy rang
Klotho dugc biéu hién & céc té bao xuong, va biéu hién cua Klotho giam trong loan
dudng xuong do than & BTM. Nghién ctru cho thay nhitng con chudt thiéu Klotho bi
loang xuong hodc cham huy xuong, viéc cung cép Klotho c6 thé tao ra su biét hoa
xuong va thiic day qua trinh khoang hoa xwong & cac tao ¢t bao. [135]. Tuy nhién,
khong gidng nhu khi giam tac dung ciia Klotho toan than, giam Klotho tai cac té bao
xuong dan dén sy gia ting dang ké qu4 trinh tao xuong, thé tich xwong, trai voi nhimg
gi dugc quan sat théy & chudt thiéu Klotho. Nguoc lai, sy biéu hién qua muc cua
Klotho trong cac tao cdt bao dugce nudi cay di trc ché qué trinh khoang héa va hoat
dong tao xuong. Nhitng phat hién nay cho thay vai tro ciia Klotho trong viéc diéu
chinh qua trinh chuyén héa xuong tai té bio xwong va chi ra mot co ché méi kiém
soat su tao xuong cua tao cOt bao [152]. Vai tro phuec tap cua Klotho ddi véi qué trinh
chuyén hoéa xuong c6 thé din dén nhiing két qua khong nhat quan vé mdi lién quan
gitra Klotho véi gdy xuong trong cac nghién ctru 1am sang. Nghién ctru cua Desbiens
va cong sy cho thdy FGF23 ¢6 mdi lién hé tuyén tinh véi ty 1& giy xuong trong khi
noéng do Klotho, PTH va phosphate c6 méi lién hé hinh chir U [34]. Con tac gia
Ribeiro va cong su cho rﬁng Klotho va FGF23 1a du 4n sinh hoc tot dé du doan su
xuat hién ciia cac bién cd giy xuong & bénh nhan dai thio dudng co bién ching BTM

giai doan sém [124].
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1.2.2.4. Klotho va véi hoa mach mau

V6i hda mach mau 1a dic diém noi bat cia CKD-MBD, thudng gip ¢ bénh nhan
BTM, dai thao dudng va ngudi cao tudi, gbp phan lam ting nguy co bénh tim mach
va tir vong do moi nguyén nhan. Vo6i hoéa mach mau vira 1a yéu t6 tién luong doc 1ap
vé két cuc 1am sang x4u vira 1a muc tiéu can thiép trong BTM. Thiéu hut Klotho toan
than c6 lién quan dén mic d voi hoéa mach mau nghiém trong, trong khi cac nghién
ctru thye nghiém cho thay ting biéu hién hodc liéu phap Klotho c6 thé cai thién tinh
trang voi hoa nay thong qua diéu hoa qua trinh chuyén dang cua té bao co tron mach
mau thanh té bao xuong, trc ché cac chat van chuyén phosphate (Pit-1, Pit-2) va giam
hoat héa con duong Wnt/B-catenin [24],[62]. Trén lam sang, nong d6 Klotho giam
lién quan dén voi hoa dong mach vanh, dong mach chu va van dong mach chu, véi
phan tich gop cho thiy Klotho huyét thanh tuong quan nghich véi voi hoa mach mau
(r =-0,15; KTC 95%:-0,23; -0,08) [42]. Tuy nhién, mot s6 nghién ctru quan sat va
cit ngang lai khong tim thay méi lién hé nay [19], [127] tao nén tranh luan vé vai trd
diéu hoa cua Klotho. Hon nita, co ché phan tir va tac dong tai chd cua Klotho chua
dugc lam ro, trong khi hau hét cac nghién ctru hién tai van 1a quan sat, thiéu nghién
ctru doan h¢ hoac can thi¢p dé khfmg dinh quan hé nhan qua.
1.2.2.5. Vai tro tiém ning ciia Klotho trong diéu tri bénh thgn man

Bénh than man do nhiéu nguyén nhan giy ra, nhung diém chung la tinh trang
thiéu Klotho - yéu t6 lién quan chit ché dén tién trién bénh va cac bién ching ngoai
than. Nhiéu nghién ctru cho thiy cai thién thiéu hut Klotho c6 thé gitip cai thién chic
nang than, ton thuong mé hoc va bién chimg ctia BTM [76],[113]. Céc chién luoc
diéu tri m&i cho bénh than man hién dang tap trung vao viéc phuc hoi n@)ng do Klotho
trong co thé, thong qua bd sung Klotho ngoai sinh hoic kich thich san xuat Klotho
noi sinh. Mot sb bién phap giup ting Klotho huyét thanh bang cach tac dong lén cac
co ché khac nhau duoc trinh bay trong Bang 1.7. Tuy nhién, cdn thém nhiéu nghién

ctru sau hon dé c6 thé ung dung 14m sang cac phuong phéap ndy trong diéu tri BTM.
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Bang 1.7. Chién lugc didu tri tiém nang BTM thong qua lam ting ndng d6 Klotho [157]

Phwong phap Co ché
Methyl hoéa vung khoi dong cua gen
Khtr methyl hoa DNA Klotho 1am giam 30-40% hoat dong cua
no

Tiang gin acetyl vao Histone trong vung
Khtr nhom acetyl ctia Histone khéi dong gen Klotho 1am giam bi€u hién
cua Klotho

Thudc: Déng van thu thé PPAR-y,
Chen thy thé angiotensin II (type I),
statin, vitamin D hoat tinh, intermedin

Nhiing thudc ndy lam ting biéu hién cia
Klotho trong phong thi nghiém va co thé

Gen Klotho duoc chuyén bai virus vao té

Chuyén cDNA cua Klotho vao co thé bao dich hodc mé hinh dong vét

Protein Klotho tai t6 hop, mién ngoai bao
Tiém protein Klotho hoa tan c6 chieéu dai day du dugc cat tu Klotho
mang, co thé sir dung dé tiém.

1.2.2.6. Nhitng vin dé con tranh cii vé méi quan hé giira Klotho huyét thanh véi
roi logn chuyén héa khodng xwong va mét so hdu qud khdic 6 BTM

Tir ndi dung d3 trinh bay vé& méi quan hé giira Klotho huyét thanh véi cac rdi
loan khoang xwong va cac hau qua khac & BTM, cho thay con mét sé van dé con
tranh ludn nhu sau: méi lién hé gitra Klotho va chirc nang than hién nay van con nhiéu
tranh cai do cac két qua nghién ctru khong nhat quan. Mot sb nghién ctru cho thay
mirc Klotho hoa tan ¢6 lién quan dén tién trién BTM va MLCT trong khi cic nghién
ctru khac khong tim thay su lién quan dang ké, tir d6 1am giam tinh Gng dung cia
Klotho trong chan doan BTM. Vai tro cta Klotho trong diéu hoa khoang chat nhu
canxi, phosphate va PTH & CKD-MBD ciing giy tranh cii do sy thiéu dong nhat
trong két qua nghién ctru. Vé voi héa mach mau, du cac nghién ctru tién 14m sang
khang dinh mdi lién hé giira thiéu hut Klotho va v6i hoa, nhung cac nghién ctru 1am
sang lai khong cho thdy két qua rd rang. Ngoai ra, cic phuong phap xét nghiém
Klotho huyét thanh nhu ELISA, TRF (time-resolved fluorescence) va IP-IB
(immunoprecipitation-immunoblot) c6 d0 nhay va d0 dac hiéu khéac nhau, din dén sy
khac biét trong két qua [115], trong khi ngudn gdc ngoai than ctia Klotho tir cic co
quan khac cang lam phtrc tap viéc danh gia. Cudi ciing, sy da dang vé thiét ké nghién
ctru, kich thuéc mau, nguyén nhan gy bénh va tiéu chi danh gia cling 1am giam tinh

dong nhat, gép phan vao nhiing tranh cii hién tai.
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Dé giai quyét cac tranh cai trén, cin tiéu chuan héa phuwong phap do luong
Klotho huyét thanh, nghién ciru dong hoc va ngudn goc Klotho trong BTM. Dong
thot, thyc hién cac nghién ctru chét lugng cao, xay dung mo hinh da chi dAu sinh hoc,
tap trung vao cac loai BTM cu thé, va tién hanh phan tich tong hop dé khic phuc cac
han ché hién c6 trong dit liéu [152].

1.3. MOT SO NGHIEN CUU TRONG NUOC VA NGOAINUOC LIEN QUAN
PEN CHU PE NGHIEN CUU
1.3.1. Cac nghién ctru ngoai nuwdc

Nhém dan so chung:

Nam 2017, Drew va cOng su nghién ctru 2.496 nguoi trrdng thanh thudc chuong
trinh "Health ABC" (MLCT trung binh 73 mL/phut). Klotho huyét thanh trung vi la
630 pg/mL; mirc Klotho cao hon lién quan nguy co thap hon vé suy giam chirc ning
than (OR 0,78 cho giam MLCT > 30%; OR 0,85 cho giam > 3 mL/phut/ndm), nhung
khong lién quan mac méi BTM [37].

P6i véi nhém bénh than man chwa loc mau:

Nam 2014, nghién ctru ciia Ozeki va cdng sy trén 185 bénh nhan BTM giai doan
1-5 cho thdy MLCT la yéu té du bao doc 1ap Klotho, dic biét khi MLCT wdc tinh <
60 mL/phut; Klotho khong c6 twrong quan 1 vi canxi va phosphate [117].

Nam 2015, Rotondi va cdng su (khao sat trén 68 bénh nhan BTM) ghi nhan
Klotho huyét thanh thap hon so véi ngudi khoe manh (519 + 183 so voi 845 + 330
pg/mL, p < 0,001) va giam tir giai doan 2; Klotho twong quan thuan véi MLCT va
canxi, tuong quan nghich véi phospho, PTH va FGF23 [125].

Néam 2017, Liu va cong sy nghién ctru 112 b¢nh nhan BTM giai doan 3-5 va 30
ngudi khoe manh, cho thay ndng do Klotho giam dan theo giai doan tién trién cia BTM
(p<0,001), nhém BTM thap hon nhém chimg (2,44 so v6i 9,81 ng/mL, p<0,001) [101].

Nam 2019, Khodeir va cong su (nghién ctru 50 bénh nhan BTM va 30 nguo1 khoe
manh) cho thiy Klotho giam rd & BTM, twong quan thuan véi MLCT, canxi va phosphat
niéu, qua d6 khang dinh vai tro Klotho trong danh gia rdi loan khoang xuong [84].

Nam 2024, nghién ctru cua Edmonston va cong su trén 1.088 bénh nhan BTM,
MLCT 20-70 mL/phtt cho thay Klotho c¢é trung vi 0,31 ng/mL va khong lién quan
tir vong, nhap vién suy tim, bién c6 tim mach hay tién trién BTM, trong khi FGF23

1a yéu t6 du bao doc 1ap ddi véi két cuc trén [38].
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Nam 2025, Peng va cong su tién hanh nghién ctru trén 154 bénh nhan BTM giai
doan 2—5 cho thay Klotho giam lién quan nghich véi v6i hda mach méu, trong khi
FGF23 tang lién quan thuan véi voi hoa. Klotho 1a yéu t6 bao vé doc 1ap, FGF23 1a
yéu t6 nguy co ddi v6i voi hda mach mau [122].

P6i véi bénh nhan loc mau chu ky:

Nam 2019, nghién ctru cia Memmos va cdng su ¢ 79 bénh nhan LMCK ghi
nh4n ndng d6 Klotho < 745 pg/mL lién quan ddc 14p véi tir vong chung, nhdi mau co
tim hoac dot quy (HR 2,76; p=0,01) [105].

Nam 2021, Pasaoglu va cdng su khdo sat trén 60 bénh nhan LMCK va 34 nguoi
khoe manh cho thdy néng do Klotho va canxi giam trong khi nong d6 iFGF23,
cFGF23, iPTH va phospho tang ro rét so vdi nhém ching (p < 0,01) [118].

Nam 2022, Lin va cong sy nghién ctru trén 140 bénh nhan LMCK va 140 nguoi
khoe manh cho thiy nong d6 Klotho giam dan theo murc d6 voi hda mach mau (beta
=-0,559; p < 0,001) va bénh nhan co néng do Klotho cao it gap bién ¢b tim mach
hon (OR = 0,883; p <0,001) [99].

Nam 2024, Fan va cong su thuc hién phan tich gdp 17 nghién ciru véi 1.944 doi
tugng (BTM va LMCK), cho thay Klotho huyét thanh twong quan nhe véi canxi (r =
0,14; p <0,05), va tuong quan nghich véi phosphate (r =—-0,21), PTH (r =-0,23) va
v6i hda mach mau (r = —0,15; p < 0,05). Mirc Klotho thap lién quan nguy co CKD-
MBD cao hon, nhan manh vai trd Klotho trong diéu hoa canxi-phosphate va trc ché
v6i hoa, dong thoi can thém nghién ctru dé khang dinh két qua nay [42].

1.3.2. Cac nghién ctru trong nuéc

Cho dén nay, cac cong bd trong nude chi ghi nhan mot nghién ciru vé nong do
Klotho huyét thanh trén bénh nhan loc mau chu ky. Hau hét cac nghién ctru khao
sat cac roi loan khoang xwong trén bénh nhan c6 BTM dua trén céac chi sd canxi,
phospho, PTH, 25-hydroxyvitamin D. C6 02 nghién ctru khao sat ndng d6 FGF23,
nhém va méi lién quan véi cac rdi loan khoang xuwong duoc cong bo .

Niam 2004, Hoang Bui Bao di tién hanh nghién ciru vé chirc ning tuyén can
gidp ¢ bénh nhan bénh than man giai doan 4 chua loc méu chu ky. Két qua trén 37
bénh nhan cho thiy: 59,5% c6 nong d6 PTH ting cao (> 200 pg/mL), goi ¥ tinh
trang cuong tuyén can giap thir phat, nhung khong ghi nhan cac ton thuong xuong
bat san [1]
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Niam 2005, V& Tam da nghién ciru cac réi loan chuyén hoa canxi, phospho, PTH
mau va hiéu qua diéu tri béng calcitriol trén bénh nhan bénh than man. Trong nghién
ctru trén 40 bénh nhan, ty 1¢ tding PTH (> 65 pg/mL) 1a 95%, giam canxi ion hoa (<
1,02 mmol/L) 1a 67,5%, va ting phospho méau (> 1,5 mmol/L) 1 57,5%. Chi s canxi
x phospho (Ca x P) ting nhe. Sau 30 ngay diéu tri bang calcitriol, ty 1¢ canxi mau tro
vé muc binh thuong ting tir 10% 1én 75%, trong khi ty 1é phospho méau binh thuong
tang tr 37,5% 1én 60% [8].

Niam 2015, tac gia Nguyén Hoang Thanh Van d3 tién hanh nghién ctru ndng do
beta-crosslaps va PTH trén 127 bénh nhan suy than giai doan cubi, 59 ngudi nhom
chirng cho théy beta-crosslaps trung binh 2,59 + 1,58 ng/ml & nhém loc mau va 2,01
+ 0,92 ng/ml & nhom diéu tri bao ton, cao hon nhom chimg (0,48 + 0,26 ng/ml). PTH
trung binh & nhoém loc méu (324,64 + 287,23 pg/ml) cao hon nhom diéu tri bao ton
(228,05 + 172,55 pg/ml) va nhom chimg (23,09 + 9,58 pg/ml). Réi loan chuyén hoa
xuong va cudng can giap thir phat rat pho bién [10].

Nam 2020, tac gia Nguyén Hiru Vii Quang va V& Tam nghién ctu ndng do
FGF23 trén 149 bénh nhan BTM, 64 ngudi nhom ching cho thiy: ¢ giai doan BTM
3-5, FGF23 ¢6 gia tri trung binh 333,01 + 243,02 pg/mL, cao hon dang ké so véi
nhém ching (p < 0,0001), trong khi & nhom LMCK, FGF23 dat 717,66 + 357,36
pg/mL (p < 0,001). Nong d6 FGF23 ting dan theo giai doan BTM, c6 tuong quan
thuan véi ure, creatinin, canxi, phospho, tich sd canxi x phospho va twong quan
nghich véi MLCT. O nhém LMCK, FGF23 tiép tuc cho thy twong quan thuin véi
canxi toan phan, phospho va tich sb canxi x phospho [7].

Nim 2021, tac gia Nguyén Thanh Minh, V& Tam nghién ctru trén 163 bénh
nhan LMCK, 113 nguoi nhém chimg cho thay ty 1é giam canxi 1a 47,85%, ting
phospho 13 74,23%, tang tich sb canxi x phospho 1a 48,47%, ting PTH 34,36%, giam
PTH 20,86%. Chi 4,91% bénh nhan dat 3 tiéu chuan va 4,29% dat 4 tiéu chuan
khoang xuong theo khuyén cao KDIGO [5].

Niam 2024, tac gia Nguyén Vin Chi va cong sy nghién ciru trén 84 dbi tugng
bao gém 44 bénh nhan loc mau chu ky va 40 ngudi khée manh 1am nhom ching. Két
qua ghi nhan ndng d6 Klotho huyét trong trung binh nhom bénh nhan LMCK 1a 1,06
+ 0,28 ng/mL thép hon nhom chung 1a: 1,08 = 0,3 ng/mL, tuy nhién su khac bi¢t
khong c6 ¥ nghia théng ké (p> 0,05). Nong d6 Klotho huyét twong thap lién quan dén
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THA, tang CRP, day 16p ndi trung mac DM canh va ting cc bién ¢ tim mach,

p<0,05. Tac gia két luan rang Klotho huyét twong 13 yéu té lién quan dén xo vira dong

mach va céac bién co6 tim mach ¢ bénh nhan loc mau chu ky [3].

Bang 1.8. Tém tit két qua mot sb nghién ctru va khoang tréng cua cac nghién ctru

Tac gia boi Co mau Két qua nghién ciru chinh Khoa-llg trf)ng
twong (n) nghién ciru
Klotho lién quan tudi nhung £
Seiler sov | 312 Khong lién quan voi MLCT, | (MU OPL GBS,
(2013) [128] Gb 24 | khong du bao tir vong hoac dieu .
. O chung, do MbX
tri thay thé than
. MLCT la yéu to du bao ddc lap | Thicu nhom
Ozeki 185 L . AP A . A
(2014) [117] BTM GP 15 doi voi Klotho, khong lién quan | chung, khong do
véi canxi hodc phospho. MbX
: Klo:[ ho th,a.p t Gb2, m?ng 444 1 05 mAu nhe, thiéu
Rotondi BTM 63 thuan vo1i MLCT va canxi, ahém chime. do
(2014) [125] nghich v&1  phospho, PTH, MDX &
FGF23.
Liv | B1n | GB35 | khie bid it cdo gt doan (b < | CTL €0 G 35
(2016) [101] 30 chimg | 0,001) i : thicu do MbX
Fan | BTV | ITNG e hosaho, PTH. vt | cicghi | doan
(024)[42] | LMCK | (1944) | 4 62 mach méu. thiéu do MPX _
Klotho giam lién quan muc dd | Thiéu nhom
Peng BTM 154 v01 hoa dong mach vanh; FGF23 | chimg, ~ MDX,
(2025) [122] Gb 2-5 | layéu to nguy co doc 1ap doi voi | thieu 161 loan
vO1 hoa. khoang-xuong
781 Klotho lién quan c¢6 y nghia v6i | Khéng phan  tich
Zhan (=40 MDX tai cft song nguc, toan | theo GD BTM,
(2025) [%5 4] BTM tuoi) than, than minh. Khong c6 moi | thiéu dir liu camgi,
NHANES | lién quan MBX tai chan trai, | phospho, thieu
2011-16 | CSTL va vung chau nhém ching
Pasaoglt | [\ | 60 | Klotho giam, iFGF23, iPTH, §§ fgj‘;lggothf:lé
(2021) [118] 34 ching | phospho ting (p <0,01). do MDBX
Lin 140 Klotho giam theo murc v6i hoa | Chi tap trung voi
(2022) LMCK 140 mach mau; lién quan bién co héa mach mau,
[99] ching | tim mach (OR 0,883, p <0,001) | thiéu do MbX
C& mau nho, chi
Nguyén Vin 44 Klotho huyét twrong lién quan dét} Ehl\(z)ng l(i))(;lén n;?;;
Chi (2024) LMCK . x0 vira dong mach va cac bién co L tin .
40 ching moi lién quan voi

13].

tim mach.

cac yéu to khoang
Xuong.
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Céc nghién clru cia cac tac gia trén sir dung phuong phap ELISA dé dinh luong
Klotho huyét thanh

Nhin chung, ndong do Klotho c6 xu hudng gidm theo tién trién cua bénh than
man; tuy nhién, thoi diém bat ddu giam (tir giai doan nao) con chua thdng nhat gitra
céc nghién ciru. Méi lién quan giita Klotho véi cac yéu té khoang xuong ciing chua
ddng nhat. Bén canh d6, nhiéu nghién ciru con han ché vé ¢ mau, thiéu nhém ching
hozc chua danh gia mat do xuwong. Do d6, can c6 thém cac nghién ctiru danh gia ddng

tho1 moi lién quan gitta Klotho vdi chirc nang than va réi loan khodng xuong.
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Chwong 2
POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Nghién ctru ctia chiing toi tién hanh tir thang 10/2022 dén thang 06/2024 tai
phong kham No6i Than (thuoc khoa Kham bénh) va khoa N§i Than - Loc Mau,
Bénh vién Théng Nhit. Chung t6i tién hanh khéo sat 300 ngudi bao gdm: nhom
bénh nhan bénh than man tr giai doan 1 dén giai doan 5 chua loc mau (150 bénh
nhan), nhom bénh nhan dang loc mau chu ky (90 bénh nhan) va nhom ching (60
nguoi khoe manh).

Trong d6 nhom ching 1a ngudi khde manh di khadm strc khoe dinh ky tai phong
kham Noi Than (thudc khoa Kham bénh), Bénh vién Thong Nhat
2.1.1. Thoi gian va dia diém nghién ciru

Thoi gian nghién ciru: tir thang 10/2022 dén thang 06/2024

Dia diém nghién ciru:

Nhom chimng duoc 1dy mau tai phong kham Noi than (thuéc Khoa Kham bénh),
Bénh vién Théng Nhit.

Nhoém bénh nhan bénh than man duoc léy mau tai phong kham Noi than (thudc
Khoa Kham bénh) va bénh nhan diéu trj ndi tra tai khoa Noi than — Loc méu, Bénh
vién Théng Nhat

Nhom bénh nhan loc méau chu ky bao gdm bénh nhan dang loc mau chu ky tai
khoa Noi than — Loc mau, Bénh vién Théng Nhit.

Dia diém thuc hién xét nghiém:

Xét nghiém téng phan tich té bao mau ngoai vi dugc thuc hién tai khoa Huyét
hoc, Bénh vién Théng Nhit

Xét nghiém ure mau, creatinin méu, albumin mau, lipid mau (bao gém
cholesterol, triglyceride, high-density lipoprotein cholesterol (HDL-C), low-density
lipoprotein cholesterol (LDL-C), dinh lugng microalbumin ni€u, dinh luong protein
niéu, dinh lugng creatinin ni¢u, dinh luong canxi mau toan phén, phospho mau, PTH
mau, 25(0OH)D duoc thyc hién tai khoa Hoa sinh, Bénh vién Théng Nhat.

Xét nghiém nong do Klotho huyét thanh duoc tién hanh tai khoa Huyét hoc do

may xét nghiém ELISA ty dong 4 khay Immunomat (virion\serion) dat tai khoa nay,
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x€t nghiém duogc thyc hién bo1 ctir nhan xét nghiém da dugc dao tao, co giéy ching
nhan va c¢6 nhiéu kinh nghiém trong linh vuc xét nghiém ELISA.
Khoa Huyét hoc va Khoa Hoa sinh ctia Bénh vién Théng Nhit déu dat chuin
ISO 15189:2012. Tt ca cac xét nghiém duogc thyc hién tai Khoa Huyét hoc va khoa
Hoa sinh tudn thu ddy du cac yéu cu chét luong cua ISO 15189:2012. Hé thdng xét
nghiém dugc hiéu chuan dinh ky, déng thoi tham gia ca chuong trinh danh gia noi
kiém va ngoai kiém.
Po mat d§ xuong dugc thuc hién tai khoa Chan doan Hinh anh, Bénh vién
Thdong Nht.
2.1.2. Nhom bénh
2.1.2.1. Tiéu chuén chon nhém bénh
- Nghién ctru dugc tién hanh trén cic bénh nhan BTM giai doan 1-5 chua loc
mau dén kham tai phong kham No§i1 Théan (thuoc Khoa Khadm bé¢nh), cuing véi bénh
nhan BTM diéu tri nd1 tra va bénh nhan LMCK ngoai tra tai Khoa N§i1 Than — Loc
mau, Bénh vién Théng Nhét
- Tudi truong thanh tir 18 tudi trd 1én
- Bénh nhan d6ng y tham gia qua trinh nghién ciru.
2.1.2.2. Tiéu chudan logi triv bénh nhén
Bénh nhan c6 mdt trong nhiing tinh trang sau day s€ khong duoc dua vao nghién ctru
- Bénh 1y niang chua kiém soat va bénh 1y c6 thé anh huong dén nong do Klotho:
Ton thuong than cép hoac dot cép bénh than man.
Viém than Lupus.
Bénh ac tinh hoac dang trong tinh trang de doa tinh mang.
Nhiém tring ning hoic viém nhiém cap tinh.
Roi loan noi tiét nang: cudng can giap nguyén phat, cuong giap, suy tuyén giap.
Viém gan man tinh hodc xo gan
Bénh than man giai doan 5 chua loc mau véi MLCT < 7 mL/phut/1,73 m? da.
Thai ky hodc dang cho con bu.
- Sir dung céc thudc c6 anh hudng dén ndéng do Klotho hodc chuyén hoa xwong:
Corticosteroid kéo dai, dugc quy udc trong nghién ctru nay la sur dung lién tuc
> 3 thang voi liéu twong duong prednisone > 5 mg/ngay.
Thudc ¢ ché mién dich: cyclosporin, tacrolimus, mycophenolate mofetil,

azathioprine...
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Thudc diéu tri lodng xuong nhu bisphosphonate hoic denosumab, dugc quy udc
trong nghién ctru ndy 1a da sir dung trong vong 12 thang gan day.

Vitamin D liéu cao, duoc quy udc trong nghién ciru nay 1a sir dung calcitriol >
0,5 pg/ngay, alfacalcidol > 0,5 pg/ngay hodc cholecalciferol > 4000 IU/ngay trong 3
thang gan day.

- Can thiép y khoa gan day:

Phéu thuit xwong hodc thay khép nhan tao trong vong 6 thang (c6 thé anh huéng
dén két qua do mat d6 xuong).

- Bénh nhan c6 chéng chi dinh do mat d6 xuong
2.1.2.3. Tiéu chudn chan dodn

Tiéu chuin chan doin bénh thin man

Chan doan bénh than man duoc xac dinh theo tiéu chuan KDIGO 2012 (Bang
1.1), dua trén muc loc cau than va su hién dién cta ton thuong than, thé hién qua bat
thuong albumin ni€u hodc protein ni¢u. Trong nghién clru nay, ching t61 lwa chon
tiéu chuan bat thuong vé creatinin huyét thanh va muc loc cau than 1am co so chinh
dé tuyén chon bénh nhan. Cu thé, bénh nhan dugc chan doan bénh than man giai doan
3,4 va 5 khi MLCT < 60 mL/phut/1,73 m>. D4i véi bénh than man giai doan 1 va
giai doan 2, chi nhitng truong hop c6 kém theo bang chimg ton thuong than, duogc
xéac dinh béi ty sd albumin niéu/creatinin niéu (ACR) > 30 mg/g hoic ty sd protein
nié€u/creatinin niéu (PCR) > 150 mg/g, dugc dua vao nghién curu.

Tiéu chuan chan doan giai doan bénh thin man:

Chan doan giai doan bénh than man dua trén tiéu chuan caa KDIGO 2012 (Bang
2.2): Déi voi bénh nhan BTM chua loc mau, ching t61 lya chon cac bénh nhan BTM
tur giai doan 1 dén giai doan 5 dang dugc theo doi va diéu trj. Nhitng bénh nhan thude
nhom nay s€ bi loai khéi nghién ctru néu c6 chi dinh loc mau trude hodc tai thoi diém
lay mau nghién ctru. Ngoai ra, cdc bénh nhan MLCT < 7 mL/phat/1,73 m? da ciing
s& bi loai trir vi nhom BN nay duoc dy doan can phai bat dau diéu tri thay thé than
som [101].

Déi v6i bénh nhan BTM loc mau chu ky, thoi gian loc mau tir 3 thang tro 1én.
Chung t6i chon nhitng bénh nhan da loc mau chu ky tir 3 thang tro 1én dé dam bao
loai trtr anh hudng cua cac r6i loan lién quan dén giai doan dau méi bat dau loc mau,

anh huong dén tinh chinh xac cua két qua nghién ctru.
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2.1.3. Nhom chirng
2.1.3.1. Tiéu chuin chon nhém chirng

Nguoi khoe manh dén dén kham kiém tra stc khoe dinh ky tai phong kham Noi
Than (thudc Khoa Kham bénh), Bénh vién Théng Nhit.

béi tuong dugc tham kham va thuc hi¢én mat s6 xét nghiém co ban bao gém:
cong thirc mau, sinh hdéa mau (duong huyét, chtrc nang than, men gan, ion dd: natri,
kali, clo, canxi), tong phan tich nudc tiéu, dién tdm dd, chup X-quang phdi va siéu
am bung va duoc két luan 1a binh thuong.

Khong nghién ruou, khong hut thude 14.

Tubi > 18 tudi.

Pong ¥ tham gia nghién ciru.
2.1.3.2. Tiéu chudn logi trir nhém chirng

Phat hién bat ky bat thuong vé 1am sang, xét nghiém hozc hinh anh hoc trong
qua trinh sang loc ban dau
C6 cac tinh trang c6 kha nang anh huéng dén nong do Klotho va chuyén hoa

khoang—xuong (nhu bénh than man, bénh gan man, bénh ac tinh, bénh tu mién, nhiém
tring/viém cép, rdi loan ndi tiét ning, thai ky/cho con bu) hoic dang sir dung thudc
anh hudong dén nong d6 Klotho hoic chuyén hoa khoang—xuong (vitamin D liéu cao,
corticoid kéo dai, thudc chéng huy xuong, thude trc ché mién dich)
2.2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciru

Phuong phép mé ta cit ngang c6 phan tich.
2.2.2. Tinh ¢& miu
2.2.2.1. Cong thirc tinh ¢é méu

C& mau toi thiéu mdi nhém duge ude tinh theo trung binh cong ciia ndng
d6 Klotho bang phwong thiic so sanh trung binh cdng cta 2 nhém nghién ctru
bénh, ching:

2xC

" (ESY?
C: Hang s6 dya trén muc y nghia (o) va nang lyc chan doan (1 — B).

n

ES: Hiéu Gmg chudn hoa (chénh 1éch trung binh chia cho d6 1éch chuén)
Theo nghién ctru cua Rotondi nam 2015 [125]:
Nong do Klotho trung binh ¢ bénh nhan BTM la:
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X1 =519 pg/mL, SD; = 183
Nong do Klotho trung binh ciia nhém chimg 1a:
Xo =845 pg/mL, SDo = 330
Chap nhan murc sai s6 véi khoang tin cdy 1a 95% (a = 0,05) va ning lyc kiém
dinh 13 95% (Power = 0,95, twong duong B = 0,05), ta c6 hing sé C = 13,0. Cong
thire tinh ¢& mau nhu sau:
Khoang chénh léch trung binh (A) duoc tinh la:
A=519 - 845 =-326 pg/mL, do d6 do 16n hi¢u ung |[ES| = |A|//SD = 326/330 = 0,987.
Ap dung vao cong thirc tinh ¢d mau vdi C = 13,0, ta co:
_ 2xC _ 2x13 -
(ES)2  (0,987)2

Nhu viy, c¢& mau ti thiéu cua mdi nhém 1a 30 mau

Trong dé tai nay, ching t6i dua vao nghién ciru:

- Nhom BTM giai doan 1 dén giai doan 5 chua loc mau (nhém BTM), gom 150
bénh nhan, trong d6 mdi giai doan BTM gdém 30 bénh nhan dé dam bao ¢& mau tdi
thiéu c6 ¥ nghia.

- Nhém BTM giai doan 5 loc mau chu ky (nhém LMCK) gém 90 bénh nhén vi
nghién ctru nay s& st dung hdi quy da bién dé xét mdi lién quan gitra Klotho va mot
s6 r6i loan khoang xwong & bénh nhan bénh than man nén s6 miu phai dép tng cong
thirc Tabachnick va Fidell (1996):

N =50+ 8 x m, v&i m 1a bién doc lap

Do nghién ctru ndy c6 5 bién doc 1ap bao gdm canxi, phospho, PTH, 25(0OH)D
huyét thanh va mat do xuong tham gia vao phan tich hoi quy nén can c6 s6 mau tbi
thiéu 1a:

N=50+8x5=50+40=90

- Nhom ching gdm 60 ngudi khoe manh: Do hiéu tmg chuan hoa (ES) giira hai
nhom 16n (~0,99), chi can t6i thiéu 27 mau cho mdi nhém da dat duge power 95%.
Trong nghién ctru ndy, sé miu nhom chimg duoc chon 13 60 ngudi - 16n hon mirc t6i
thiéu - nén dam bao ning luc so sanh va yéu cau thong ké.
2.2.2.2. Phwong phdp chon miu

Phuong phap chon mau la chon mau khong xac suét, c¢6 chu dich, cac bénh nhan
du tiéu chuan nghién ciru s& duoc dua vao nghién ciru.

Ddi v6i nhom bénh than man chua loc mau, bénh nhan duoc tuyén chon theo
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phuong phép chon mau lién tiép tai Phong kham No6i Than va diéu tri noi tra tai khoa
NoO1 Than — Loc Mau, Bénh vién Théng Nhat trong thot gian nghién ctru. Sau khi
phan loai bénh than man theo tiéu chuin KDIGO 2012, c4c bénh nhan du tiéu chuin
dugc dua vao nghién ctru cho dén khi dat di & mau 30 nguoi bénh cho mdi giai doan
bénh than man. Viéc tuyén chon dugc thyc hién song song gitta cac giai doan nham
dam bao s luong bénh nhan twong dbi dong déu & tirng giai doan va han ché sai léch
chon mau.
2.2.3. Phuwong tién nghién ciru

- May xét nghiém sinh héa mau, huyét hoc:

+ May phan tich huyét hoc DxH 900 cta hé thong Beckman Coulter dung dé
xét nghiém tong phan tich té bao mau ngoai vi.

+ M4y phan tich hoa sinh tu dong AU5800, mdy xét nghiém sinh héa mién dich
DxI 800 cua hé théng Beckman Coulter, may phan tich ty dong Cobas 8000 cua hé
théng Roche, duoc dung dé xét nghiém cac chi s6 sinh hoa.

+ May xét nghiém ELISA tu dong 4 khay Immunomat (virion\serion) do Dirc
san xuat dung dé xét nghiém Klotho huyét thanh.

- May do mat do xuong: Mat do xuwong dugc do bang phuong phéap hap thu tia
X ning luong kép (DXA: Dual-energy X-ray Absorptiometry), thé hé may Hologic
Discovery Wi, do tai khoa Chan doéan hinh anh, Bénh vién Théng Nhit.

- Thuéc do chiéu cao

- Can ban

- May do huyét ap: dong ho hiéu YAMASU xuat xit Nhat Ban

Hinh 2.1. May phan tich hoa sinh tu dong AU5800
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2.2.4. Céc bwéc tién hanh nghién ciru
2.2.4.1. Thoi diém thu thp sé ligu

Nhém bénh thin man giai doan 1 dén giai doan 5 chwa loc mau:

MaAu méau va céc s6 liéu 1am sang, can lam sang dugc thu thap tai thot diém bénh
nhéan dén kham hodc nhap vién trong tinh trang on dinh, khong c6 cac tiéu chuén loai
trir. Mau mau duoc iy vao budi sang, khi bénh nhan chua in sang va nhin doi it nhit
8 gio trude khi 14y mau, nham han ché anh hudng cua yéu té an ubng dén cac chi sb
sinh hoa va nong do Klotho.

Nhém bénh nhan lgc mau chu ky:

Mau mau dugce ldy trude budi loc mau dinh ky (trude loc), vao budi sang sau
khi nhin déi it nhét 8 gio, vao ngay dau tuan, khi bénh nhan & trang thai 6n dinh 1am
sang. Thoi diém liy mau duoc thong nhat nham giam sai s6 do qua trinh loc méau gay
ra d6i voi cac chi s sinh hoa va nong d6 Klotho.

Nhom chirng

MAu mau va cac xét nghi¢m dugc thu thép tai thoi diém kham strc khoe dinh
ky, vao budi sang, nhin d6i it nhat 8 gid trudc khi lay mau.
2.2.4.2. Ldp phiéu nghién ciru

Phiéu nghién ctru duoc xdy dung thdng nhat cho tit ca cac ddi twong tham gia
nghién ctru (nhém chimg va nhém bénh), bao gdm cac thong tin: dic diém nhan khau
hoc, tién st bénh, tinh trang lam sang, cac chi s6 sinh hoa, chi sb khoang—xuong, néng
d6 Klotho va két qua do mat d6 xwong (4p dung dbi véi bénh nhan bénh than man giai
doan 3 dén giai doan 5). Phiéu nghién ctru duoc 13p tai thot diém thu thap s6 liéu 1am
sang va lay mau xét nghiém; cac két qua xét nghiém va do mat d6 xuong duoc cip nhat
bd sung vao phiéu nghién ctru sau khi c6 két qua chinh thirc. Toan bo dit liéu duge ma
hoa nham dam bao tinh bao mat théng tin cia ngudi tham gia nghién ciru.
2.2.4.3. Cach thu thdp cdc chi tiéu cua nhom chung

Dbi voi nhoém chig, cac chi tiéu duge thu thap theo phiéu thu thap s6 lidu tai
thoi diém kham stre khoe dinh ky. Thong tin hanh chinh va nhan trac hoc gém ho tén,
gidi, dia chi, nghé nghi¢p, nam sinh, chiéu cao va can nang; chiéu cao va can nang
dugc do truc tiép boi nghién ctru vién bang dung cu do tiéu chudn. Cac chi tiéu 1am
sang bao gém tién str hat thude 14, tién sir gia dinh c6 bénh than, huyét ap tam thu va
huyét ap tim truong duoc do tai thoi diém tham kham theo quy trinh do huyét ap tiéu
chuén, va luong nudc tiéu trong 24 gio duoc ghi nhan theo hudng dan ddi tuong va

bao cdo lai vao ngay hom sau.
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Céc chi tiéu can lam sang dugc thu thap tu két qua x&t nghiém tai thoi diém
léy mau, bao gém cong thurc mau, ure, creatinin huyét thanh, muc loc cau than uéc
tinh theo CKD-EPI 2009, cac chi s6 chuyén héa khoang—xuong (canxi toan phan,
phospho, PTH, 25-hydroxyvitamin D), albumin méu, lipid mau, ndong dé Klotho
huyét thanh va cac chi sd ton thwong thin (ty sé albumin/creatinin niéu hoic
protein/creatinin niéu). Chi nhitng di tuong ¢ cac két qua trong gidi han binh
thuong méi duge dua vao nhém ching. Dir liéu duge cap nhat vao phiéu nghién
ctru sau khi c6 két qua xét nghiém va duoc ma hoa dé dam bao tinh bao mat va tinh
d6ng nhat.
2.2.4.4. Cach thu thdp cdc chi tiéu cua nhom bénh

Déi voi nhom bénh than man, cac chi tiéu duoc thu thap theo phiéu thu thap s6
liéu, dya trén ho so bénh 4n, thim kham 1am sang tryuc tiép va két qua x¢ét nghiém tai
thoi diém 1dy mau. Thong tin hanh chinh va nhan trac hoc gdm ho tén, gidi, dia chi,
nghé nghi¢p, nam sinh, chiéu cao va can nang; chiéu cao va can nang dugc do truc
tiép boi nghién ctru vién bang dung cu do tiéu chuan. Cac chi tiéu 1am sang dugc ghi
nhan bao gém tién st bénh, thoi gian phat hién bénh than man, thoi gian loc méau (néu
¢6), huyét ap tam thu va huyét ap tim truong duoc do tai thoi diém thim kham theo
quy trinh do huyét 4p tiéu chuan, va luong nudc tiéu trong 24 gid duoc thu thap théng
qua huéng din ngudi bénh ghi nhan tai nha va bao céo lai vao ngdy hom sau.

Céc chi tiéu can 1am sang dugc thu thap twong tu nhém ching, bao gdm cong
thirc mau, ure, creatinin huyét thanh, mtrc loc cau than uéc tinh theo CKD-EPI
2009, céc chi s6 chuyén héa khoang—xwong (canxi toan phan, phospho, PTH, 25-
hydroxyvitamin D), albumin mau, lipid mau, nong d6 Klotho huyét thanh va cac
chi s6 ton thuong than (ty sé albumin/creatinin niéu hodc protein/creatinin niéu).
Giai doan bénh than man dugc phan loai theo tiéu chuan KDIGO 2012. Déi véi
bénh nhan bénh than man tir giai doan 3A dén giai doan 5D (bao gé)m bénh nhan
loc mau chu ky), mat 6 xwong duogc do bang phuong phap hap thu tia X ning
lwong kép tai cac vi tri chuan. Dit liéu dugc cap nhat vao phiéu nghién ctru sau khi
c6 két qua xét nghiém.
2.2.4.5. Pinh nghia va cdch do lwong cdc bién nghién ciru

Po chiéu cao, cin ning, BMI

- Po chiéu cao: Sir dung thudc ¢ dinh trén tudng. Bénh nhin dung thing, mét
nhin ngang, khong mang dép, hai got chan cham sat tuong, dau, mong va got chan

deéu tiép xtc voi thude. Chiéu cao dugc do bang don vi cm, chinh xéc dén 1 cm.



50

- Do can nang: Stir dung can ban c6 vach khéic, mdi vach tuong g v6i 0,1 kg,
can da duogc hi¢u chinh vo1 cac can khac. Pam bao can ¢ vach 0 trudc khi do. Bénh
nhan mic quan 4o nhe, khong mang gidy dép, mii, hoic cic vat dung ning. Khi cin
dung thing, hai chan song song, trong luong co thé phan bo déu. Poc két qua khi can
on dinh. Can nang dugc do béng don vi kg, chinh xac dén 0,5 kg.

O nhém bénh nhan loc méau chu ky, can nang duogc do sau phién loc méu, khi
bénh nhan dat can kho, nhim han ché sai sé do thay ddi thé tich dich.

- Tinh chi s6 khdi co thé (BMI: Body Mass Index):

BMI = can ning (kg)/(chiéu cao)? (m?).
Bang 2.1. Tiéu chuan danh gia béo phi dira vao BMI cho nguoi Chau A theo WHO [116]

Loai BMI (kg/m?)
Gay < 18,5
Binh thuong 18,5-22.9
+ Thtra can >23
+ Nguy co 23-24.9
+ Béo phi do 1 25-29.9
+ Béo phi d6 2 > 30

Po huyét ap (HA)

Str dung may do huyét ap dong hd hiéu YAMASU xuit xir Nhat Ban.

Déi véi bénh nhan bénh than man va nhém chirng:

Bénh nhan can ngdi nghi thu gidn it nhat 5 phut, tranh udng ca phé, hut thude
va van dong trong 30 phut trude khi do. Nén di tiéu trudc, khong noi chuyén trong
qua trinh do, va cdi 4o che vung canh tay.

Khi do, bénh nhan ngdi thoai mai, lung twa vao ghé, chan khong bét chéo, tay
dat trén ban ngang muc tim, long ban tay ngtra 1én trén.

Bo dudi cta bing quan nén dit cao hon nép gap khuyu tay 2—3 cm. Chiéu rong
bang quin bang khoang 2/3 chiéu dai canh tay, va tai hoi phai bao pht 80—-100% chu
vi canh tay.

Dit 6ng nghe 1én dong mach canh tay, bom tai hoi dén muc ap luc lam mét
mach quay, sau d6 bom thém 20-30 mmHg rdi x4 hoi cham véi téc do 2-3
mmHg/gidy. Am thanh Korotkoff dau tién 1a huyét ap tdm thu (HATT) va 4m thanh
cudi cung 1 huyét ap tam truong (HATTY).
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Ghi lai két qua do huyét ap véi don vi mmHg, dong thoi ghi cha thoi diém bénh
nhan dung thudc ha ap gan nhét trude khi do.

Lan dau nén do huyét ap & ca hai tay, chon tay c6 tri s6 cao hon. Mbi lan do
cach nhau 1-2 phut dé bao dam do chinh xac [29].

Déi v6i BN loc mau chu ky:

Huyét ap duoc do ¢ tu thé nam ngura, thuc hién trudce khi bét dau budi loc mau,
tai tay khong c6 ndi thong dong — tinh mach (AVF). Nguoi bénh tiép tuc st dung
thudc ha huyét ap theo chi dinh diéu tri thuong quy, khéng nging thude trude khi do
huyét ap. Thoi diém sir dung thudc ha huyét ap gan nhat can dugc ghi nhan day du.
Viéc duy tri ding thube va do huyét ap tai thoi diém nhét quan trude loc mau nham
han ché bién thién huyét 4p va dam bao tinh so sanh cta két qua do.

Bang 2.2. Chan doan ting huyét ap theo ngudng huyét ap do tai phong kham ctia Phan
hoi Tang huyét 4p - Hoi Tim mach Qudc gia Viét Nam (VSH/VNHA) 2022 [6]

R . HA tam thu HA tam trwong
Phan loai
’ (mmHg) (mmHg)

Binh thuong <130 va <85
HA binh thuong-

O Tong-ean 130-139 | va/hoge 85-89
(Tién tang huyét ap)
Tang HA do 1 140-159 va/hoac 90-99
Tang HA d6 2 > 160 va/hoac >100
Con tang HA > 180 va/hodc >120
Tang HA tam thu don doc > 140 va <90

Luu y: Khi HA khong cung mirc phan loai thi chon mirc HA tam thu hay tam
truong cao nhat. Tang HA tam thu don doc xép loai theo mirc HA tAm thu.

Lwong nwdée tiéu mdi ngay (24 gio)

Luong nude tiéu mdi ngay (nudce tiéu 24 gio) 1a thé tich nudc tiéu ma co thé bai
tiét ra trong vong 24 gio, duoc ghi nhan tir thoi diém bénh nhéan bat ddu thu thap nudc
tiéu dén dung 24 gid sau d6. Trong nghién ciru nay, chung t6i huéng din bénh nhan
thu thap nudc tiéu 24 gid tai nha sau d6 thong bao cho béc si.

Céch lay nudc tiéu 24 gio: Dén gio 4n dinh iy nudc tiéu cho bénh nhan tiéu
hét, bo phan nudc tiéu d6 di. Trong 24 gio tiép theo thu thap tat ca nudc tiéu ciia bénh
nhan tiéu ra vao binh sach (thu thap ca phan nuéc tiéu khi bénh nhan di dai tién, di
tam). Ngay hom sau vao gio thir 24 cho bénh nhan tiéu 1an cubi ciing vao binh trudc
khi két thiic thu thap nuéc tiéu.
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Cic bién sb vé tién ciin

Tién cin dai thao dudng: La tinh trang ngudi bénh da timg dugc chan dodn mac
bénh dai thao duong type 1 hodc type 2. Tién cin ndy bao gém ca nhing trudng hop
dang diéu tri bang insulin hodc thudc ha duong huyét dang uéng.

Tién can ting huyét ap: La tinh trang ngudi bénh di dugc chan doan ting huyét
ap v6i huyét ap > 140/90 mmHg.

Tién cin dot quy: La tinh trang ngudi bénh ting bi ton thuong ndo do nhdi mau
ndo hodc xuit huyét ndo. Tién cin nay c6 thé dé lai di chung nhu yéu liét, réi loan
van dong, hodc cac bat thuong than kinh khac.

Tién can nhdi mau co tim cap: La tinh trang ngudi bénh ting trai qua nhdi mau
co tim cip, do tic nghén dong mach vanh, bao gdm nhdi méu co tim cap c6 ST chénh
1én va nhdi mau co tim cip khong co ST chénh lén.

Tién can gia dinh mac bénh than: La truong hop trong gia dinh ¢ ngudi mic cac
bénh 1y than nhu bénh than man, hdi ching than hu, bénh than IgA, hodc bénh than da
nang. Tién cin ndy c6 ¥ nghia trong danh gia nguy co di truyén va yéu t6 moi truong.

Thot gian phat hién than man 1a khoang thoi gian tinh tir khi bénh nhan dugc
chan doan bénh than man cho dén thdi diém thu thap sb liéu. Chan doan bénh than
man theo tiéu chuan KDIGO 2012. Trong nghién ctru nay, chiing toi dung don vi tinh
1a thang.

Thoi gian loc mau chu ky 13 khoang thoi gian tir khi bénh nhan bat dau diéu tri
loc mau chu ky dén thoi diém thu thap s6 liéu. Pon vi tinh 13 thang.

Phwong phap loc mau chu ky

- Bénh nhan dugce chi dinh loc mau 3 1an mdi tudn, mdi 1an loc mau kéo dai 4
gid, véi tong thoi gian 12 gio/tuan.

- Chuan bi bénh nhan: Bénh nhan dugc tu van va cung cap cac thong tin can
thiét vé quy trinh loc mau chu ky. BN dugc chudn bi cdu ndi dong - tinh mach, tu van
dinh dudng, theo ddi cac bién chimg trong qua trinh loc méu.

- Méy than nhan tao — mang loc: St dung may loc méau Nipro, mang loc
Elisio™, mot loai mang loc tong hop dang soi rong, duoc san xudt tir
polyethersulfone (PES), do hang Nipro (Nhat Ban) san xuat.

- Dich lgc: str dung dich loc HD PLUS 134 A va dich HD PLUS 8,4 B do hang

B. Braun (Prc) san xuat.
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- K§ thuat loc mau: Ap dung phuong phap loc mau HD standard (hemodialysis),
hoat dong theo co ché khuéch tan va siéu loc.

Xét nghiém tong phan tich té bao mau ngoai vi:

Téng phan tich t& bao méau ngoai vi dugc thuc hién bing may phén tich huyét
hoc DxH 900 cua hé théng Beckman Coulter

Bang 2.3. Chan doan va phan chia murc d¢ thiéu mau [17]

Mirc do Hemoglobin (g/dL)
Nhe Nam: 10 < Hemoglobin < 13
’ Nir: 10 < Hemoglobin < 12
Vira 8 < Hemoglobin < 10
Nang 6,5 < Hemoglobin < 8
De doa tinh mang Hemoglobin < 6,5

Xét nghiém ure mau:

+ Phuong phap xét nghiém: Xét nghiém UV dong hoc dé dinh luong uré trong
huyét thanh, huyét tuong.

+ May xét nghiém: Mdy phan tich héa sinh tu dong AUS5800.

+ Nguyén 1y k¥ thuat dugc thé hién qua so do phan tng sau:

urease
Ure + 2H,0 — 2NH} + CO3~

2NH7 + 2 — Oxoglutarate + NADH (ﬂ{ 2H,0 + 2NAD* + 2L — Glutamate

+ Gia tri binh thuong:

Huyét thanh/ huyét twong nguoi truong thanh: 1,7-8,3 mmol/L [2].

Xét nghiém creatinin mau:

+ Phuong phép xét nghiém: Xét nghiém do mau dong hoc (phuong phap Jafte)
dé dinh luong creatinin trong huyét thanh, huyét twong.

+ May xét nghiém: May phan tich hoa sinh tu dong AUS5800.

+ Nguyén 1y phan ing: Creatinin tao thanh mdt phirc hop mau vang-vang cam
v6i picric acid trong méi truong kiém. Téc do thay doi do hap thu & budc song
520/800 ty 18 voi ndng do creatinin trong mau.

So dd phan tmg héa hoc:
Creatinin + picric Acid— phtrc hop creatinin picrate (mau vang cam)

+ Gia tri binh thuong: Nam: 62—-106 umol/L; Nir: 44—88 pumol/L [2]
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Panh gia mirc loc cau thin:

Miic loc cau than udc tinh dugce tinh bang cong thirc CKD-EPI (Chronic Kidney
Disease Epidemiology Collaboration) 2009 dua trén creatinin [95]:

MLCT (mL/ph/1,73 m?) = 141 x min(sCr/, 1)* x max(sCr/, 1)"1209 x (,99310i x
1,018 (néu 1a nit) x 1,159 (néu da den).

sCr: creatinine mau (mg/dL)

k= 0,7 (néu 1 ni¥) va « = 0,9 (néu 1a nam)

o =—0,329 (néu 1 nir) va a=—0,411 (néu 1a nam)

min: gid tri nho hon gitra sCr/x va 1;

max: gia tri 16n hon gitra sCr/x va 1;

Tubi: tinh bang nim.

Trong nghién ctru ndy chung t6i st dung phan mém online cai dit sin cong thic
tinh MLCT d¢ tinh toan.

Xét nghiém albumin mau:

+ Phuong phap xét nghiém: Xét nghiém do mau quang hoc dé dinh luong
albumin trong huyét thanh va huyét twong nguoi

+ May xét nghiém: Mdy phan tich héa sinh tu dong AUS5800.

+ Nguyén 1y k¥ thuat: Green bromocresol phan tng véi albumin tao thanh muc
hop mau. Po d6 hap thu cta phirc hop albumin-BCG thong qua sy thay doi mau sic
(6 budc sdng 600/800nm), va nong do cua albumin bénh pham ty 1¢ thuan voi do hap
thu nay.

So d6 phan tng héa hoc:

H 4,2
Albumin + bromocresol xanh i phttc hop xanh luc

+ Gid tri binh thuong: 3448 g/L [2].
Xét nghiém cholesterol mau:
+ Phuong phap xét nghiém: so mau bing enzyme.
+ May xét nghiém: Mdy phan tich héa sinh tu dong AUS5800.
+ Nguyén ly k¥ thuat duoc tom tit qua so do phan tng sau:
CHE
2Cholesterol ester + 2H,0 — 2Cholesterol + 2 axit béo
CHO
2Cholesterol + 0, — 2Cholesterol — 3 — one + 2H,0,

POD
2H,0, + 4 — Aminoantipyrine + Phenol — Quinoneimine + 4H,0[2]
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C6 thé do duge su ting d6 hap thu thong qua viéc do quang phd chiat mau do
quinoneimine tao thanh & budc song 540/600.

+ Gi4 tri tham chiéu: Khuyén nghi ciia Chuong trinh Gido duc Quéc gia vé
Cholesterol — Huéng dan Diéu tri ting Cholesterol & ngudi 16n III (NCEP ATP III:
National Cholesterol Education Program Adult Treatment Panel I11) [41]:

< 5.2 mmol/L (200 mg/dL): Pu diéu kién

®5,2-6,2 mmol/L (200-239 mg/dL): Cao dang ngd

> 6,2 mmol/L (240 mg/dL): Cao

Xét nghiém triglyceride mau

+ Phuong phap xét nghiém: so mau bang enzyme

+ May xét nghiém: Mdy phan tich héa sinh tu dong AUS5800.

+ So dd phan tng hoa hoc ciia phwong phép:

Tryglycerides + H,0 E Glycerol + 3RCOOH

M++

GK,
Glycerol + ATP 5, Glycerol — 3 — phosphate + ADP

GPO
Glycerol — 3 — phosphate + 0, — Dihydroxyacetonephosphate + H,0,

peroxidase

H,0, + 4 — AAP + MADB ——— Blue Dye + OH™ + 3H,0

Trong do6: LPL: Lipoprotein lipase; GK: Glycerol kinase; GPO: Glycerol
phosphate oxidase [2].

Nong d6 cua triglyceride trong bénh pham s& ty 18 thuan véi d6 hap thu quang
ctia hop chat mau & budc séng 660/800nm

+ Gia tri tham chiéu theo NCEP [41]:

< 1,7 mmol/L (150 mg/dL): Binh thuong

e 1,7-2,25 mmol/L (150-199 mg/dL): Cao dang ngd

02.26-5,64 mmol/L (200—499 mg/dL): Cao

> 5,65 mmol/L (500 mg/dL): Rét cao

Xét nghiém low-density lipoprotein cholesterol (LDL-C) mau

+ Phuong phap xét nghiém: so mau bang enzyme

+ May xét nghiém: Mdy phan tich héa sinh tu dong AUS5800.

+ Nguyén 1y ky thuat dugc tom tit qua so d6 phan tng sau:
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LDL — C + 2H,0 + 20,

CHE va CHO,Thudc tht loai bd nhém bao vé

2Cholest — 4 — en — 3 — one + 2 axit béo + 2H,0

2H,0, + 4 — AA + HDAOS = Thudc nhudém xanh lam™ + OH~+3H,0 [2]
+ Gi tri tham chiéu theo NCEP [41]:
e< 2,6 mmol/L (100 mg/dL): Téi vu
*2,6-3,3 mmol/L (100-129 mg/dL): Gan téi vu / Trén t6i wu
®3.44,1 mmol/L (130-159 mg/dL): Cao dang ngd
®4,1-4,9 mmol/L (160-189 mg/dL): Cao
> 4.9 mmol/L (190 mg/dL): Rat cao
Xét nghiém high-density lipoprotein cholesterol (HDL-C) mau
+ Phuong phéap xét nghiém: so mau bang enzyme
+ May xét nghiém: Mdy phan tich hoa sinh tw dong AUS5800.
+ So d0 phan tng cua phuong phap:
LDL, VLDL va chylomicron
Khang thé khang B-lipoprotein & nguoi

Phirc hop khang thé — khang nguyén

CHE va CHO
HDL — C + H,0, + 0, ———— Cholest — 4 — en — 3 — one + Axit béo + H,0,

H,0, + 4 — AA+ F — DAOS IE) Thudc nhudém xanh lam™ + F~ + 2H,0 [2]

+ Gia tri tham chiéu theo NCEP [41]:

< 1,03 mmol/L (<40 mg/dL): HDL-C thip (yéu tb nguy co chinh d6i v6i bénh
tim mach vanh)

e> 1,55 mmol/L (> 60 mg/dL): HDL-C cao (yéu t6 nguy co "am tinh" d6i voi
bénh tim mach vanh

Xét nghiém dinh lwgng microalbumin niéu (MAU):

+ Sir dung mau nude tiéu ngiu nhién duoc 1y cing thoi diém ldy mau xét nghiém

+ Phuong phap xét nghiém: Thude thir albumin trong nude tiéu duoc dung dé
do nong do albumin bang phuong phap do d6 duc

+ May xét nghiém: May phan tich hoa sinh tu dong AUS5800.

+ Nguyén ly k¥ thuat: Trong phan tng, cac khang thé khang albumin huyét
thanh nguoi két hop v6i albumin tir mAu, tao thanh cac phirc hop mién dich. Céac phtc

hop nay tan xa anh sang, voi cuong do tan xa ty 1€ thuan véi kich thudc, hinh dang
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va nong do cta chung. Mtrc hap thu anh sang tir cac phirc hop két tu nay ciling ty 18
thuan voi ndng d6 albumin trong mau.

+ Gia tri binh thuong: <20 mg/L hoac < 30 mg/24 gio [2].

Xét nghiém dinh lwgng protein niéu:

+ Sir dung mau nude tiéu ngau nhién duogc ldy cing thoi diém ldy mau xét nghiém

+ Phuong phéap xét nghiém: Phuong phap do mau dé dinh luong protein toan
phan trong nudc tiéu

+ May xét nghi€ém: Mday phéan tich hoéa sinh ty dong AU5800.

+ Nguyén 1y k¥ thuat: Pyrogallol dé két hop véi molybdate tao thanh phuc
chat do co do hﬁp thu cuc dai & 470 nm. Xét nghiém nay dua trén su thay doi do
héap thu khi phtrc chat molybdate — pyrogallol d6 lién két voi cac nhém amino co
ban cua phan tu protein. Phuc chit mau xanh duong — tim dugc tao thanh, c6 do
hép thu cuc dai 6 600 nm. Muc do hép thu cua phtc chat nay ty I€ thuan voi néng
do protein trong mau.

+ Gi4 tri binh thudng: Am tinh hodc < 0,15 g/L [2].

Xét nghiém dinh luwgng creatinin ni¢u:

+ Sir dung mau nude tiéu ngiu nhién duogc 1y cing thoi diém ldy mau xét nghiém

+ Phuong phap xét nghiém: Xét nghiém do mau dong hoc (phuong phép Jafte)

+ May xét nghiém: Mdy phan tich hoa sinh tu dong AUS5800.

+ Nguyén 1y k¥ thuat: creatinin tao phirc hgp mau vang cam vo1 acid picric
trong mdi truong kiém. Su thay d6i mat d6 quang duoc do & bude song 520/800 nm
ti 1& v6i nong do creatinin trong mau bénh pham.

+ Gié tri binh thuong:

< 40 tudi: 2121-34652 pmol/L; > 40 tudi: 194428995 pmol/L

9,0-21,0 mmol/24gid (nam); 7,0-14,0 mmol/24 gid (nir) [2].

Tinh ty s6 albumin niéu/creatinin niéu (ACR) [81]:

ACR — Albumin trong nwéc tiéu (mg/L hodc mg/dL)

Creatinin trong nwéec tiéu (mg/L hodc mg/dL)
Pon vi dugc biéu dién dudi dang mg/g hoac mg/mmol
Gia tri:
¢ <30 mg/g: Binh thuong.
30-300 mg/g: Albumin niéu vi thé
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300 mg/g: Albumin niéu dai thé.
Tinh ty s6 protein niéu/creatinin niéu (PCR) [81]:
Protein trong nwéec tiéu (mg/L hodc mg/dL)

PCR = -
Creatinin trong nuéc tiéu (mg/L hodac mg/dL)

Pon vi duoc biéu dién dudi dang mg/g hodc mg/mmol

Gia tri:

¢ < 150 mg/g: Binh thuong.

¢ 150-500 mg/g Protein niéu nhe.

e> 500 mg/g: Protein ni€u nang.

Dbi voi BTM giai doan 1 va giai doan 2: chiing t6i chon cac BN ¢6 ACR > 30
mg/g hodc PCR > 150 mg/g.

Xét nghiém canxi mau toan phin:

+ Phuong phap xét nghiém: Xét nghiém do mau quang hoc dé dinh lugng canxi
toan phan trong huyét thanh, huyét tuong

+ May xét nghiém: Mdy phan tich héa sinh tu dong AUS5800.

+ Nguyén ly k¥ thuat: Quy trinh xét nghiém canxi nay dya trén cac ion canxi
(Ca*") phan ung véi Arsenazo III (2,2°-[1,8-Dihydroxy-3,6-disulphonaphthylene-
2,7-bisazo]-bisbenzenearsonic acid) dé hinh thanh phirc hop manh mau tim. Trong
phuong phép ndy, mitc hap thu cia phirc hop Ca-Arsenazo ITI dugc do theo hai budc
song & 660/700 nM. Mtic hap thu hdn hop phan tng ting ty 1¢ thuan véi nong do
canxi trong mau.

Magié khong anh huéng nhiéu dén viéc xét nghiém canxi bing Arsenazo II

Ca?* + Arsenazo 111 P Phttc hop Ca — Arsenazo 111 (tim)

+ Gia tri binh thuong: 2,15-2,55 mmol/L [2].

+ Cong thirc tinh canxi mau toan phan hiéu chinh theo albumin mau:

Canxi mau hiéu chinh (mmol/L) = Canxi mau toan phan (mmol/L) + 0,02*(40
— Albumin (g/L)).

Tiéu chuan chin doan réi loan canxi mau (dwa vao ndng do canxi mau hiéu
chinh) [46]:

e Canxi mau binh thuong: 2,10-2,37 mmol/L

e Canxi mau cao: > 2,54 mmol/L

e Canxi mau thap: < 2,10 mmo/l
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Xét nghiém phospho mau:

+ Phuong phép k¥ thuat: Phuong phap do quang dé dinh luong phospho vo co
trong huyét thanh, huyét tuong.

+ May xét nghiém: May phan tich hoa sinh tw dong AUS5800.

+ Nguyén 1y xét nghiém: Phosphate trong mau bénh pham tac dung véi thudc
thr tao thanh phac hop phosphomolybdate amoni vd&1 cong thuc
(NH4)3[POs(M00O3)12]. Phtrc hop mau c6 thé duoc xac dinh mat do quang & budc
song ving tr ngoai 340 nm, dya trén mat dé quang cua dung dich chuén sé tinh duoc
noéng do6 cua phospho.

7H;P0, + 12(M0,0,,)% + 72H* - 7H;P0,(M003),, + 36H,0

+ Gié tri binh thuong: 0,87-1,45 mmol/L (2,7-4,5 mg/dL) [2].

+ Tiéu chuan chan doan r6i loan phospho mau theo KDOQI 2003 [46]:

¢ BTM giai doan 3—4: Phospho < 0,87 hoac > 1,49 mmol/L

¢ BTM giai doan 5-5D: Phospho < 1,13 hodc > 1,78 mmol/L

Cong thirc chuyén d6i don vi: mmol/L= 0,323 x mg/dL

Chisé Cax P

+ Chi s Ca x P: La tich ctia canxi mau hiéu chinh theo albumin mau nhan véi
phospho mau.

+ Don vi: mmol?/L? hodc mg?*/mL?

+ Tiéu chudn chan doan rdi loan chi sé Ca x P theo KDOQI 2003 [46],[67] :

Binh thuong: < 4,4 mmol?/L? (< 55 mg?*mL?)

Tang: > 4,4 mmol?/L? (> 55 mg*/mL?)

Xét nghiém PTH mau:

+ Phuong phap xét nghiém: k¥ thuat mién dich theo nguyén 1y sandwich, sir
dung cong nghé dién hoa phat quang (ECLIA), tong thoi gian xét nghiém 18 phiit.

+ May xét nghiém: May phan tich tu dong Cobas 8000 cua hé thong Roche.

+ Nguyén tac phan tng:

Thoi ky u dau tién: 50 pL méu thir, sir dung khang thé don dong dic hi¢u khang
PTH dugc gan biotin va khang thé don dong dic hiéu khang PTH duoc gin phirc hop
ruthenium, tao nén phuc hop lién két.

Thoi ky  thir hai: Khi bd sung cac vi hat phu streptavidin, phitc hop mién dich
trén gan két v6i pha rin thong qua tuwong tac gitta biotin va streptavidin. Hon hop

phan Ung sau do dugc dua vao budng do, noi céac vi hat doi tir duoc gitr lai trén bé
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mat dién cuc. Cac thanh phén khong gén két s& duoc loai bo khéi buéng do béng
dung dich ProCell/ProCell M. Dién ap dugc ap vao dién cuc kich thich phat quang
héa hoc, tin hiéu nay duoc ghi nhan bang bo khuéch dai quang tir.

+ Gi4 tr1 binh thuong: 15-65 pg/mL [2].

+ Tiéu chuan chan doan rdi loan PTH mau theo KDOQI 2003 [46]:

e BTM giai doan 3: PTH < 35 hoac > 70 pg/mL

¢ BTM giai doan 4: PTH < 70 hoac > 110 pg/mL

¢ BTM giai doan 5 va 5D: PTH < 150 hodc > 300 pg/mL

+ Theo KDIGO 2017, & bénh nhan loc méu chu ky nén duy tri PTH trong
khoang 2-9 lan gi6i han trén cua gia tri binh thuong (130-600 pg/mL) [82].

Xét nghiém 25(OH)D

+ Phuong phép xét nghiém: k¥ thuat mién dich theo nguyén 1y canh tranh, str dung
cong nghé dién hoa phat quang (ECLIA). Tong thoi gian phan tich mot mau 18 phut

+ May xét nghiém: May xét nghiém sinh hoa mién dich DxI 800 cta hé théng
Beckman Coulter.

+ Nguyén ly k¥ thuat:

Giai doan 0 thir nhat: 25(OH)D trong miu bénh pham canh tranh véi biotin gin
vitamin D trong phirc hop thudc thir R2 (bao gém biotin-vitamin D, khang thé da
dong 25(OH)D va khang thé dic hiéu gin ruthenium). Lugng phirc hop con lai phu
thudc vao ndéng do chit phan tich trong mau.

Giai doan u thtr hai: Céc vi hat dugc bao phu bdi Streptavidin dugc thém vao.
Phirc hop sé& gin két voi pha ran thong qua twong tac giita biotin va streptavidin.

Qua trinh do ludng: Phirc hop phan Gmg duge dwa vao budng do, noi cac vi hat
duoc gitr lai trén bé mit dién cuc nho tir tinh. Nhitng chét du thira s& duoc loai bo béng
dung dich ProCell. Mot dong dién mot chidu duoc ap vao dién cuc dé kich thich qua
trinh phéat quang, va cudng do tin hi¢u anh sang phat ra dugc do bang bd nhan quang.

Két qua: Néng do chét can dinh luong dugc tinh todn dua trén duong cong
chuan, stir dung phuong phap chuan 2 diém va dudng cong gdc cung cip béi nha san
xuét. Nong d6 chat phan tich ty 1é thuan véi cuong d6 anh sang do duoc.

+ Gia tri binh thuong: 50-80 nmol/L (20-30 ng/mL) [2].

+ Chan doén réi loan 25(OH)D mau theo tiéu chuan cia KDOQI 2003 [46] :

e Khong day du 25(0OH)D (insufficiency) khi 25(OH)D < 30 ng/mL

e Thiéu 25(OH)D (deficiency) khi 25(OH)D < 15 ng/mL
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Tiéu chuan chan don rdi loan khoang xuong theo giai doan bénh than man theo
KDOQI 2003 va b sung theo KDIGO2017:
Bang 2.4. Tiéu chuan chan doan rdi loan khoang xuong theo KDOQI 2003 va b
sung theo KDIGO 2017 [46], [82]

Yéu to Ngudng roi loan
Ca_hc (mmol/L) < 2,1 hoac > 2,54
< 0,87 hoac > 1,45 (Gb 1-2);
Phospho (mmol/L) <0,87 hoac > 1,49 (Gb 3-4)

< 1,13 hoac > 1,78 (Gb 5 & LMCK)
< 15 hoac > 65 (Gb 1-2);

<35 hodc > 70 (Gb 3)

<70 hodac> 110 (Gb 4)

PTH (pg/mL) < 130 hodc > 600
(khuyén céo 29 1an gi6i han trén)
(Gb 5 & LMCK)

25(0OH)D (ng/mL) <30

S6 luong ri loan khoang xwong duoc xac dinh bang tong sb chi sé sinh hoa
(canxi hiéu chinh, phospho, PTH va 25(OH)D) c6 gié tri nim trong ngudng roi loan
theo khuyén cdo trén.
2.2.4.6. Do mdt do xwong va cach danh gia

- Phuong tién: Mat do xuong dugc do bang phuong phap hip thy tia X ning
luong kép (DXA), st dung may Hologic Discovery Wi do Hoa Ky san xuat.

- Nguyén tic:

+ Sur dung tia X véi hai mitc nang luong khac nhau dé quét qua khéi xuong,
thiét bi s& do do hap thu nang lugng tia X cia xwong va tinh toan khéi luong khoang
chat ciia xwong (BMC: Bone Mineral Content) (don vi gram)

+ Thiét bi dong thoi do truc tiép dién tich (S) ctia khdi xwong, don vi tinh 1a cm?

+ Mat d6 xuwong (BMD: Bone Mineral Density) dugc tinh bang cach chia BMC
cho dién tich S, va két qua dugc biéu thi béng don vi gram/cm?.

- Chéng chi dinh:

Tuyét d6i: Phu nit mang thai, do nguy co tia X anh hudng dén thai nhi.

Tam thoi: Bénh nhan vira st dung iod, barium, hodc déng vi phong xa (cho it
nhat 7 ngay nham tranh anh huéng dén d6 chinh xac ciia két qua do.).

Nhiém tring cap tinh hoic t6n thuong da tai ving can do.

- Nguoi thuc hién do MPX, quy trinh van hanh va do MbX:
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Nguoi thuc hién: viéc do mat do xuong dugc thyc hién béi ky thuét vién chuyén
trach tai Khoa Chan doan hinh anh, da dugc dao tao va c¢6 ching chi vé van hanh may
DXA, c6 kinh nghiém trén 5 nam do va xir Iy két qua DXA, tuan thil quy trinh chuan
hoéa clia nha san xuat.

Van hanh may DXA: Hé théng DXA (Hologic Discovery Wi, Hoa Ky) dugc
hiéu chuan hang ngay bang phantom chuan theo khuyén céo cua Hoi Do Mat Do
Xuwong Lam Sang Québc té (ISCD: International Society for Clinical Densitometry)
va huéng din ciia nha san xut, nham dam bao tinh chinh x4c va 6n dinh cua phép
do. P tin cay (reliability) cta thiét bi duoc kiém soat voi hé s6 bién thién (CV%) <
1% cho ving c6 xuong dui va < 2% cho ving cot song that lung, dap ung tiéu chuin
quéc té.

Quy trinh do MDX: Bénh nhan dugc hudng din nim dung tu thé, loai bo
toan by vat dung kim loai trén co thé trude khi do. Po mat do xuong dugc thuc
hién tai 2 vi tri chuan 1a cot séng thit lung (L1-L4) va khép hang. Tai ving khop
hang, phan mém DXA tuy dong phén tich cac phan ving bao gdm cb xuwong dui
(Neck), miu chuyén (Troch), ving gian mau chuyén (Inter) va tam giac Ward
(Ward’s). Gia tri TBXD (Total Hip) dugc tinh 1a mat do xuong trung binh ctia ba
phan ving khép hang: ¢6 xuong dui (Neck), mau chuyén (Troch) va ving gian
mau chuyén (Inter). T4t ca dit liéu thu dugc duoc phan tich va xac nhan boi bac si
chan doan hinh anh [56].

- Péi twong duoc do MPX: Nhom chtng duoc lya chon tir ngudi khoe manh
dén kham sirc khoe tong quat, khong c6 bénh 1y hoic triéu ching nghi ngd giam mat
do xuong, do d6 chung t61 khong do MBX. Vi¢c thuc hién do MBX ¢ nhém chiing
khong mang lai gia tri bd sung dang ké cho muc tiéu nghién ctru, ddng thoi 1am ting
chi phi va ganh niang cho ngudi tham gia. Hon nita, cic gia tri tham chiéu T-score va
Z-score di dugc chuan hoa trén dan sé khoe manh theo khuyén céo cua ISCD va
KDIGO 2017. O nhém bénh, mét d6 xuong chi dugc khao sat & bénh nhan bénh than
man giai doan 3—5D, khong thuc hién ¢ giai doan 1-2. Ly do 1a ¢ giai doan sém, murc
loc cau than giam nhe, cac rdi loan chuyén héa xuong—khoang chat chii yéu méi xuat
hién & muc noi tiét — sinh hoa (nhu giam Klotho, tang nhe FGF23, giam calcitriol)
ma chua gay thay d6i cdu tric xwong c6 thé phat hién bang DXA. Theo KDIGO 2017,
bién d6i xuong c6 y nghia 1am sang thuong biéu hién tir BTM giai doan 3 trd di. Po

mat d6 xuong & bénh than giai doan sém khong mang lai gi tri so sanh dang ké,
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d6ng thoi lam tang chi phi va phoi nhidm tia X khong can thiét. Vi vay, ching t6i chi
do mat do xuong & giai doan 3—5D.

- Panh gia lodng xuong thong qua T-score: Po mat 46 xwong bang phuong phap
DEXA va danh gia thong qua T-score 13 cach tiép can dugc WHO va ISCD khuyén
céo dé xac dinh tinh trang giam mat d6 xuong va nguy co giy xuong & ngudi 16n.
Theo KDIGO 2017, T-score van c6 gia tri tién lugng nguy co giy xuong ¢ bénh nhan
bénh than man (GD3A-GD5D), dic biét khi két hop voi cac yéu t 1am sang va rdi
loan khoang xuong. Trong nghién ctru nay, ching t61 lya chon st dung T-score lam
chi s6 chinh nham dam béo tinh théng nhat khi phan tich va thun loi trong so sanh
v6i cac nghién ctru qubc té. Viéc ap dung T-score cling phan anh dung dic diém cia
quan thé nghién ctru, trong d6 da s6 ddi tugng > 50 tudi — nhém dwge WHO va ISCD
khuyén céo str dung T-score dé danh gia mat 46 xwong [68],[82]

Bang 2.5. Tiéu chuin chan doan Lodng xwong theo T6 chirc Y té Thé gidi [79]

Phan loai

Piém sé T (T-score)

Xuong binh thuong

T-score >—1,0 SD

Thiéu xwong (Osteopenia)

T-score nam gitta —1,0 SD dén —2,5 SD

Loang xuong (Osteoporosis)

T-score <-2,5 SD

Loang xuong nang

T-score <—2,5 SD kém c6 tién sir gdy xwong it nhat 1 lan

Phan loai tinh trang mat d0 xuong dugc thuc hién theo tirng vi tri do va theo
phuong phap “tong hop” (theo WHO), dua trén gia tri T-score thap nhét trong ba vi
tri (cot séng that lung, cd xuwong dui va toan bd xwong dui). Theo d6, bénh nhan
duoc Xép vao nhom lodng xuong néu c6 it nhat mot vi tri duge phan loai la loang
xuong; néu khong c6 lodng xuong nhung co it nhat mot vi tri thiéu xwong thi xép
vao nhom thiéu xwong; va chi dugc xép binh thudng khi tat ca cac vi tri déu trong
gi61 han binh thuong.
2.2.4.7. Pinh lwong nong dé Klotho va cich danh gid két qua.

- Cong cu thuc hién: May xét nghiém ELISA ty dong 4 khay Immunomat
(virion\serion) do Ptrc san xuat.

- B6 kit xét nghiém Klotho: Nong d6 Klotho huyét thanh dugc dinh lugng bang
bd kit ELISA ngudi (Human soluble a-Klotho Assay Kit, IBL, Nhat Ban) vdi khoang
do chuan tir 93,75 dén 6000 pg/mL, giGi han phat hién (LOD) 6,15 pg/mL, do nhay
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phan tich 6,15 pg/mL. B kit duoc nhap khau va phan phbi tai Viét Nam thong qua
IBL America (Hoa Ky). Cac dung dich chuan dugc pha lodng tuan tu tir 6.000 pg/mL
dén 93,75 pg/mL dé thiét 1ap dudong cong chuan. Do lip lai noi kiém (intra-assay CV)
< 3,5% va do lap lai gitra cac 16 (inter-assay CV) < 11,4%. Theo bao cdo thir nghiém
ctia nha san xuat, ndng do Klotho huyét thanh & ngudi khoe manh (n = 30) dao dong
tir 125,61 dén 1002,05 pg/mL [65].

- Lay va tach huyét thanh: Mau tinh mach duoc ldy vao dng khong chira chit
chéng dong. Sau khi 14y, mau dugce dé yén ¢ nhiét 6 phong trong khoang 30 pht dé
d6ng tu hoan toan. Mau sau d6 dugc ly tim bang mdy ly tim lanh & nhiét d6 4°C véi
téc do 3.000 vong/phut trong 15 phit. Lop huyét thanh trong duoc tach nhe nhang bang
pipet v tring va chia vao cac 6ng aliquot nhé dé han ché chu ky dong — rd dong.

- Bao quan mAu: Cac mau huyét thanh sau khi tach duoc bao quan dong sau ¢ -
40°C cho dén khi phan tich.

- Phan tich: T4t ca cac mau duoc rd dong mot 1an duy nhat va phan tich déng
thoi trong cing mot dot bang phuong phap ELISA nham giam bién thién k¥ thuat.

- Nguyén tic: Xét nghiém theo phuong phap ELISA sandwich pha ran (phuong
phap hap thy mién dich lién két voi enzyme). Quy trinh gdm céc bude chinh: dau
tién, mot khang thé so cp duoc phi 1én bé mit cac giéng trong tim phan tng. Sau
d6, miu thir hodc chat chuin dugc thém vao dé xay ra phan (mg dau tién, trong d6
chat can do duoc gan vao khang thé so cap. Tiép theo, khang thé thir cap co lién két
v6i enzyme HRP (Horseradish Peroxidase) dugc thém vao, tao nén phan trng thur hai
v6i chat can do. Sau khi rira sach cac khang thé khong lién két, dung dich Tetra
Methyl Benzidine (TMB) duoc nho vao. TMB sé& phan tng véi enzyme HRP dé tao

ra sy thay d6i mau sac, gitip xac dinh két qua xét nghiém.

- | =
M P o

Hinh 2.2. May xét nghiém ELISA tu dong 4 khay Immunomat (virion\serion)



Hinh 2.3. Bo hoa chit xét nghiém Klotho huyét thanh do hang Immuno-Biological
Laboratories (IBL), Nhat Ban san xuat

- Céc budc tién hanh:

(1) Chuan bi giéng tring (blank): Xac dinh cac giéng danh cho mau trang. Thém
100 pL “dung dich dém EIA” vao mdi giéng nay.

(2) Thém mAu thtr va chat chuan da chudn bi: Thém 100 uL mau thir va 100 uL
chat chuan da chuan bi vao cac giéng twong tmg.

(3) U véi nap day (phan tng lan 1): Pay nap dia va u trong khoang thoi gian va
nhiét o theo hudng dan cua bo kit.

(4) Rua dia: Rua cac giéng bang dung dich rira d3 chuan bi dé loai bo cac chat
khong lién két. Loai boé hoan toan dung dich rura sau mdi 1an rira.

(5) Thém khéang thé gin enzyme d3 chuan bj (cong hop): Thém 100 pL khang
thé gan enzyme (thuong 1a HRP) vao mdi giéng.

(6) U véi nap day (phan tng lan 2): Dy nap dia va tiép tuc U theo thoi gian va
nhiét d§ quy dinh.

(7) Rira dia 1an nira: Lap lai budc rira dé loai bo khang thé gin enzyme khong
lién két.

(8) Thém “dung dich co chat TMB”: Thém 100 pL dung dich TMB vio mdi giéng.

(9) U trong bong tbi: Dé dia trong diéu kién t6i dé phan tng phat trién mau sac.

(10) Thém “dung dich dung phan Uung (thuong chtra axit sulfuric hoac axit
phosphoric)”: Thém 100 pL dung dich dirng phan g vao mdi giéng dé ngirg phan
ung enzyme.

(11) Po mat d6 quang hoc: Trudce khi do, ddm bao day dia sach va khong cé bot
khi trén bé mat dung dich. Po mat d6 quang cuia céac giéng mau thir va chat chuén so
v6i giéng tring ¢ budc song 450 nm. Néu sir dung hai budc song, budce song chinh 1a

450 nm va budc séng phu tir 600 dén 650 nm.
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Bang 2.6. Céc budc tién hanh dinh luong ndng d6 Klotho huyét thanh theo ky thust ELISA

Mau Chuin MAu tring | Hoa chit triang
Héa chat < Chuan pha lodng Dun% dich
Mau 100 pL (Ong 17) 100 L EIA (Ong 8) EIA 100 puL
100 pL
U 60 phut & nhiét 6 phong vé6i nip day dia
Rira dia 4 1an (dung dich rira hon 350 pL)
Co chét 100 uL 100 uL 100 pL -
U 30 phiit ¢ nhiét d6 phong
Rira dia 5 lan (dung dich rira hon 350 pL)
Chat tao mau 100 uL 100 uL 100 pL 100 uL
U 30 phut & nhiét d6 phong (dugc che chin)
Dung dich dung | 100 pL 100 pLL 100 pL 100 uL

- Cach danh gia két qua: Gia tri nong do Klotho huyét thanh ciia cac mau duge

xéac dinh bang cach ndi suy tir dudng cong chuin duoc xay dung duwa trén cac dung

dich chuén c6 néng do tir 93,75 dén 6.000 pg/mL. Két qua dugc biéu thi béng don vi

pg/mL. Cac mau c6 gia tri vuot ngoai khoang do chuan duoc xtr 1y theo hudng din

ctia nha san xuét (pha lodng mau va do lai). Gia tri Klotho huyét thanh duoc sir dung

cho céc phan tich thong ké tiép theo nham so sanh gitta cac nhom nghién ciru va danh

gia moi lién quan véi céc chi s6 1dm sang va can lam sang.

2.2.5. Phwong phap xir Iy s6 liéu

So6 li€u trong nghién ctru ctia ching t61 dugc phan tich trén phan mém:

SPSS 22.0 [9].

2.2.5.1. M6 td 56 ligu cho doi twong nghién ciru

- Bién dinh tinh: Pugc trinh bay dudi dang s6 lugng (n) va ty 18 phan tram (%).

- Bién dinh luong:

+ Néu c6 phan phdi chuén, str dung trung binh + d6 1éch chuan (X + SD).

Cong thure tinh trung binh:

X _ in=1Xi

n

Cong thirc tinh do 1éch chuan (Standard Deviation — SD):
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SD = \/ in=1(Xi B X)Z
n—1

X: Trung binh.

Xi: Gia tri cua tirng quan sat.

n: S6 quan sat.

+ Néu khong c6 phan phdi chuan, sir dung trung vi (median), gia tri nhé nhét
(min) va 16n nhat (max).

- Phan phdi chuan: Kiém dinh thong ké duoc ap dung dé kiém tra xem cac bién sd
dinh luong c6 tuan theo phan phdi chuan hay khong. Bén canh do, bién s dugc coi 1a
¢6 phan phdi chuan néu trung vi cia né nam trong khoang +10% gia trj trung binh.

- Trong céac phép xtr Iy s6 liéu, mot sé dit liéu c6 phan phdi khong chuén, ching
t6i stir dung phép bién ddi s6 liéu bang logarit 10 hodc 1/logarit 10.
2.2.5.2. Kiém dinh thong ké sir dung trong phan tich sé liéu

- Doi v6i bién dinh tinh:

+ Str dung kiém dinh 2 va Fisher Exact test.

Ddi v6i bién dinh luong:

+ Néu c6 phan phbi chuan:

So sanh hai nhom: Dung kiém dinh t-test.

So sanh trung binh hai mau doc 1ap:

X, — X
t= 1 2
1.5
n, Ny

Xi, X2: Trung binh ctia hai nhom.

S12, S»%: Phuong sai ctia hai nhom.

ni, no: S6 quan sat ctia hai nhom.

So sanh nhiéu nhém (> 3): Dung kiém dinh ANOVA.

+ Néu khong c6 phan phdi chuén:

So sanh hai nhom: Dung kiém dinh Mann-Whitney.

So sanh nhiéu nhém (> 3): Dung kiém dinh phi tham s Kruskal-Wallis.
- Két qua kiém dinh c6 y nghia thong ké khi p < 0,05.
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2.2.5.3. Khdo sdt moi twong quan giita cdc bién sé
- Hé s6 Pearson: Sir dung cho hai bién dinh luong cé phan phdi chuan.
Cong thirc tinh Hé s6 twong quan (Correlation Coefficient - Pearson r):
D e (b ST )
\/Zin=1(xi - X)Z -Zin=1(Yi - ?)2
Xi, Yi: Cac gia tri cua hai bién.
X, Y: Trung binh cta hai bién X va Y

- Hé s6 Spearman: Str dung khi hai bién dinh luong khong c6 phan phdi chuan.

- Banh gia mtc dg tuong quan:
o1 =0: Khong c6 mbi twong quan
o1 < 0: Tuong quan nghich chiéu giira 2 bién sd
o1 > 0: Tuong quan thuan chiéu gitra 2 bién s6
e| r|<0,33: Tuong quan yéu
00,33 <|r|<0,66: Tuong quan chat ché
e| r|>0,66: Twong quan rat chit ché
2.2.5.4. Phan tich héi quy
- Hoi quy don bién: Xéac dinh mbi lién hé giira bién doc 1ap va bién phu thude.
Phuong trinh: Y =0+ 1 X + €
Y: Bién phu thudc
X: Bién doc lap,
Bo: Hé s chin
B1: Hé s hoi quy, tinh theo:
L X=X -Y)
in=1(Xi - X)Z

B =

€: Sai s6

- Hoi quy da bién: Cac bién doc 1ap lién quan tir hoi quy don bién s& duoc dua
vao mo hinh hdi quy da bién (phuong phap Enter).

Hbi quy tuyén tinh da bién mé rong hdi quy don bién, mé ta mdi quan hé giira
mot bién phu thude (Y) va nhiéu bién doc 1ap (X1, X2, ..., Xk ):

Y =Po+ PiX1 + PoXo +...F PiuXk T €
Bo: HE s6 chin.
B1, Ba, ..., Bx : Hé s6 hodi quy cua cac bién doc 1ap.

€: Sai so.
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- Hoi quy logistic dwogc sir dung dé xac dinh mdi lién quan giira cac yéu t6 1am
sang, can 1am sang véi nguy co xuét hién bién ¢ (bién phu thudc nhi phan). Cac bién
doc 1ap c6 y nghia trong phan tich don bién duoc dua vao mé hinh hoi quy logistic
da bién nham xac dinh cac yéu td doc 1ap co lién quan voi bién két cuc. Két qua dugc
trinh bay dudi dang ty sé odds (OR) va khoang tin cay 95% (CI), v6i ngudng y nghia
thdng ké dugc xac dinh 1a p < 0,05.
2.2.5.5. Vé dwong cong ROC (Receiver Operating Characteristic curve)

- Puong cong ROC duoc st dung dé danh gia gia tri chan doan

Dién tich dudi duong cong (AUC: Area Under the Curve) do luong kha nang
phan loai tong thé ctia mo hinh.

0.9 - 1.0: Hiéu qua rat tét.

0.8 - 0.9: Hiéu qua tot.

¢ (0.7 - 0.8: Hi€u qua kha.

¢ (0.6 - 0.7: Hi€u qua trung binh.

0.5 - 0.6: Hiéu qua thap (gan nhu khong c6 gia tri).

2.3. PAO PUC TRONG NGHIEN CUU

- Bé cuong nghién ctru da dugc thong qua va cho phép tién hanh bai Hoi dong
dao duc trong nghién ctru y sinh cua Truong Pai hoc Y- Dugc, Pai Hoc Hué (sé
H2022/502) va Bénh vién Thong Nhit (s 61/2022/BVIN-HDYD).

- D4i tuong nghién ctru ddng y tham gia nghién ctru va thong tin ctia bénh nhin
duogc bao mat.

- Chi phi xét nghiém Klotho huyét thanh va céc chi phi phat sinh do nghién ctru
vién chi tra, ddm bao quyén loi tot nhat cho bénh nhan.

- Qua trinh nghién ctru dugc thyuc hi¢n theo dung cac chuan myc dao dirc co ban

trong nghién ctru y sinh hoc tai Viét Nam.
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2.4. SO PO THIET KE NGHIEN CcUU

Doi1 tuong nghién ctiru

/\

Nhom chirng Nhoém bénh than man
(n=60) (n=240)
Nhom bénh nhan Nhom bénh nhan
BTM GP 1 &n Gb 5 loc mau chu ky
chua loc mau (n=150) (n=90)

\4

Khong c6 cac tiéu chuan loai trur

- Kham 1am sang

- Thu thap cac dit liéu theo phiéu thu thap s6 lidu

- Po céc chi s6 nhan trac, huyét ap

- Lay mau tinh mach lac doi hoac trudce khi loc mau

Xét nghiém:

- Ure, creatinin.

- Xét nghiém Klotho huyét thanh

- Tong phan tich té bao mau ngoai vi
- B4 md bao gom: cholesterol, triglycerid, HDL-C, LDL-C
- Canx’i, albumin, phospho, PTH, 25(OH)D

- Ty s0 albumin ni€u/creatinin ni€u, ty sO protein ni¢u/creatinin ni¢u.

- Po mat do xuwong néu BTM 3A-5D.

4/\»

Xac dinh néng do Klotho huyét thanh
& cac nhom doi twong nghién ciru.

Phén tich méi lién quan:

- Klotho véi murc loc cau than & nhom
BTM chua loc mau,

-Klotho véi mot sé yéu td khoang
xuong (canxi, phospho, PTH,
25(0OH)D) va mat do xuong & nhém
BTM chua loc mau va LMCK

So @6 2.1. So d6 thiét ké nghién ctru
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Chuong 3
KET QUA NGHIEN CUU

Qua nghién ctru 300 ngudi gdbm 60 ngudi khoe manh lam nhém chimg, 150
bénh nhan bénh thdn man giai doan 1 dén giai doan 5 chua loc mau (goi tit 1a nhom
Bénh than man) va 90 bénh nhan loc mau chu ky (goi tat 12 nhom LMCK) tai Bénh
vién Théng Nhét, chung t6i ghi nhan dugc cic két qua nhu sau:

3.1. PAC PIEM CUA POI TUQNG NGHIEN CUU

3.1.1. Dac diéem nhan khau hgc, 1am sang, can 1am sang cua doi twgng nghién ciru
Bang 3.1. Bac diém tudi cia cac doi twong nghién ctru

hom NC Nhom Nhém bénh
chirng! Bénh than man? LMCK? Chung*
Tudi (n = 60) (n = 150) (n =90) (n 243= 240)
Trung binh | 60,02 +9,52 | 64,17 +15,26 | 62,20+ 14,91 | 63,43 15,13
Nho nhét 22 18 22 18
Lén nhit 76 88 85 88
p pl&z; pl&S; p2&3; p1&4 >0’05

Nhin xét:

- Tudi trung binh ciia nhém bénh (bao gém bénh than man giai doan 1 dén 5 chua
loc mau va LMCK) so v6i nhom chimg khong c6 sur khac biét c6 ¥ nghia thong ké.

- Tudi trung binh gitta nhém bénh than man chua loc mau va nhom loc mau chu
ky khong co su khac biét co y nghia théng ké.

Bang 3.2. DBac diém gidi ciia cac doi tuong nghién cliru

Nhom Nit Gioi Nam Téng cong p
Ching! n 30 30 60
(n =60) % 50,0 50,0 100,0
Bénh than man® | n 57 93 150
(n=150) % 38,0 62,0 100,0 p'¥?>0,05
LMCK3 n 44 46 90 p'¥*>0,05
(n =90) % 48,9 51,1 100,0
Téng cong n 131 169 300
i % 43,7 56,3 100,0

Nhan xét: Khong co sy khac biét co y nghia thong ké vé ty 1¢ gidi tinh giita cac

nhom nghién ctru (p > 0,05)
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Bang 3.3. Dic diém BMI cua cac d6i twong nghién ctru

Nhém Nhém chirng! Bénh than man? LMCK?
(n=60) (n =150) (n =90)
22,78+1,53 23,67+2,82 22,80+2,89
p'€2<0,05; p'& > 0,05; p?%3< 0,05

c Nit Nam Ni Nam Nit Nam
éﬁ m=30) | (n=30) (n=57) (n=93) (n=44) (n=46)
% 22,47 23,08 23,24 23,93 22,43 23,16
+ 1,63 + 1,38 +2,77 + 2,83 + 3,16 +2,59

p>0,05 p> 0,05 p>0,05

Nhén xét: Nhom bénh than man c6 BMI cao hon c6 ¥ nghia thong ké so véi
nhém chimg va nhém LMCK. BMI giita nam va nit trong mdi nhom khéong c6 su
khac biét co y nghia thong ké.

Bang 3.4. Pic diém huyét ap cta cac ddi tugng nghién ciru

Nhém Nhém chirng! Bénh thin man? LMCK?

(n = 60) (n = 150) (n = 90)
- @ | 116751033 130,0 3+ 14,62 147,33 17,34
% B p'¥% < 0,0001; p'*3< 0,0001; p** <0,0001
2 ’En 71,42 + 8,93 79,40 + 9,54 84,44 + 8,63
- p'¥2<0,0001; p'® <0,0001; p**< 0,05
. ; 70/150 (46,7%) 74/90 (82,2%)
5\% p?%3 < 0,001

Nhan xét:

- Huyét 4p tim thu va tdm truong tang dan tir nhém chimg dén nhém bénh than
man va cao nhit & nhom loc méau chu ky (p < 0,0001).
- Ty 1¢& taing huyét 4p & nhém LMCK cao hon so véi nhém bénh than man

(p <0,001)
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Bang 3.5. Bac diém tién can ctua doi tugng nghién ciru

(thap nhat-cao nhat)

. Bénh than man? LMCK?3
Dic diém tién can p
(n =150) (n =90)
Tang huyét ap (n, %) 126 (84,0) 88 (97,8) <0,01
Dai thao duong (n, %) 68 (45,3) 34 (37,8) > 0,05
Dot quy (n, %) 13 (8,7) 6 (6,7) > 0,05
Nh6i mau co tim (n, %) 16 (10,7) 18 (20,0) > 0,05
Thot gian phat hién
24,03 + 25,57 94,34 + 42,15 <0,01
BTM trung binh (thang)
Thot gian loc mau
binh (thing) 46,74 £ 40,31
trung binh (than
s s (3-168)

Nhin xét:

- Tang huyét ap va dai thio dudng 1 tién cin phd bién & ca hai nhém bénh than

man va LMCK, bénh nhan LMCK hau hét déu c6 tién can ting huyét ap.

- Khong c6 su khac biét co ¥ nghia vé tién cin mic dai thao dudng, dot quy,

nhoi mau co tim gitta hai nhém.

- Thoi gian loc méu trung binh ciia bénh nhan LMCK khé cao (46,74 +£40,31 thang).

Bang 3.6. Dac diém thiéu mau cua cac doi tugng nghién ctru

Chi sb
Nhom ching Bénh than LMCK

Mirc do p

, (n=60) man (n=150) (n=90)
thiéu mau
Hb trung binh (g/dL) 13,92 £ 1,30 12,55+2,06 | 10,76 £1,32 | <0,0001
Thiéu mau ning, n (%) - 3(2,0) 9 (10,0) <0,0001
Thiéu méu vira, n (%) - 30 (20,0) 31 (34,4) | <0,0001
Thiéu méu nhe, n (%) - 41 (27,3) 48 (53,4) | <0,0001
Binh thuong, n (%) 60 (100,0) 76 (50,7) 2(2,2) <0,0001

Nhan xét:

- Nong d6 Hemoglobin giam dan tir nhém chtng dén nhom bénh than man va

thip nhit & nhom LMCK, véi su khac biét c6 ¥ nghia théng ké giira cac nhom.
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- Ty 1€ thiéu mau muc do nang nhe, vura, nang & nhom LMCK cao hon c6 y
nghia théng ké so v&1 nhom bénh than man. Nguoc lai, ty 1€ bénh nhan binh thuong
(khong thiéu mau) ¢ nhém bénh than man cao hon ro rét so voi nhom LMCK.

3.1.2. Pic diém chirc niing thin cia ddi tweng nghién ciru
Bang 3.7. Nong d6 ure, creatinin va mirc loc cau than theo nhom nghién ctru va giai

doan bénh than man (CKD-EPI 2009)

Ure Creatinin MLCT
Nhom n
(mmol/L) (nmol/L) (ml/phut/1,73 m?)

Theo nh6ém nghién ciru
Nhom chiing 60 4,87 +1,20 70,68 £ 9,10 91,33 £5,51
Bénh than man | 150 10,97 £7,09 | 201,69 + 158,72 48,89 + 34,03
LMCK 90 24,59 + 791 903,46 + 257,72 | Khong ap dung*

p <0,0001 <0,0001 <0,0001
Theo giai doan bénh thin man
Giai doan 1 30 4,74 + 1,45 70,16 £ 12,26 99,63 £ 13,31
Giai doan 2 30 5,36 £ 1,45 89,39 + 16,17 70,87 + 8,89
Giai doan 3 30 8,54+2,16 138,33 +£27,93 43,63 + 8,23
Giai doan 4 30 14,70 +£ 4,38 244,83 + 62,06 20,40 + 3,97
Giai doan 5 30 21,51 £4,72 | 465,73 £ 123,52 9,90 + 2,38

p <0,0001 <0,0001 <0,0001

* MLCT khong dugc tinh ¢ bénh nhan loc mau chu ky do creatinin mau khong

phéan anh chinh xéac chlrc nang than trong nhém nay
Nhin xét: Nong do ure va creatinine méau ting, MLCT giam rd & cac nhém
bénh so véi nhém chung (p < 0,0001), phan &nh mirc d§ suy gidm chirc nang than

theo tién trién bénh.
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3.1.3. Pic diém rdi loan khoang xwong ciia ddi twong nghién ciru
Biang 3.8. Nong do trung binh canxi méu hiéu chinh, phospho,

tich s6 canxi x phospho cua cac doi tuong nghién clru

Chi sb Nhém chieng! | Bénh thin man? LMCK?
(n = 60) (n = 150) (n = 90)
Canxi_hc (mmol/L) 2,32+ 0,09 2.36+0,13 2,22 + 0,20
p p'¥2<0,05; p'¥*<0,0001; p*** < 0,0001
Phospho (mmol/L) 1,10+ 0,17 1,19+ 0,27 1,80 = 0,62
p p'¥2>0,05; p'¥ <0,0001; p*** < 0,0001
Ca x P (mmol?/L?) 2,57+0,43 2,80+ 0,61 3,98 +1,39
p p'¥2<0,05; p'¥3< 0,0001; p*4*< 0,0001
Nhan xét:

- Néng d6 canxi hiéu chinh & nhom bénh than man cao hon ¢6 y nghia so véi
nhom chimg va nhém LMCK. Nong d canxi hiéu chinh & nhém LMCK thap nhat
trong 3 nhom.

- Néng do phospho mau & nhom bénh than man khong c6 su khac biét co ¥
nghia so véi nhom chirng. Nong d6 phospho méau ¢ nhém LMCK cao hon ¢6 y nghia
so v&1 nhom chiing, nhém bénh than man.

- Tich s6 canxi x phospho c6 gia tri trung binh tang dan theo thir ty nhom ching,
nhém bénh than man, nhom LMCK, véi su khac biét y nghia théng ké gitra cac nhom.

Bang 3.9. Nong d6 PTH cua cac dbi tuong nghién ctru

Nhom chirng! | Bénh thin man? LMCK?
Nhom
(n = 60) (n = 150) (n =90)
PTH (pg/mL)
43,46 + 13,88 92,53 £ 90,79 710,27 + 705,65
TB £ BLC
PTH (pg/mL) 41,20 52,53 442,55
Trung vi (Q1-Q3) (35,82 -50,20) | (36,60 - 106,30) | (228,9 - 969.,4)
p p1&2&3< 0’0001

Nhan xét: Nong d6 PTH mau c6 trung vi ting dan tir nhém ching dén nhém
bénh than man va dat mac cao nhat & nhém LMCK, véi su khac biét gitra ba nhém

¢ y nghia thng ké.
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Bang 3.10. Nong d6 25(OH)D cua cac ddi tugng nghién ciru

Nhém chirng! Bénh than man? LMCK?
Nhom
(n = 60) (n = 150) (n = 90)
27,79 + 6,88 26,06+13,32 34,84+17,31
~ p'¥2>0,05; p'¥3< 0,05; p?4*< 0,0001
£ Nir Nam | N Nam Nir Nam
=
= m=30) | (=30) | =57) | (m=93) | (n=44) | (n=46)
% 25,98 29,59 23,93 27,38 30,35 39,13
E’:}/ +7,19 + 6,15 + 12,15 + 13,88 + 13,67 + 19,39
<0.05 > 0,05 <0,05
Nhan xét:

- Nong d6 25(0OH)D & nhém ching cao hon nhom bénh than man nhung khong
khac biét ¢6 y nghia théng ké, trong khi nhém LMCK c¢6 nong d6 25(OH)D cao hon

c4 nhom bénh than man va nhom chimg véi sy khac biét ¢ ¥ nghia thong ké

- C6 su khéc biét ¢ ¥ nghia thong ké néng d6 25(0OH)D giira 2 giéi tinh nit va

gidi tinh nam & nhém ching va nhom LMCK. Tuy nhién, su khac bi¢t nay khong co

y nghia & nhom bénh than man.

50%
40%
30%
20%
10%

0%

22%

4,4%
.
0

46%

1

32,2%

EBTM GD 1-5 mLMCK

37,8%

24%

2

23,3%

7,3%

3

S6 lugng réi loan khoang xwong dong thoi

0,7%2,2%

4

Biéu do 3.1. Phan bo s6 lugng ro1 loan khoang xuwong ¢ cac nhdm nghién ctru

Nhan xét: Nhom bénh than man cha yéu 6 tir 0-1 yéu t6 rbi loan khoang xuong

ddng thoi, trong khi nhém LMCK thuong gip tir 1-2 yéu t6 va co xu huéng xuit hién

nhi€u yéu to roi loan hon nhém bénh than man.
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Bang 3.11. Mat d6 xwong trung binh do & cot sdng thit lung, toan bd xwong dui,

cd xuong dui & bénh nhan bénh than man GD 3-5D

Mat d§ xwong BTM BTM BTM BTM LMCK w
pa
TB +PLC (g/em?) | GD3 GD 4 GP5 | GP3-5* | (5D)°
n 30 30 30 90 90
1 0942+ | 0,945+ | 0,958+ | 0948+ | 0,864+
CSTL <0,05
0,201 0,188 0,196 0,193 0,159
, 0,808+ | 0,779+ | 0,796+ | 0,795+ | 0,732+
TB XD <0,05
0,136 0,179 0,178 0,164 0,176
X 0,651+ | 0,627+ | 0,653+ | 0,644+ | 0577+
CXD <0,05
0,113 0,159 0,150 0,141 0,148
pl&24&3 <0,001 | <0,001 | <0,001 | <0,001 | <0,001

Nhan xét: Mat do xwong & nhom LMCK thap hon ¢ ¥ nghia so véi nhom

bénh than man GD 3-5 ¢ ca 3 vi tri CXD, TBXD, CSTL. Mat d§ xuong giam dan

c6 v nghia théng ké theo thr tu do tai cot sdng that lung, toan bd xuong dui, cb

xuwong dui & ca hai nhom.
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Bang 3.12. Ty I¢ loang xuong theo WHO dua vao mat do xuong tai tung vi tri do &

bénh nhan bénh than man Gb 3-5D

Poitwong| BTM | BTM | BTM BTM LMCK
Gb3 GP4 | GP5 | GP35 | (SD)* | pa&b
Vi tri m=30) | (n=30)| n=30)| (m=90) | (n=90)
CSTL
Loang xuong (n,%) 4 3 3 10 18 > 0,05
8 XUONE L7011 (13.304) | (10,0%) | (10,0%) | (11,1%) | (20,0%) |~
Thiéu xuong (n,%) ) 8 8 2 51 > 0,05
BULT) N 30,0%) | (26,7%) | (26,7%) | (27.8%) | 344%) |
17 19 19 55 41
Binh thuong (n,%) o o o o o > 0,05
(56,7%) | (63,3%) | (63,3%) | (61,1%) | (45,6%)
CXP
5 8 7 20 33
) . N
Lodng xwong (0,%) | ¢ 200y | (26.79%) | (23.3%) | (22.2%) | 36.7%) |~ O
, 17 12 1 40 40
Thié Y > 0,05
1Cuxuong (0,%) | 56 or) | (40.0%) | (36.7%) | (44.4%) | (44.4%)
8 10 12 30 17
Binh thuong (n,% <0,05
inh thuong (0,%) |- 56 700y | (33.3%) | (40.0%) | (33.4%) | (18.9%)
TBXD
Lodng xuong (n,%) | 1 (3,3%) 4 > 10 P > 0,05
& Xuong (n, % 27 (133%) | (16,7%) | (11,1%) | 21,1%) |~
Thiéu xuong (n,%) 3 10 2 32 3012 0.0s
BULT) N 433%) | (33,3%) | (30,0%) | (35,6%) | (33.3%) |
Binh thuong (n,%) 16 16 16 48 M 00s
(53,3%) | (53,3%) | (53,3%) | (53.3%) | (45,6%)
Téng hop
6 8 7 21 36
Loa % <0,05
oang xuong (%) | o hos) | (26.7%) | 233%) | (233%) | (40.0%)
Thiéu xwong (n,%) 18 12 12 42 0 0,05
BUL7) 1 60,0%) | (40,0%) | (40,0%) | (46,7%) | (44.4%) |~
6 10 1 27 14
Binh thuong (n,% <0,05
inh thuong (0,%6) |- 50 004y | (33.3%) | (36.7%) | (30.0%) | (15.6%)




Nhan xét: Ty I¢ loang xuong & nhom LMCK cao hon so véi nhom bénh than

man giai doan 3—5 theo WHO (tong hop). Trong ca hai nhom, ty 18 lodng xwong va

79

thiéu xwong cao nhat khi do tai vi tri CXP so voi TBXD va CSTL.

3.2. NONG PQ KLOTHO HUYET THANH O BENH NHAN BENH THAN

MAN

3.2.1. Nong d6 Klotho huyét thanh theo nhém nghién ciru va giai doan bénh than

man

600 552,89 + 160,49

500

N
o
[

Néng d6 Klotho huyét thanh
(pg/mL)
e w
(e (e
o [

100

Nhom chiig
(n=60)

Biéu d0 3.2. Nong d6 Klotho huyét thanh theo nhom nghién ctru
Nhan xét: Nong do Klotho trung binh giam dan theo thtr ty nhém chimg, nhém

bénh than man va nhém LMCK, véi sy khac biét co y nghia théng ké giita cac nhom.

p <0,0001 (ANOVA)

407,68 + 156,20

Nhém BTM
(n=150)

313,19+ 118,05

Nhom LMCK
(n=90)
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Bang 3.13. Néng do Klotho theo giai doan bénh than man

Nhom Chirng? Gb1’ GD2¢ GD34 Gb4¢ GD5f
nghién ciru (m=60) | (n=30) | (=30) | (@=30) | (n=30) | (n=30)
Nho nhét 313,84 225,52 176,25 196,53 127,50 | 116,25
g Lén nhat | 1058,17 882,43 885,44 598,40 515,02 | 623,67
g Trung binh | 552,89 497,95 490,46 395,17 335,44 | 319,38
z% +PLC +160,49 | £151,32 | £183,16 | £116,12 | +£98,23 | £ 128,97
“é &> 0,05; p&°> 0,05; p**d < 0,0001; p**¢ < 0,0001; p**f <0,0001
= p°&e> 0,05; p®%9< 0,05; p®%c < 0,0001; p*4'< 0,0001;
g P pe%4<0,05; p¥°< 0,001; p*< 0,001
pd&e > 0,05; pi&f< 0,05; pe&> 0,05.

Nhin xét:

- Nong do Klotho giam c6 ¥ nghia tir giai doan 3 tr¢ di so v6i nhém ching,

trong khi & giai doan 1-2 chua ghi nhan sy khac bi¢t (p < 0,05).

- Nong do Klotho khac biét co y nghia giita giai doan 3 va giai doan 5, trong khi

giai doan 4 khong khéc biét so vé1 hai giai doan nay.

900

@©
(=]
o

| 552.80 +160.49

~
(=]
o

o
(=]
o

w -
(=] (=]
o (=]

Nong d6 Klotho huyét thanh (pg/mL)
g g

=
(=]
o

497,95 + 151,32

490,46+ 183,16

395,17+ 116,12

T

—

335,44 + 98,23

\_

319,38 £128,97

313,19+ 118,05

Nhém chirng

Biéu dd 3.3. Nong d6 Klotho huyét thanh ctia ddi tugng nghién ciru

Gb1

Gb2

Nhém nghién cuu

Gb3

Gb4

GD5

LMCK

Nhin xét: Nong do Klotho huyét thanh giam dan tir nhém chiing qua cac giai

doan tién trién ctia bénh than man, va dat muc thap nhat & nhém loc mau chu ky.




81

3.2.2. Nong dé Klotho ¢ bénh nhin loc mau chu ky

400

300

200

100

Nong dé Klotho huyét thanh (pg/mL)

337954

117.00 P = 0,05 (Mann—Whitney U test)

258.36 + 102,17

LMCK < 60 thing (n = 62)

LMCK = 60 thiang (n = 28)

Biéu d 3.4. Nong d6 Klotho & nhom LMCK theo thoi gian loc mau

Nhan xét: O bénh nhan LMCK, ndng d6 Klotho giam & nhom c6 thoi gian loc

mau > 60 thang (5 ndm) so v&i nhom < 60 thang.

3.3. MOI LIEN QUAN GIUA NONG PO KLOTHO HUYET THANH VOI
MUC LQC CAU THAN, CAC YEU TO KHOANG XUONG VA MAT PO

XUONG

3.3.1. Mi lién quan giira nong d9 Klotho huyét thanh va mirc loc cau thin &
nhom bénh than man chwa lgc mau
3.3.1.1. Twong quan giita nong dp Klotho huyét thanh va chi sé chirc ning thin

Bang 3.14. Tuong quan giita ndong d6 Klotho huyét thanh va chi sé chirc ning than

Yéu t6 Ure Creatinin MLCT
r —0,39 —0,46 0,45
Klotho
p <0,001 <0,001 <0,001

Nhin xét: Nong do Klotho huyét thanh twong quan nghich véi ure va

creatinin, dong thoi tvong quan thuan véi MLCT (p < 0,001).
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1000 y=-851x+ 501 R*=0,15

Nong d6 Klotho huyét thanh
(pg/mL)

Néng dé Ure mau (mmol/L)
Biéu dd 3.5. Tuong quan tuyén tinh giita ndong d6 Klotho huyét thanh va ure mau
0 nhoém bénh than man
Nhén xét: Nong do Klotho huyét thanh c6 twong quan nghich tuyén tinh véi
ure mau (R?=0,15).

1000 y=2,084x + 305,6 R?*=0,206
E 800
=
2
2
£ g 600
£z
= 400
[{=1)
=
D
§- 200
Z,
0

0 25 50 75 100 125
Miic loc ciu than (mL/ph/1,73 m? da)
Biéu d 3.6. Tuong quan tuyén tinh giita nong d6 Klotho huyét thanh va MLCT
6 nhom bénh than man
Nhan xét: Nong do Klotho huyét thanh c6 twong quan thuén tuyén tinh véi murc
loc cau than (R2 = 0,206).
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3.3.1.2. Gid tri chdn dodn ciia néong dé Klotho huyét thanh trong phén biét tinh

trang giam murc loc cdu thdn

1,0

0,8}

Sensitivity
o
o

o
FS

0,2 L BTM GD 3.5 (AUC = 0,806)
,’ BTM GB 3-5D (AUC = 0,832)
/’ —— BTM GB 1-2 (so véi nhém chirng) (AUC = 0,604)
P ==« Reference Line
0' L 1 L L
%,0 0,2 0,4 0,6 0,8 1,0

1 - Specificity
Biéu d6 3.7. Puong cong ROC cua ndng do Klotho huyét thanh
trong phan biét tinh trang giam MLCT
Bang 3.15. Gia tri ctia nong do Klotho huyét thanh trong phéan biét tinh trang

giam MLCT va cac giai doan bénh than man

KTC [Piém ciat | Chisé | Do | Pp dic
M hinh AUC | p

95% | (pg/mL) | Youden | nhay | hiéu

Nhoém ching véi 0,502
0,604 | <0,05 4242 | 0217 | 0,81 | 0,400

BTM Gb 1-2 —0,706

BTM GP < 2 véi 0,747
0,806 | <0,01 390,8 | 0475 |0,808 | 0,667

BTM Gb 3-5 —0,864

BTM GP < 2 véi 0,787
0,832 | <0,01 397,1 | 0,500 |0,800| 0,700

BTM Gb3-5D —0,878

Nhén xét: Gia tri AUC cua Klotho tang dan theo muc do tién trién cta bénh than
man, cao nhit & mo hinh phan biét BTM < giai doan 2 va BTM giai doan 3—5D (AUC
=0,832), cho thay Klotho c6 kha nang phéan biét tot & cac giai doan bénh tién trién.
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3.3.2. Mi lién quan giira ndng d9 Klotho huyét thanh va mét sé roi loan khodng
xuwong

3.3.2.1. So sdnh nong dj Klotho huyét thanh theo tinh trang roi loan khodng xwong
0 toan by nhom bénh

Bing 3.16. Nong d¢ Klotho huyét thanh trong nhém bénh
theo roi loan canxi - phospho

Lz . , Klotho trung
Chi so Phan nhém n % . p
binh (pg/mL)

Giam

(<2,10 mmol/L)

36 15% 326,49 + 133,19

Binh thuong
Canxi_hc 186 | 77,5% | 379,31 £149,09 | > 0,05
(2,10-2,54 mmol/L)
Tang
18 7,5% | 390,79 £ 180,48
(> 2,54 mmol/L)
Binh thuong

190 | 79,2% | 389,38 +£152,50
(< 1,78 mmol/L)
Phospho <0,001

Tang
50 20,8% | 307,15+ 120,76
(> 1,78 mmol/L)

Binh thuong
205 | 85,4% | 382,71 153,39
(< 4,4 mmol?/L?)
CaxP <0,05
Tang
35 14,6% | 310,94+ 111,64
(= 4,4 mmol*/L?)

Nhin xét: Nong d6 Klotho trung binh khong khac biét giita cic phan nhom
canxi mau hiéu chinh. Tuy nhién, Klotho thap hon c¢6 ¥ nghia & nhém ting phospho

va nhém c6 tich sé canxi x phospho ting so voi cac nhém binh thudng (p < 0,05).
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Bang 3.17. Nong d6 Klotho theo nong d6 PTH cua cac d6i tuong nghién ctru

Nhém Nhém chirng! | Bénh thin man? LMCK3
(n = 60) (n = 150) (n = 90)
PTH< 150 | TB+DLC | 552,89 +160,49 | 431,66 + 156,68 | 343,35+ 141,08
pg/mL® P p'¥2 <0,0001; p'¥*< 0,0001; p*#* > 0,05
g (n=192) n (%) 60(100) 120 (30) 12 (13.3)
g PTH>150 | TB+DBLC 311,74 £112,79 | 308,55 + 14,46
52 pg/mL® P p 2%3>0,05
21 (m=108) n (%) 30 (20) 78 (86,7)
P @&®< 0,001 p @&® >0 05

Nhin xét: Nong do Klotho trung binh ¢ phan 16p PTH < 150 pg/mL cao hon

c6 y nghia so v&i phan 16p PTH > 150 pg/mL trong nhém bénh than man (p <0,0001).

Ngugc lai, trong nhém loc mau chu ky, khong c6 su khéc biét co6 y nghia théng ké vé

nong do Klotho gitta hai phan 16p PTH (p > 0,05).

400

300

bd
=
=

100

Nong d6 Klotho huyét thanh
(pg/mL)

379,09 = 133,20

p = 0,05 (t-Test)

363,30 = 145,97

Nhom 25(0H)D < 30 ng/ml.  Nhom 25(0OH)D = 30 ng/mL
(n = 136)

(n= 104)

Biéu do 3.8. Nong d6 Klotho theo nong d6 25(OH)D trong nhém bénh
Nhin xét: Khong c6 su khac biét co y nghia thong ké nong do Klotho huyét
thanh trung binh & phan 16p ndng do 25(0OH)D < 30 va > 30 ng/mL.
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Bang 3.18. Nong d6 Klotho va cac chi sb khoang xwong theo nhom nghién ctru va

giai doan bénh than man

Nho Klotho | Canxi_hc | Phospho CaxP PTH 25(OH)D
om | n
(pg/mL) | (mmol/L) | (mmol/L) | (mmol*/L?) | (pg/mL) (ng/mL)
552,89 2,32 1,10 2,57 43,50 27,80
Chung | 60
+160,49 | +0,10 +0,17 +0,43 + 13,90 + 6,90
497,95 2,40 1,08 2,6 37,30 21,90
Gb1 | 30
+151,32 | +0,06 +0,18 + 0,42 + 16,40 + 12,60
490,46 2,41 1,10 2,64 38,90 29,90
Gb2 | 30
+ 183,16 | +0,10 +0,17 +0,42 + 11,90 + 10,00
395,17 2,36 1,04 2,44 60,00 32,40
Gb3 | 30
+116,12 | +0,10 +0,16 + 0,40 + 31,80 + 13,80
335,44 2,33 1,27 2,95 115,20 25,40
Gb4 | 30
+ 98,23 +0,14 +0,25 + 0,55 + 89,30 + 14,40
319,38 2,33 1,46 3,39 211,30 20,70
GDbS5 | 30
+128,97 | +0,19 +0,31 +0,72 + 103,00 + 12,20
313,19 2,22 1,80 3,98 710,30 34,80
LMCK | 90
+ 118,05 +0,20 + 0,62 + 1,39 + 705,60 + 17,30
p < 0,001 < 0,001 <0,001 <0,001 <0,001 <0,001

Nhén xét: Nong d6 Klotho huyét thanh giam dan theo tién trién cua bénh
than man, dong thoi di kém véi ting PTH va phospho, va bién d6i ndéng do
25(OH)D.

Bang 3.19. Nong d6 Klotho huyét thanh theo s6 luong rdi loan khoang xwong

, So roi loan J Nong d¢ Klotho
Nhom khoang xwong S0 BN Yo trung %inh (pg/mL) p
Khoéng c6 ? 33 22 446,3 £ 153,7
Bénh 1yéutd® 69 46 4242 + 164,38
than 2 yéutd © 36 24 356,7 + 1374 > 0,05
man 3 yéu tb ¢ 11 7,3 364,2 + 134,0
4 yéu tb © 1 0,7 -
Khoéng co 4.4 303,2 + 75,10
1 yéu td 29 32,2 306,6 + 123,3
LMCK 2 yéu td 34 37,8 321,4+113,4 > 0,05
3 yéu tb 21 23.3 300,5 + 114,1
4 yéu to 2 2,2 -




87

Nhan xét:

- O nhém bénh than man, néng do Klotho cho théy xu hudng gidm dan khi sé
luong yéu té réi loan khoang xwong dong thoi ting. Tuy nhién, sy khac biét gitta cac
nhém chua dat ¥ nghia thong ké.

- O nhém LMCK, khong ghi nhan sy khac biét c6 ¥ nghia théng ké vé nong do
Klotho giita cac nhom c6 sé luong réi loan khoang xwong khac nhau.
3.3.2.2. Twong quan giita nong dé Klotho huyét thanh va cdc yéu té khodng xwong
theo nhom bénh

Bang 3.20. Tuong quan gitta ndng d6 Klotho huyét thanh

va cac yéu t6 khoang xuong theo nhom bénh

Yéu to
Canxi_hc | Phospho | CaxP | PTH | 25(OH)D

Nhom

r 0,08 —-0,13 —0,11 —-0,37 0,004
Bénh than man

p 0,35 0,12 0,17 <0,001 0,96

r —-0,17 —0,09 —0,12 —-0,17 —0,04

LMCK
p 0,11 0,40 0,28 0,10 0,72

Nhan xét: O nhom bénh than man, Klotho twong quan nghich c6 ¥ nghia véi
PTH (p < 0,001), trong khi khong ghi nhan mdi lién quan véi cac yéu to khoang
xuong khac. O nhoém LMCK, khong ghi nhan mdi twong quan c6 ¥ nghia giita Klotho

va cac yéu to khoang xuong.
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Biéu d6 3.9. Tuong quan tuyén tinh giita ndong d6 Klotho huyét thanh va PTH mau
0 nhom bénh than man.
Nhén xét: Nong do Klotho huyét thanh tuong quan nghich c6 ¥ nghia véi
PTH, tuy nhién mirc d6 twong quan yéu (r = -0,37).

3.3.2.3. Gid tri chin dodn ciia Klotho huyét thanh trong phdn biét cdc réi loan

khodng xwong
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1 - Specificity
Biéu d6 3.10. Puong cong ROC cua Klotho va PTH
trong phan biét giam ndéng dd canxi mau hiéu chinh (< 2,10 mmol/L)
Nhan xét: So v6i Klotho, PTH c6 kha ning phan biét giam ndéng d6 canxi mau

hiéu chinh tét hon, trong khi Klotho chi dat murc do trung binh.
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Biéu d6 3.11. Puong cong ROC cua Klotho va PTH
trong phéan biét tang phospho mau (> 1,78 mmol/L)
Nhan xét: So véi Klotho, PTH ¢6 gia tri phan biét cao hon d6i v&i tinh trang

tdng phospho mau, trong khi Klotho chi dat mtrc dd phan biét trung binh.
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Biéu dd 3.12. Puong cong ROC ciia Klotho
trong phan biét ting PTH méu (> 150 pg/mL)
Nhian xét: Nong d6 Klotho huyét thanh c6 kha ning phan biét kha t6t tinh

trang tdng PTH mau gitta cdc bénh nhan c6 va khong tang PTH.
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3.3.3. Méi lién quan giira ndng do Klotho huyét thanh va mét d§ xwong

3.3.3.1. So sdnh néng dé Klotho huyét thanh theo phén logi mdt d¢ xwong tai cdc
vi tri do

Bang 3.21. So sanh ndng d6 Klotho huyét thanh giira cac nhém bénh nhan theo mét

do xuong tai cac vi tri do khac nhau & nhom bénh than man GD 3—5 (n = 90)

Vi tri do Nhém bénh Nong do Klotho
n % p
MDbX nhan trung binh (pg/mL)

Loang xuong 10 11,1 347,69 +£ 102,79

CSTL Thiéu xwong 25 | 27,8 360,05 + 135,70 > 0,05

Binh thuong 55 61,1 345,85+ 114,53

Loang xuong 20 22,2 358,57 £130,79

CXb Thiéu xuong 40 44,5 338,40 £122,99 > 0,05

Binh thuong 30 33,3 359,75 £105,73

Loang xuong 10 11,1 316,18 + 94,38

Toan bd XD Thiéu xuong 32 35,6 372,30 + 138,63 > 0,05

Binh thuong | 48 | 53,3 342,18 + 107,45

Loang xuong 21 23,3 359,02 + 127,49

Toan than Thiéu xuong 42 46,7 337,02 + 123,02 > 0,05

Binh thuong 27 30,0 361,96 + 105,93

Nhén xét: Khong ghi nhan sy khac biét ¢ ¥ nghia thong ké vé nong d6 Klotho
gitra cac nhom mat d xuong tai tat ca cac vi tri do & nhom bénh than man GP 3-5

(p > 0,05).
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Bang 3.22. So sanh ndng d6 Klotho huyét thanh giita cac nhém bénh nhan

theo mat d¢ xuong tai cac vi tri do khac nhau & nhom LMCK (n= 90)

Vi tri do Nhom Nong do Klotho
n % P
MbX bénh nhan trung binh (pg/mL)
Loang xuong 18 20,0 269,50 £ 106,54
CSTL Thiéu xuong 31 34,4 328,78 + 142,62 > 0,05
Binh thuong 41 45,6 320,58 £ 99,12
Loang xuong 33 36,7 292,85+ 133,03
CXb Thiéu xuong 40 444 321,19+ 110,37 > 0,05

Binh thuong 17 18,9 333,85+ 104,72

Loang xuong 19 21,1 255,99 + 110,28

Toanbd XD | Thiéuxuwong | 30 | 333 346,57+ 117,96 | <0,05

Binh thuong 41 45,6 315,27 £114,24

Lodng xuong | 36 | 40,0 297,91 + 132,46

Toanthan | Thibuxuong | 40 | 444 319,45+ 106,18 | >0,05

Binh thuong 14 15,6 334,59 + 114,40
Nhan xét: O nhém LMCK, khong ghi nhan sy khac bi¢t n6ng do Klotho huyét

thanh gitra cac nhoém mat do xuong tai hau hét cac vi tri do. Tuy nhién, tai vi tri toan
bd xuong dui, Klotho thdp hon ¢6 ¥ nghia & nhom lodng xwong so véi cic nhom con

lai (p < 0,05).
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3.3.3.2. Twong quan giita nong dp Klotho huyét thanh va mét dé xwong
Bang 3.23. Tuong quan giita ndng d6 Klotho huyét thanh véi mat d6 xuong

va T-score tai cac vi tri do theo nhom bénh

Nhom Bénh than man
Loz ’ ) ’ LMCK
Dac diém GD 3-5
Vi tri do Bién sb r p r p
MbX 0,03 0,77 0,13 0,24
CSTL
T-score 0,01 0,89 0,13 0,24
MbX 0,004 0,97 0,12 0,25
CXb
T-score 0,02 0,86 0,12 0,27
MDbX 0,00 0,96 0,12 0,27
TBXD
T-score 0,02 0,83 0,11 0,31

Nhan xét: Khong ghi nhan méi twong quan cd y nghia thong ké giita nong do
Klotho huyét thanh v&i mat d§ xuong va T-score tai cac vi tri do ¢ ca hai nhém bénh
than man Gb 3-5 va LMCK (p > 0,05).
3.3.3.3. Phan tich héi quy méi lién quan giita nong dp Klotho huyét thanh va mgt
do xwong

Bang 3.24. Phan tich hdi quy tuyén tinh don bién gitta nong do Klotho huyét thanh

va mat d§ xuong, T-score tai cac vi tri do theo nhém bénh

Nhém | Vitrido | Biénsé | Hangsd | Héso B R R? p
CXP | MPX 0,643 0 0,004 | 0 | 0972
Bénh T-score | —1,685 0 0,019 | 0 | 0857
$ZE TBXD | MDX 0,797 0 0,006 0 | 0958
B 3. T-score | —0,957 0 0,023 | 0,001 | 0,833
< CSTL | MBX 0,920 0 0,019 0 | 0,773
T-score | —0,665 0 0,014 | 0 | 0892
CXp | MPX 0,53 0 0,121 |0,015| 0254
T-score | —2,513 | 0001 | 0,108 |0,012] 0312
TBXP | MPX 0,667 0 0,142 | 0,02 | 0,182

LMCK

T-score | —1,764 | 0,001 0,13 0,017/ 0221
CSTL | MPX 0,814 0 0,119 10,014 0,265
T-score | —1,707 | 0,01 | 0,115 |0,013| 0,279
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Nhan xét: Phan tich hdi quy tuyén tinh don bién khong cho thdy méi lién quan
¢6 ¥ nghia thong ké giita ndng do Klotho huyét thanh va mat do xwong hodc T-score
tai cac vi tri do & ca hai nhém bénh than man 3-5 va nhom LMCK (p > 0,05).

Bang 3.25. Phén tich hdi quy logistic don bién giita ndng do Klotho huyét thanh

va tinh trang lodng xuong theo nhom bénh

Nhém Bién s6 B p Exp (B) (OR) KTC 95%
Bénh than
Klotho | 0,001 0,689 1,001 0,997 — 1,005
man GD 3-5
LMCK Klotho | 0,002 0,316 0,998 0,994-1,002

Nhan xét: Phan tich hdi quy logistic don bién khong cho thay mdi lién quan
c6 ¥ nghia thong ké gitta ndng d6 Klotho huyét thanh va tinh trang lodng xuwong & ca
hai nhém bénh than man 3-5 va nhém LMCK (p > 0,05). Gi tri OR xap xi 1 cho thay
Klotho khong anh hudng dang ké dén nguy co lodng xwong.

3.3.4. Cac yéu t6 lién quan ddc l1ap véi nong d6 Klotho huyét thanh

3.3.4.1. Phén tich héi quy cdc yéu t6 lién quan dén néng dp Klotho 6 bénh nhin
bénh thdn man chwa loc mau

Bang 3.26. Phan tich hoi quy tuyén tinh don bién cac yéu td lién quan dén nong do

Klotho & bénh nhan bénh than man chua loc mau

Chi s Hingsé | Hés6 B R R? p
Tudi 534,465 | —1.976 | 0,193 |0.037 | 0,02
BMI 334353 | 3,098 | 0,056 |0,003| 0.50
HATT 626,695 | —1,634 | 0,153 | 0,023 | 0,06
HATTr 408,794 | -0,014 | 0,001 | 0,000 | 0,99
Hemoglobin 144,569 | 20,969 | 0,277 | 0,077 | 0,001
Albumin 323,193 2,167 0,092 | 0,008 | 0,262
Cholesterol 419,269 | —2,364 | 0,025 | 0,001 | 0,759
Triglycerid 407,741 | —-0,029 | 0,000 | 0,000 | 0,989
HDL-C 397,035 8,618 0,022 | 0,000 | 0,789
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Chi s Hangsé | Hés6 B R R? p
LDL-C 417,476 | —3,554 | 0,030 | 0,001 | 0,715
Ure 501,072 | —8,514 | 0,387 | 0,15 | <0,001
Creatinin 488,524 | -0,401 | 0,407 | 0,166 | <0,001
MLCT 305,776 2,084 0,454 | 0,206 | <0,001
Canxi_hc 51,505 | 150,625 | 0,126 | 0,016 | 0,124
Phospho 511,431 | —87,205 | 0,150 | 0,023 | 0,066
CaxP 485,467 | —27,735| 0,109 | 0,012 | 0,186
PTH 461,276 | —0,579 | 0,337 | 0,113 | <0,001
25(OH)D 408,580 | —0,035 | 0,003 | 0,000 | 0,971
S6 luong rdi loan khoang xuong | 452,064 | —37,402 | —0,212 | 0,045 | 0,009
MDbX CSTL 333,897 | 17,139 | 0,031 | 0,001 | 0,773
MDbX CXb 347,957 3,167 0,004 | 0,000 | 0,972
MDbX TBXD 353,222 | —4,058 | 0,006 | 0,000 | 0,958

Céc phan tich hoi quy dbi v6i mat do xuwong dugc thuc hién trén nhém bénh

nhan bénh than man giai doan 3-5.

Nhan xét: C6 7 yéu t6 co tac dong co ¥ nghia thong ké (p < 0,05) dén gia tri

Klotho 14 tudi, hemoglobin, ure, creatinin, MLCT va PTH, $6 lugng roi loan khoang

xuong, trong d6 bién ¢ hé s twong quan cao nhat 1a MLCT (R= 0,454; R? = 0,206),

nghia 13 ¢6 dén 20,6% su thay doi gia tri Klotho 1a do MLCT, tiép theo 1a creatinin
(R2=0,166), ure (R?=0,150), PTH (R2 = 0,113), hemoglobin (R2= 0,077), s luong
roi loan khoang xuong (R? = 0,045), va thap nhat 1a tu6i (R? = 0,037).
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Bang 3.27. Phan tich hdi quy tuyén tinh da bién cac yéu t6 lién quan dén ndng do

Klotho & bénh nhan bénh than man chua loc mau

) Hiing s6 B Hé s6 Béta
Chi s0 ) . t p
(Chwa chuan héa) | (Chuan héa)
Hing s6 307,517 3,061 | 0,003
MLCT (ml/ph/1,73 m?) 2,172 0,487 4,583 | <0,001
Hemoglobin (g/dL) -1,357 —-0,027 —0,188 | 0,851
Tudi (ndm) 0,171 0,014 0,202 0,840

Nhan xét: Vi hé s6 twong quan chung R = 0,455 va R2= 0,207, ba yéu t6 MLCT,
Hemoglobin va tudi giai thich dugc khoang 20,7% su thay doi ciia nong do Klotho.
Trong phan tich hdi quy tuyén tinh don bién, c6 7 yéu té duoc xac dinh c6 lién quan dang
ké dén Klotho (p < 0,05). Tuy nhién, trong mé hinh héi quy tuyén tinh da bién, chi con
lai ba yéu t6 gdbm MLCT, Hemoglobin va tudi duoc dua vao mé hinh (khong ¢ da cong
tuyén), v4i y nghia thong ké chung ctia mé hinh ()] ANOVA] < 0,001).

Phuong trinh hdi quy day di duoc xac dinh nhu sau:

Nong dé Klotho (pg/mL) = 2,172 x MLCT (mL/ph/1,73 m?) — 1,357 x

Hemoglobin (g/dL) + 0,171 x Tudi (nim) + 307,517

Két qua tai bang 3.27 cho thdy MLCT c6 hé s6 Beta chudn héa = 0,487, 16n
nhat trong ba yéu t4, cho thiy day 1 yéu t6 c6 anh hudng manh nhat dén Klotho.
Ngoai ra, trong phan tich don bién (bang 3.26), MLCT ciing c6 twong quan cao nhat
v6i Klotho (R = 0,454) va giai thich dugc 20,6% bién thién cua Klotho, trong khi
Hemoglobin va tudi c6 tac dong rat nho, khong cé y nghia théng ké (p > 0,05).
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3.3.4.2. Phén tich hoéi quy cdc yéu to lién quan dén néng dp Klotho huyét thanh &
bénh nhén loc mau chu ky
Bang 3.28. Phan tich hdi quy tuyén tinh don bién cac yéu t6 lién quan dén ndng do

Klotho huyét thanh & bénh nhén loc méau chu ky

Chi s Hing s6 | Hé s6 B R R? p
Tudi 287,235 | 0,417 | 0,053 | 0,003 | 0,62
BMI 210,405 | 4,507 | 0,110 | 0,012 | 0,30
HATT 379,341 | —0,449 | 0,066 | 0,004 | 0,54
HATTr 433,360 | —1,423 | 0,104 | 0,011 | 0,33
Hemoglobin ~13,569 | 30,377 | 0,339 | 0,115 | 0,001
Albumin 409,024 | 2,564 | 0,065 | 0,004 | 0,54
Cholesterol 330,355 | —4,322 | 0,043 | 0,002 | 0,69
Triglycerid 315246 | —1,052 | 0,017 | 0,000 | 0,87
HDL-C 393,893 | —79,738 | 0,164 | 0,027 | 0,34
LDL-C 308,891 | 1,831 | 0,014 | 0,000 | 0,90
Ure 342,449 | —1,190 | 0,080 | 0,006 | 0,46
Creatinin 330,267 | —0,019 | 0,041 | 0,002 | 0,70
MLCT 283,014 | 6,497 | 0,095 | 0,009 | 0,36
Canxi_hc 504,039 | —85916| 0,148 | 0,022 | 0,16
Phospho 345,169 | —17,799 | 0,094 | 0,009 | 0,38
CaxP 354,819 |—10,458 | 0,123 | 0,015 | 0,25
PTH 333,313 | —0,028 | 0,169 | 0,029 | 0,11
25(0OH)D 319,453 | —0,180 | 0,026 | 0,001 | 0,81
S6 lugng r6i loan khoang xuong | 301,933 | 6,031 | 0,046 | 0,002 | 0,666
Thoi gian loc mau 347,247 | —0,729 | 0,249 | 0,062 | 0,018
Thoi gian phat hién BTM 371,100 | —0,614 | 0,219 | 0,048 | 0,038
MDX CXD 257,230 | 96,952 | 0,121 | 0,015 | 0,25
MDX TBXD 243,295 | 95389 | 0,142 | 0,020 | 0,18
MDBX CSTL 237,189 | 87,962 | 0,119 | 0,014 | 0,27

Nhan xét: C6 ba yéu t6 tac dong co ¥ nghia thong ké (p < 0,05) dén nong do

Klotho, bao gom hemoglobin, thdi gian loc mau va thoi gian phat hién bénh than
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man. Trong d6, hemoglobin c6 méi twong quan manh nhat véi Klotho (R = 0,339; R?
=0,115), nghia la 11,5% sy thay doi néng d6 Klotho c6 thé lién quan dén hemoglobin.
Tiép theo 1 thoi gian loc mau (R? = 0,062) va cudi cung 1a thoi gian phat hién bénh

than man (R? = 0,048)

700 y=30,38x - 13,57 R*=0,115

600

wn
=
S
{ ]
(]
[

Néng d6 Klotho huyét thanh
(pg/mL)

Néng d6 Hemoglobin (g/dL)
Biéu d0 3.13. Tuong quan tuyén tinh giita Klotho va hemoglobin mau ¢ nhém LMCK
Nhén xét: O nhém LMCK, néng d6 Klotho twong quan thudn c6 y nghia théng

ké voi nong d6 hemoglobin mau, tuy nhién muc do twong quan yéu (R2 = 0,115).

700 y=-0,73x + 347,25  R*=10,062

600

Néng d6 Klotho huyét thanh
(pg/mL)

0 50 100 150 200
Thoi gian loc mau (thang)

Biéu dd 3.14. Tuong quan tuyén tinh giita Klotho va thoi gian loc mau
0 nhém LMCK
Nhin xét: Nong d6 Klotho tuong quan nghich c6 ¥ nghia théng ké véi thoi gian
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loc mau & nhém LMCK, tuy nhién mirc do twong quan yéu (R2 = 0,062).

700 o y=-0,61x+371,10 R*=0,048
T 600 »
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2500 ¢ s &
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= E 400 il o ::.. s o ®
N — Iy
S 2
..‘v
<= 300
o
S 200
z.

100

0 50 100 150 200
Thei gian phat hién bénh thin man (thing)

Biéu dd 3.15. Tuong quan tuyén tinh giita Klotho va thoi gian phat hién
bénh than man & nhom LMCK

Nhan xét: Nong do Klotho huyét thanh twong quan nghich cé y nghia théng
ké vo1 thoi gian phat hi¢n bénh than man & nhom LMCK, tuy nhién muc do tuong
quan yéu (R2 = 0,048).

Sau khi thuc hién phan tich hdi quy da bién véi ba bién Hemoglobin, thoi gian
phat hién bénh than man va thoi gian loc mau, két qua cho théy bién s6 thoi gian phat
hién bénh than man c6 hién twong da cong tuyén. Do d6, dé dam bao tinh 6n dinh cta
mo hinh, bién s6 ny duogc thay thé bang huyét 4p tAm truong, va két qua hdi quy sau
khi diéu chinh nhu sau:

Bang 3.29. Phan tich hdi quy tuyén tinh da bién cac yéu t6 lién quan dén ndng do Klotho
huyét thanh & bénh nhan loc méu chu ky

. Hing s6 B Hé s6 Béta
Chi s0 . . t p
(Chua chuan hoa) (Chuan héa)
Hang s 238,123 1,478 | 0,143
Thoi gian loc mau —0,655 —-0,224 -2,167 | 0,033
Hemoglobin 26,180 0,292 2,905 0,005
HATTr —2,084 —0,152 -1.508 | 0,135

Nhéan xét:
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Véi hé s twong quan chung R = 0,413 va R2 = 0,170, ba yéu td thoi gian loc
mau, Hemoglobin va huyét ap tdm trwong giai thich duoc 17,0% sy thay doi cia nong
d6 Klotho. Trong phén tich hdi quy tuyén tinh don bién, c6 3 yéu t6 dugc xac dinh 1a
c¢6 anh huoéng c6 ¥ nghia thdng ké dén ndng d6 Klotho (p < 0,05). Tuy nhién, trong
mo hinh hodi quy da bién, chi con lai ba yéu t6 Hemoglobin, thoi gian loc mau va
huyét ap tdm truong khong bi da cong tuyén va cing gdp phan vao méi lién quan voi
Klotho (p[ANOVA] < 0,001).

Phuong trinh hoi quy biéu dién mdi lién quan niy nhu sau:

Nong do Klotho (pg/mL) = 0,655 x Thoi gian loc mau (thang) + 26,180 x
Hemoglobin (g/dL) — 2,084 x HATTr (mmHg) + 238,123.

Két qua & bang 3.29 cho thdy Hemoglobin c6 hé s6 Beta = 0,292 13 16n nhét
trong ba yéu td tac dong dén Klotho. Ngoai ra, ¢ bang 3.28, Hemoglobin ciing ¢o
tuong quan cao nhat (R = 0,339) va giai thich duoc 11,5%, trong khi thoi gian loc
mau giai thich 6,2% su thay doi gia tri Klotho, con huyét 4p tAm truong dong gbp rat
it va c6 xu hudéng lam gidm mirc do giai thich cia mé hinh khoang 0,7%. Do do,
Hemoglobin (p = 0,005) va thdi gian loc mau (p = 0,033) 1 hai yéu t6 ¢6 ¥ nghia

thdng ké thuc su anh huong dén sy thay doi cuia Klotho.
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Chuwong 4
BAN LUAN

Qua nghién ctru ndng do Klotho huyét thanh va mdi lién quan véi mét sb rdi
loan khoang xuong trén 300 doi tuong nghién ctru, ching t61 c6 maot s6 ban luén sau:
4.1. PAC PIEM CUA POI TUQONG NGHIEN CUU
4.1.1. Pic diém chung caa dbi twong nghién ciru

Pic diém vé tudi ciia cac nhém nghién ciru

Trong nghién ctru ciia chung t6i, tudi trung binh ctia nhom ching 1a 60,02 +
9,52; nhém bénh than man la 64,17 £ 15,26 va nhém LMCK 1a 62,20 + 14,91; khong
¢6 sy khac biét c6 ¥ nghia thong ké vé tudi gitta 3 nhém nghién ciru (p>0,05).

So sanh voi nghién ciru trong nude, tudi trung binh ctia ching t6i cao hon.
Nghién ciru cia Nguyén Hiru Vil Quang vé nong d6 FGF23 va mdi lién quan vdi cac
r0i loan khoang xwong trén 213 ddi twong, gdm 64 ngudi khoe manh (nhém ching),
88 bénh nhan BTM giai doan 3 dén giai doan 5 chua loc mau, va 61 bénh nhan BTM
LMCK cho théy tudi trung binh ¢ nhom chung 1a 50,33 + 16,58, nhém chua loc méau
13 54,8 + 14,62 va nhom LMCK 13 49,23 + 14,31, khong c6 su khac biét y nghia thong
ké giita cac nhom (p>0,05) [7]. Nghién ctru ctia Nguyén Hoang Thanh Van vé nong
d6 beta-crosslaps va hormon tuyén cin giap & bénh nhan bénh than man giai doan
cudi trén 186 bénh nhan, gom 59 nguoi nhom ching, 61 bénh nhan BTM giai doan 5
diéu tri bao ton va 66 bénh nhan BTM LMCK ghi nhén tudi trung binh nhém chimg
12 47,03 + 19,55, nhém diéu tri bao ton la 54,74 + 18,60 va nhém LMCK 1a 48,94 +
14,45 [10]. Trong khi d6, mot sé nghién ctru qudc té lai ¢ tudi trung binh cao hon
hodc twong duong voi ching toi. Tac gia Sarah Seiler nghién ctru nong do6 Klotho
huyét thanh trén 321 bénh nhan BTM giai doan 2 dén giai doan 4 cho thdy tudi trung
binh ctia bénh nhan 1a 65,5 + 12,1 [128]. Nghién ctru ctia Ling Yu vé mdi quan hé
gitra Klotho va xo vira dong mach trén 330 bénh nhan LMCK ghi nhan tudi trung
binh ctia bénh nhan 1a 63,43 + 12,76 tudi [151].

Tudi trung binh trong nghién ctru clia chiing t6i cao hon so véi cac tac gia trong
nude, c6 thé do bénh vién nghién ctru 13 co sd 130 khoa voi nhiéu bénh nhén 16n tudi,
cung v&i viéc cham soc strc khoe tdt hon, chin doan sém va chét luong loc mau dugc

cai thién, giup kéo dai tudi tho. Cac nghién ctru qudc t€ c6 tudi trung binh cao hon co
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thé phan anh khac biét vé dich t& va hé théng y té. Tubi 1a yéu t6 quan trong anh
hudng tién lugng BTM va bién chimg CKD-MBD; nong do Klotho gidam theo tudi
do giam biéu hién gen va ting stress oxy hoa & té bao dng than. Vi vay, tudi trung
binh cao trong nghién ctru cua chiing t6i c6 thé gdp phan giai thich néng do Klotho
thap, dic biét & nhom LMCK.

Diic diém giéi tinh trong nghién ctru

V& phan gidi tinh ctia nhém nghién ciru, & nhom ching c6 ty 16 nam/nit 1a 30/30
(50/50%), nhom bénh than man 1a 93/57 (62/38%), nhdm loc mau chu ky la 46/44
(51,1/48,9%). Khong c6 su khac biét c6 y nghia vé gidi tinh gitta cac nhém nghién ciru.

Két qua nay tuong dong véi nhiéu nghién ctru trong nudc. Nghién ciru cia
Nguyén Hitu Vii Quang ghi nhan ty 1¢ nam gidi chiém da s6 & nhom chimg (59,4%)
va nhém loc mau chu ky (55,7%) nhung khong c6 sy khac biét vé gidi giita 2 nhoém
diéu tri va nhom chimg [7]. Nghién ctru ctia Nguyén Hoang Thanh Van cho théy ty
1¢ nam gidi cao hon nir gii voi tong cong 100 nam va 86 nit, ty 18 nit trong ting
nhém cé sy khac biét, nhém chimg (44,07%), nhom diéu tri bao tdn (39,34%), va
nhoém LMCK (54,55%). Tuy nhién, ti 1¢ nam nit khong c6 su khéac biét trong 02 nhom
bénh [10]. Cac tac gia khac ciing cho két qua tuong ty nhu tac gia Hoang Bui Bao
nghién ctru chirc nang tuyén can giap & BN suy than man giai doan 4 chua dugc loc
mau chu ky ¢6 ty 1& nit/nam = 65/99 [1]. Cac nghién ctru qudc té ciing cho két qua
tuong tu. Nghién ctru ciia Rotondi ¢6 ty 1& nam va nit kha cin bang véi 37 nam va 31
nir trong tong s6 68 bénh nhan [125]. Tac gia Sarah Seiler ghi nhan ty 1& nir gidi thap
hon dang ké, chiém 38,9% téng s6 bénh nhan, va ty 1¢ nay khong khac biét dang ké
gifra cac giai doan bénh than man [128].

Nghién ctru ctia ching t6i ghi nhan ty 16 nam/nit kha twong ddng ¢ nhom ching
va nhom loc mau chu ky, tuy nhién & nhom bénh than man, nam gidi chiém uu thé
(62%), twong tu cac nghién ctru trong va ngoai nude, phu hop véi dich té bénh than
man thuong gip ¢ nam gidi. Phan bd gidi tinh tuong ddi can bang & nhém LMCK va
nhom ching gitip han ché sai s6 do yéu to gidi.

Pic diém chi s6 BMI ciia cac nhém nghién ciru

Vé chi s6 nhan trac ctia nhém nghién ciru, ching t6i ghi nhan BMI trung binh &
nhém bénh thdn man cao hon ¢6 y nghia so véi nhom ching va nhém LMCK. BMI
trung binh ctia nhoém nghién ctru 1an luot 1a nhom chung 22,78 + 1,53; nhém BTM 1a
23,67 + 2,82 va nhém LMCK 14 22,80 + 2,89 kg/m?. Két qua trén, theo chiing t6i, c6
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thé lién quan dén nguyén nhan chinh gy bénh than man 1 dai thio duong, thudng
di kém véi cac rbi loan chuyén hoa nhu ting can, dan dén chi sé BMI cao.

So v61 cac nghién ctru trong nude, BMI trong nghién ctru cua ching toi cao hon.
Nghién ctru ciia Nguyén Hoang Thanh Van cho thdy khong co su khac biét dang ké
vé BMI giita cac nhém véi BMI nhém ching 19,51 £ 1,77; nhém diéu tri bao ton 1a
19,52 +£2.25 vanhém LMCK 1a 18,76 = 2,83 (p > 0,05) [10]. Nghién ctru ctia Nguyén
Thanh Minh ghi nhan su khac biét gitta BMI nhom bénh 1a 21,71 + 3,25 va nhém
chting c6 tri s6 23,46 + 2,53 (p < 0,05), su khac biét nay tac gia cho rang & BN LMCK
c6 tang ure mau man khién BN chéan in kém theo ché do an giam protid nén tinh trang
suy dinh dudng chiém ti 1& cao [5]. Chi s6 BMI vira phan anh tinh trang dinh dudng
vira 13 yéu t6 tién luong séng con & bénh nhan BTM. T cac nghién ctru trén cho thay
BMI c6 xu hudng ting dan theo thoi gian nho sy quan tim nhiéu hon dén dinh dudng
va diéu kién kinh té cai thién. BMI thip & nhém LMCK phu hop véi tinh trang mat
khéi co va suy dinh dudng do chay than kéo dai. Cac nghién ciru ngoai nudc, cac ddi
tugng nghién ciru c6 chi s6 BMI khéd cao. Nghién ctru cta tic gia Silverio Rotondi,
BMI trung binh ctia bénh nhén la 27 £ 4 [125]. Nghién ctru cua tac gia Ivana Pavik
vé nong do ciia Klotho trén BN BTM giai doan 1 dén giai doan 5 cho thdy BMI trung
binh 28 + 6, tity vao giai doan BTM ma chi s6 BMI c6 thé khac nhau [119]. Sy khéc
biét nay c6 thé phan anh thé trang dan sd (chau Au va Bac My c6 ty 1& béo phi cao
hon), nguyén nhan BTM (thuong gap dai thao duong, béo phi), va su khac nhau trong
ché d6 dinh dudng.

Nhin chung, nhém nghién ctru cia chung t6i gdm bénh nhan c6 tudi trung binh
cao, ty 18 nam gi6i hoi cao hon so véi nit gigi va BMI trung binh 6n dinh. Nhitng dic
diém nay phan 4nh dung thyc trang BTM tai Viét Nam va 1a nén tang quan trong dé
phan tich sy thay d6i nong do Klotho trong cic phan tiép theo.

V& tién ciin, nghién ctru ctia chung toi ghi nhan bénh nhan BTM va LMCK c6
nhiéu bénh nén lién quan dén tién trién bénh than man, ndi bat 1a tang huyét ap, dai
thao duong, bénh tim mach va dot quy. Tang huyét ap vira 1a nguyén nhéan chinh, vira
la hau qua cua BTM, voi ty 1€ méc & nhém BTM 13 84% va nhém LMCK 12 97,8%.
Ty 18 ndy cao hon mét s nghién ciru trong nudc, phan anh ganh ning cua ting huyét
ap trén bénh nhan BTM tai Viét Nam. D4i thdo duong - nguyén nhan hang dau gay
BTM - chiém 45,3% & nhom BTM va 37,8% ¢ nhom LMCK, twong dong voi nghién
ctru ciia Seiler (39,4%) [128]. Ty 1& bénh nhan c6 nhdi mau co tim va dot quy 1an luot
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1a 10,7% va 8,7% & nhém BTM, va 20% va 6,7% ¢ nhom LMCK. Nhirng bénh 1y
nén nay c6 thé gop phan 1am ning thém rdi loan chuyén héa khoang va anh huéng
gian tiép dén mirc Klotho.

Vé mirc dd kiém soat huyét ap, chung t6i ghi nhan huyét ap tim thu va tim
truong trung binh lan luot 1a 116,75 + 10,33 va 71,42 + 8,93 mmHg & nhoém ching;
130,03 + 14,62 va 79,40 = 9,54 mmHg 6 nhom BTM; 147,33 = 17,34 va 84,44 + 8,63
mmHg ¢ nhém LMCK (p < 0,05). Ty 18 ting huyét ap khong kiém soat 14 46,7% &
nhém BTM va 82,2% & nhém LMCK, cho thy tinh trang kiém soat huyét 4p chua
t6i wu.

Huyét ap tdm thu trung binh & nhom BTM ciia chiing t6i thap hon so v&i nghién
ctru ctia Nguyén Hiru Vi Quang (145,97 + 25,99 mmHg) va Nguyén Hoang Thanh
Van (150 £ 26,44 mmHg ¢ nhém diéu tri bao t6n). Su khac biét nay c6 thé do nhom
ctia chung t6i bao gdm ca bénh nhan BTM giai doan 1 va 2, khi huyét ap con duoc
kiém soat tot, trong khi cdc nghién ctru trén chu yéu tap trung vao BTM giai doan
tién trién hodc giai doan cudi. O nhém LMCK, huyét 4p tdm thu ctia ching t6i kha
tuong dong voi Nguyén Hitu Vii Quang (140,38 + 7,37 mmHg) va Nguyén Hoang
Thanh Van (143 + 19,85 mmHg) [7], [10]. Cac nghién ctru qudc té nhu Yan Lin va
Ling Yu ciing ghi nhan huyét 4p tAm thu trung binh ctia bénh nhan LMCK dao dong
tir 139,2 + 15,3 mmHg dén 141,22 + 19,02 mmHg [99],[151].

Trong bénh than man, huyét 4p khong kiém soat lam giam nhanh MLCT va ting
nguy co tir vong tim mach. Do d6, diéu tri can wu tién thudc ha 4p (rc ché men
chuyén, trc ché thu thé), loi tiéu va ché do an giam mudi dé giam ganh niang huyét ap
va bao vé than. O nhom LMCK, ting huyét 4p thuong lién quan dén dao dong trong
lugng kho, tich tu dich hodc viém man tinh, doi hoi quan 1y da yéu tb gSm kiém soat
thé tich, diéu chinh liéu loc méau va phdi hop thude.

Poi v6i thoi gian loc mau, chung toi ghi nhan thoi gian loc mau trung binh cua
nhém LMCK 1a 46,26 + 40,31 thang, véi khoang thoi gian tir 3 thang dén 14 nam.
Khoang 64,4% bénh nhan loc mau dudi 60 thang va 35,6% loc mau tir 60 thang (5
nam) tré 1én. Két qua nay trong doéng voi bao céo cua tac gia Nguyén Hoang Thanh
Van véi thoi gian loc mau trung binh 1 47,94 + 34,12 thang nhung thap hon so véi
ghi nhan ctia Nguyén Thanh Minh 1a 71,63 + 47,54 thang [5],[10]. Thoi gian loc mau
kéo dai thuong di kém tinh trang suy dinh dudng, loing xuong va rdi loan khoang

xuong - nhitng yéu td c¢6 thé lién quan dén giam Klotho. Sy khac biét vé thoi gian loc
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mau giita cac nghién ctru c6 thé xuét phat tir tudi khoi phat loc mau, chét lugng chim
soc va diéu tri loc mau & cac trung tam, sy tuan thu diéu tri cua nguoi bénh va tinh
trang dinh dudng ciing nhu bénh kém theo ctia dbi twong nghién ctru.

Déi véi tinh trang thiéu mau, day 13 tinh trang phd bién trong nghién ctru cua
ching toi, vi ndong dd hemoglobin trung binh 12,55 + 2,06 g/dL & nhém BTM va
10,76 + 1,32 g/dL & nhém LMCK, déu thap hon nhém chtng (13,92 + 1,30 g/dL; p
< 0,001). Khoang 22% bénh nhan BTM va 44,4% bénh nhan LMCK bi thiéu mau
mirc d6 vira dén nang. Két qua & nhém LMCK phu hop véi nghién ctru ciia Nguyén
Hoang Thanh Van (hemoglobin trung binh 13 10,83 + 1,53 g/dL) [10], Nguyén Thanh
Minh (hemoglobin trung binh 13 99,9 + 17,7 g/L) [5], ciing nhu cac nghién ctru qudc
té cta Liu va Shimamura [101], [129]. O nhém BTM, ndng d6 hemoglobin trong
nghién ctru ctia chiing toi cao hon so védi cac tac gia trong nudc, cd thé do dan sb
nghién ctru bao gdm ca BTM giai doan 1-2, khi mirc hemoglobin van con trong giGi
han binh thuong. Nguyén nhan chinh gay thiéu mau ¢ bénh nhan BTM 1a giam san
xuét erythropoietin, mot hormon kich thich tiy xwong tao hong cau. Ngoai ra, mat
mau trong qua trinh loc mau (& nhom LMCK), thiéu sit, viém man tinh va suy dinh
dudng ciing gop phan 1am trim trong thém tinh trang thiéu méau. Viéc diéu tri bang
thudc kich thich tao hong cau két hop bd sung st da duge chirg minh gitp cai thién
chét luong cudc sdng va giam bién c¢d tim mach. Thiéu mau kéo dai ciing co thé lién
quan dén giam ndng d6 Klotho thong qua co ché viém va stress oxy hoa.

4.1.2. Pic diém vé chirc ning thin cia doi twong nghién ciru

Vé chire nang than (ure, creatinin, MLCT), ching t61 ghi nhan & nhém BTM,
néng dd ure va creatinin trung binh lan luot 1a 10,97 + 7,09 mmol/L va 201,69 +
158,72 pmol/L, vd1 MLCT trung binh 1a 48,89 + 34,03 mL/ph/1,73 m?. MLCT giam
dén theo tién trién bénh, tir 99,63 + 13,31 mL/ph/1,73 m? & giai doan 1 Xuéng 9,90 +
2,38 mL/ph/1,73 m? ¢ giai doan 5. Viéc phan bd bénh nhan dong déu ¢ 5 giai doan
gitip cho viée so sanh cac dic diém nghién ctru rd rang va c6 ¥ nghia theo mirc do
suy than. So sanh véi cac nghién ciru khac, két qua & nhém BTM ctia ching toi twong
dong véi tac gia Seiler (MLCT trung binh 13 43,8 + 15,6 mL/ph/1,73 m?) [128] va
Rotondi (MLCT trung binh 1a 45 + 21 mL/ph/1,73 m?) [125], trong khi c6 sy khac
biét v6i nghién ciru cia Nguyén Hitu Vil Quang (creatinin trung binh 1a 448,48 +
289,12 pmol/L) chu yéu do nhém bénh nhan trong nghién ciru nay bao gém bénh
nhan mic BTM giai doan 3—5 [7]. O nhém LMCK, ure va creatinin trung binh cta
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ching t61 dat 24,59 + 7,91 mmol/L va 903,46 + 257,72 pmol/L, kha tuong déng vo1
bao cdo cua Ling Yu (creatinin trung binh la 870,94 + 203,81 pmol/L) [151] nhung
thap hon két qua ciia Nguyén Hoang Thanh Van (creatinin trung binh 13 1015,86 +
325,27 umol/L) [10], phan anh murc suy giam chirc ndng than ndng & bénh nhan chay
than lau nam. Nhin chung, ure, creatinin va MLCT la nhiing chi s6 quan trong trong
danh gia tinh trang suy than va dinh huéng diéu tri. Xu hudéng giam MLCT va ting
creatinin khong chi cho thiy murc do tién trién bénh ma con co thé lién quan dén giam
biéu hién Klotho, gop phan 1am ting nguy co rdi loan CKD-MBD.

4.1.3. Pic diém roi loan khoing xwong ciia ddi twong nghién ciru

4.1.3.1. Canxi mau hiéu chinh

Két qua nghién ctru cho thiy nong d6 canxi mau hiéu chinh khéc biét c6 ¥ nghia
gitta ba nhom. Nhém BTM c6 gia tri trung binh 2,36 + 0,13 mmol/L, cao hon nhoém
chtng (2,32 + 0,09 mmol/L; p < 0,05), trong khi nhém LMCK thap nhét véi 2,22 +
0,20 mmol/L (p < 0,001 so v&1 hai nhém con lai). Xu hudng gidm canxi & nhom
LMCK phan anh réi loan khoang chét dic trung cia BTM giai doan cudi va anh
huong cia qué trinh loc mau lau dai. Viéc nhém BTM c6 ndng do canxi cao hon
nhém chiing c6 thé do nhém nghién ctru tap hop bénh nhan thudc giai doan 1-2, chirc
nang than con bao ton, dong thdi dugce bd sung canxi hodc vitamin D sém ciing ché
d6 dinh dudng tét.

So v6i cac nghién ctru khac, két qua cua chung t6i c6 mot s6 khac biét. Nguyén
Hoang Thanh Van ghi nhan canxi hiéu chinh & nhém BTM la 2,07 + 0,36 mmol/L,
thap hon nhom LMCK (2,40 + 0,27 mmol/L; p < 0,001) [10]. Trong khi d6, Nguyén
Thanh Minh béo céo canxi mau & nhém LMCK thip hon nhém chimg (2,09 + 0,44
mmol/L so v&i 2,21 £ 0,34 mmol/L; p < 0,01) [5]. Rotondi bdo cdo canxi trung binh
& BTM kha cao 14 2,35 £ 0,15 mmol/L [125], kha twong ddng véi két qua cta ching
toi, trong khi Liu ghi nhan 2,08 + 0,16 mmol/L, thép hon nhom ching (2,45 £ 0,19
mmol/L; p <0,05) [101]. M6t sb nghién ctru ghi nhan canxi mau cao & nhém LMCK,
c6 thé lién quan dén sir dung dich loc gidu canxi, sir dung thuc gin phosphate hoic
vitamin D hoat tinh trong qua trinh diéu tri r6i loan khoang xuong cho bénh nhan.

Nhin chung, néng dd canxi & bénh nhan BTM va LMCK chiu anh huong tu
nhiéu yéu t6 nhu giam hoat hoéa vitamin D, ting PTH, hay céc bién phap b6 sung diéu
tri. Két qua ciia chtng t6i nhan manh tinh trang giam canxi & LMCK va tdm quan

trong ciia quan Iy CKD-MBD dé giam nguy co bién ching tim mach va xuong.
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4.1.3.2. Phospho mau

Két qua nghién ctru cua chung t6i cho thdy ndng d6 phospho mau c6 sy khac
biét dang ké gitra ba nhom. Nhom LMCK c¢6 gié tri trung binh cao nhét (1,80 + 0,62
mmol/L), cao hon so véi nhom BTM (1,19 + 0,27 mmol/L) va nhoém ching (1,10 +
0,17 mmol/L), phan 4nh tinh trang rdi loan chuyén héa phospho trong giai doan cudi
cua BTM. Tang phosphate mau 1a mot dac trung bénh sinh quan trong trong CKD-
MBD, bat ngudn tir giam bai tiét tai than va rdi loan diéu hoa hap thu tai rudt. O giai
doan dau, PTH va FGF23 ting dé giit ndng d6 phospho binh thudng; tuy nhién, khi
murc loc cau than giam ning, co ché nay suy yéu, dan dén ting phospho méau kéo dai
va cuong can giap thur phat.

So voi cac nghién ctru khac, xu huéng ting phospho méau khi bénh than tién
trién luon dugc ghi nhan. Tac gia Nguyén Hoang Thanh Van bao cdo ndng do
phospho mau & nhom LMCK la 2,49 + 0,82 mmol/L, cao hon nhom diéu tri bao ton
(1,89 = 0,57 mmol/L; p < 0,001) [10], trong khi két qua cua Nguyén Thanh Minh la
2,14 £ 0,65 mmol/L & nhom LMCK, cao hon rd rét so vo1 nhém ching (1,14 + 0,21
mmol/L; p <0,001) [5]. Két qua cac nghién ciru qudc té ciing cho thdy xu huéng ting
phospho tuong tu, nhu nghién ctru cua Liu v&i phospho mau trung binh 1a 1,47 = 0,29
mmol/L & nhém BTM, cao hon so véi nhom chimg 0,96 + 0,43 mmol/L) [101]. Két
qua cta chung toi trong dong véi xu huéng chung nhung tri sd phospho ¢ nhém
BTM thép hon, ¢6 thé do nhiéu bénh nhan & giai doan 1-2 con kha nang bu trur tt,
phospho mau chua ting. O nhém LMCK, gia tri phospho ciing thdp hon mét sb
nghién ctru khéc, ¢ thé lién quan dén thoi gian loc méu ngin hon va quan Iy CKD-
MBD hiéu qua hon.

Nhin chung, phospho mau ting dong nhat theo tién trién bénh 1a diém then chot
trong bénh sinh CKD-MBD. Du da c6 nhiéu bién phap diéu tri va kiém soat, hiéu qua
van con han ché, cho thdy ddy 1a muc tiéu can vu tién quan 1y chit ch& dé ngin ngira
bién chimg xuwrong va tim mach.
4.1.3.3. Nong dé hormon PTH

Két qua cua chung t61 ghi nhan néng do PTH co6 gia tri trung vi khéc biét ro rét
giira ba nhom: nhém BTM c6 trung vi 1a 52,53 pg/mL, thip hon déng ké so v6i nhoém
LMCK (442,55 pg/mL; p < 0,001) nhung cao hon nhém ching (41,20 pg/mL; p <
0,001). Piéu nay phan anh tinh trang ting tiét PTH tht phat 13 rét & bénh than giai

doan cudi.
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So v6i cac nghién ciru trong nude, nhém BTM cua ching t6i ¢6 PTH thép hon,
nhu Nguyén Hiru Vii Quang (121,39 + 119,04 pg/mL) va Nguyén Hoang Thanh Van
(228,05 + 172,55 pg/mL) [7], [10]. Nong &6 PTH thap hon c6 thé do nhiéu bénh nhan
ctia chiing toi ¢ giai doan sém, khi CKD-MBD chua tién trién va chtrc nang tong hop
vitamin D van bao ton. Nguoc lai, nhom LMCK cua ching t61 c6 PTH cao hon nhiéu
so véi Nguyén Hoang Thanh Van (324,64 + 287,23 pg/mL) va Nguyén Thanh Minh
(557,82 + 561,00 pg/mL) [5],[10], c6 thé do su kich thich cudng can giap kéo dai,
d6ng thoi khac biét vé muc do kiém soat phospho—canxi, bd sung vitamin D va st
dung thudc gan phosphate giita cac nghién ciru. Két qua cac nghién ciru quoc té ciing
ghi nhan xu hudng tuong ty. Liu cho thiy PTH ting dan theo giai doan BTM, tir
143,5 pg/mL (GD3) dén 488,6 pg/mL (GDP5) [101]. Pasaoglu bao cdo PTH & nhom
LMCK 14 417,77 + 347,33 pg/mL, cao hon nhom chiing [118].

Tang PTH 13 phan tng bu trir && duy tri can bang khoang chét, nhung kéo dai
s& dan dén bénh xuong chu chuyén cao va voi hoa mach mau. Viéc theo ddi va kiém
soat PTH déng vai tro then chét trong diéu tri CKD-MBD.
4.1.3.4. Nong dé 25-hydroxyvitamin D

Trong nghién ctru cta chiing t6i, ndng d6 25(0OH)D trung binh & nhém BTM la
26,06 + 13,32 ng/mL, thdp hon nhom chang (27,79 + 6,88 ng/mL) nhung su khac
biét khong c6 ¥ nghia thong ké (p > 0,05), trong khi thap hon 1 rét so voi nhom
LMCK (34,84 + 17,31 ng/mL; p <0,001). 25(OH)D la dang duy trit chinh cua vitamin
D va tién chat tong hop calcitriol. Trong BTM, mtrc 25(OH)D thudng giam do hap
thu kém tir ché d6 an, han ché tiép xtc anh sang mat troi va mat protein gin két
vitamin D. O bénh nhan LMCK, tinh trang viém man va thudc gin phosphate hoic
corticosteroids cling gép phan lam thay ddi chuyén hoa vitamin D. Thiéu hut
25(OH)D gay giam tong hop calcitriol, din dén ha canxi va cudng can giap thir phat,
ddng thoi ting nguy co bién ching tim mach.

Két qua ciia chung t6i tuong dong vi Nguyén Thanh Minh, ghi nhan néng do
25(0OH)D ¢ nhém LMCK 1a 34,73 + 8,08 ng/mL, cao hon nhoém ching (26,66 + 10,36
ng/mL; p < 0,001) [5]. Tuy nhién, Nguyén Hiru Vii Quang lai béo cao mirc 25(OH)D
& BTM chua loc mau (22,53 + 11,22 ng/mL) va LMCK (21,61 + 5,87 ng/mL) déu
thip hon nhom chung (35,37 + 5,46 ng/mL) [7]. Cac nghién ctru qudc té ciing cho
két qua khong dong nhat, nhu Rotondi (23,7 + 11,1 ng/mL & BTM) [125]va Pavik
ghi nhan muc 25(OH)D & BTM giai doan 1-5 déu khong du [119].
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Két qua cua ching toi cho thiy néng d6 25(0OH)D & nhém LMCK cao hon nhém
chimg va nhém BTM. Diéu nay c6 thé do giam hoat dong enzyme 1-alpha-hydroxylase
& BTM, lam han ché chuyén hoéa 25(OH)D thanh dang hoat dong va dan dén tich tu
25(OH)D trong tuan hoan; ngoai ra, 25(OH)D gén vdi protein nén kho bj loai bo qua loc
mau. Su khac biét giita cac nghién ciru c6 thé 1ién quan dén thiét ké nghién ctru, dic diém
dan sb, ché do an, murc do tiép xtic v6i anh sang mat troi, giai doan BTM va phuong
phap do ludng, dan dén su khong dong nhat trong két qua [70],[134].

4.1.4. Pic diém mat dd xwong, loing xwong ciia ddi twong nghién ciru

Két qua nghién ctru ciia chiing toi cho thdy MPX trung binh & nhém bénh than
man GP 3-5 cao hon nhém LMCK tai tat ca cac vi tri do. Cu thé, & nhém BTM,
MDX tai CSTL, toan bo XP va CXD lan luot 12 0,948 + 0,193; 0,795 + 0,164; 0,644
+ 0,141 g/cm?, trong khi nhom LMCK lan luot 12 0,864 +0,159; 0,732 +0,176; 0,577
+ 0,148 g/cm? (p < 0,05). Ty 18 lodng xwong & nhom BTM lan luot 14 11,1%, 11,1%
va 22.2% tai CSTL, toan bo XD va CXD; ty 1é thiéu xuong lan luot 27,8%, 35,6%
va 44,4%. Trong 90 BN BTM giai doan 3-5, c6 23,3% loang xuong va 46,7% thiéu
xuong. O nhoém LMCK, ty 18 lodng xwong tai CSTL, TBXD, CXP lan luot 1a 20%,
21,1%, 36,7%, va thiéu xuong la 34,4%, 33,3%, 44,4%; 40% BN LMCK loang xuong
va 44,4% thiéu xuong.

So sanh voi Nguyén Thanh Minh, MPX trong nghién ciru ciia chiing t6i thap
hon, dac biét tai CXD, cung voi ty I¢ loang xuong cao hon, co thé do dan sb nghién
ctru gia hon va thoi gian loc mau dai hon [5]. Tuong tw, nghién ciru cia Nguyén Thi
Dirng va Vo Tam (2015) cling ghi nhan ty 1¢ loang xuong cao (38,7% tai vung Ward
va 29,8% tai CXD) & BN LMCK, gan véi két qua ctiia chung toi [4].

DXA 1a phuong phép chuan dé danh gia MPX va nguy co gy xuong, duoc
KDIGO 2017 khuyén cdo ap dung cho BTM GP 3A—5D khi két qua anh huéng dén
quyét dinh diéu tri [82]. Tuy nhién, MDX khong phan anh chét luong xwong va ¢
thé bi anh huong boi voi hoa hodc xo climg xuong, do d6 can két hop véi 1am sang
va xét nghiém sinh hoa dé c6 danh gia toan dién.

4.2. NONG PO KLOTHO HUYET THANH O BENH NHAN BENH THAN
MAN
4.2.1. Nong d6 Klotho huyét thanh nhém chirng

Két qua nghién ciru ctia chung t6i ghi nhan & nhom chimg véi d6 tudi trung binh

14 60,02 = 9,52 tudi, ndng d6 Klotho huyét thanh trung binh 14 552,89 + 160,49 pg/mL,
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kha trong ddng v6i hai nghién ciru trude d6, duoc sir dung 1am gié tri tham chiéu. Nghién
ctru ctia Yuji Yamazaki va cong sy (2010) ghi nhan nhém ching c¢6 d6 tudi trung binh
61,1 + 18,5 tudi, voi ndng do Klotho trung binh 562 + 146 pg/mL, dao dong tir 239 dén
1266 pg/mL, trong duong véi két qua cua chiing t6i, cho thdy sy nhit quan trong pham
vi tham chiéu khi str dung phuwong phap ELISA [147]. Tuong tu, nghién ciru ctia Andrea
Espuch-Oliver va cong su (2022) da xay dung gia trj tham chiéu cho Klotho huyét thanh
& ngudi trudng thanh khoe manh theo d6 tudi va gidi tinh, ghi nhan & nhém tudi 55-85
(n=91), ndng do trung binh 13 612,1 + 198,2 pg/mL, trong khoang tham chiéu 235,8—
918,6 pg/mL (bach phan vi 5-95) [39]. Két qua ciia chiing t6i ciing nam trong pham vi
nay, khéng dinh d¢ tin cay cua dit li¢u. Tuy nhién, mtc Klotho trung binh trong nghién
ctru cua chiing t6i thap hon nhe so v6i Espuch-Oliver, c6 thé do sy khéac biét vé dic diém
dan s6, nhu yéu t6 di truyén, 16i séng, va méi truong song, sai s6 xét nghiém. Nhin chung,
két qua nhom chimg cua ching toi pht hop dé 1am co sd so sanh v6i cac nhom bénh
nhan méc bénh thin man.
4.2.2. Nong d6 Klotho huyét thanh giira cic nhém nghién ciru

Két qua nghién ciru cua chung toi cho thay néng d6 Klotho huyét thanh giam
c6 y nghia théng ké theo thir tu ttr nhdm ching, nhom bénh than man, nhoém loc méau
chu ky. Nong do Klotho trung binh cao nhat & nhém chiing (552,89 + 160,49 pg/mL),
giam xudng & nhom BTM (407,68 + 156,20 pg/mL) va thap nhit & nhém LMCK
(313,19 + 118,05 pg/mL) (p < 0,05). Két qua nay phu hop véi xu huéng duoc ghi
nhan trong nhiéu nghién ctru quc té.

Nghién ctru cia Shimamura va cong su (2012) dugc thuc hién tai Nhat Ban trén
292 bénh nhan BTM (giai doan 1-5), vdi tudi trung binh 63,8 + 16,0 tudi, nam gidi
chiém 57,2%. Phuong phap do ndng d6 Klotho huyét thanh sir dung k¥ thuat ELISA
v6i bd xét nghiém ciia hang Immuno-Biological Laboratories (IBL). Két qua cho thay
ndng do Klotho giam rd rét tir 1442,1 + 1410,1 pg/mL & BTM giai doan 1 xudng
616,1 £ 256,4 pg/mL & giai doan 2 va tiép tuc giam dan & cac giai doan sau [129].

Mot nghién ctru cua Seiler va cong su (2012) tién hanh tai Puc trén 321 bénh
nhan BTM giai doan 2—4, véi tudi trung binh 65,5 + 12,1 tudi, nit gidi chiém 38,9%.
Tac gia ciing sir dung phuong phap ELISA v&i bo xét nghiém ctia hing IBL dé do
ndng do Klotho huyét twong. Két qua cho thiy ndng do Klotho & nhém BTM c¢6 trung
vi (to phan vi) 1a 538 (450-666) pg/mL [128].
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Tac gia Pavik va cdng su (2013) thuc hién nghién ctru tai Thuy Si trén 87 bénh
nhan BTM (giai doan 1-5) voi do tudi tir 18-84, nam gidi chiém 40-60% tuy giai doan
BTM, va nhom chimng gom 21 ngudi khoe manh. Nong do Klotho duge do bang ky thut
ELISA véi khang thé don dong c6 do nhay cao cta hiang IBL. Két qua cho thiy ndng do
Klotho giam tir nhom chiing (1078,6 + 1810,2 pg/mL) xudng BTM giai doan 1 (964,3 +
398,8 pg/mL) va giam manh hon & giai doan 5 (460,2 +222,8 pg/mL) [119].

Nam 2015, tac gia Rotondi va cOng sy da cong bd nghién ctru duoc thuc hién
tai Y, trén 68 bénh nhan BTM (bao gém 37 nam, 31 ntr) voi tudi trung binh 58 £ 15
tudi, va nhém chirng gém 30 nguoi khée manh. Phuong phap xét nghiém 1a ELISA
v6i bo xét nghiém cta hang IBL. Nong do Klotho huyét thanh trung binh ¢ nhém
BTM 12 519 + 183 pg/mL, thap hon dang ké so voi nhém ching (845 + 330 pg/mL,
p <0,0001) [125].

Mot nghién ctru ctiia Liu va cong su (2017) dugce tién hanh tai Trung Quéc trén
112 bénh nhan BTM giai doan 3 - 5 v6i tudi trung binh 50,1 + 14,0 tudi, ty 1€ nam
gidi 51,6%—60,6% tuy giai doan BTM, va nhom ching gom 30 nguoi khoe manh.
Nong d6 Klotho huyét thanh duoc do bang ELISA vdi bo xét nghiém cia hing Santa
Cruz Biotechnology. Két qua cho thay nong d6 Klotho huyét thanh & nhém BTM (c6
gia tri trung vi 2,44 ng/mL) thap hon déng ké so voi nhom chimg (trung vi 9,81
ng/mL, p <0,001) [101].

Mic du cac nghién citu trén cho thay két qua tuong dong, nhung gia tri tuyét
d6i ctia ndong do Klotho c6 su khac biét, diéu nay c6 thé thé lién quan dén phuong
phap xét nghiém va dic diém dan sb nghién ciru. Viéc chuan héa cac phuong phap
xét nghiém Klotho hoa tan van chua dugc thyuc hién [55],[115]. Néng do Klotho trong
tudn hoan co thé duoc do bing cac phwong phap mién dich khic nhau, bao gdm
ELISA, xét nghiém mién dich huynh quang phan gidi theo thoi gian (TRF: time-
resolved fluorescence immunoassay), va k¥ thuat mién dich két tia — mién dich blot
(IP-IB: immunoprecipitation-immunoblot). Trong khi ELISA dugc st dung rong rai
trong thuc hanh 1am sang nho chi phi thap va thao tac nhanh nhung phuong phap nay
c6 thé cho két qua sai s6 va c6 do chinh xac khong bang phuong phap TRF va IP-IB.
TRF cho thdy méi lién quan gitta Klotho hoa tan va MLCT, trong khi IP-IB biéu hién
tuong quan manh véi MLCT nhung doi hoi nhiéu thoi gian, cong st va chi ap dung
v6i mau da ra dong [115]. Ngoai ra, sy khac biét vé do nhay va do dic hiéu giira cac

bo xét nghiém Klotho hoa tan hién c6 1a nguyén nhan chinh dan dén két qua khong
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ddng nhat giita cac nghién ctru [55],[115]. Phuong phap ELISA ciing khong thé phan
biét duoc ngudn gde Klotho hoa tan tir sy phan cit Klotho mang hay tir qua trinh ghép
RNA thong tin thay thé, lam ting thém sy khong chic chin trong két qua do luong.
Bén canh d6, diéu kién mau va phuong phap luu trit ciing anh hudng 16n dén do chinh
xéc. Klotho khong on dinh trong nudc tiéu da luu trit va dé bi tic dong boi cac chu
ky dong — rd dong, trong khi cac mau mau can duoc xtr 1y can than va bao quan & -
80°C dé dam bao do tin cay [115] [11].

Tuy nhién, trong mot s6 nghién ctru du sir dung cung phuong phép xét nghiém
ELISA va bo xét nghiém do cung hing san xuat, nhung két qua nong do Klotho vin
c6 sy khac biét. Piéu nay cho thiy ngoai phuwong phap xét nghiém va bo xét nghiém
thi sy khac biét két qua c6 thé xuét phat tir quan thé nghién ctru khac nhau vé tudi tac,
gidi tinh, va cac yéu to dong miéc....Nong do Klotho hoa tan duoc diéu hoa béi nhiéu
yéu td bénh 1y nhu viém, stress oxy hoa, doc td uré, hé renin-angiotensin (RAS), va
cac thude nhu thude gin két phosphate hodc vitamin D hoat tinh [77],[145].

Nhin chung, két qua nghién ctru cua ching t6i cung cac nghién ciru qudc té
khang dinh ring nong d6 Klotho giam rd rét & bénh nhan BTM. Tuy nhién, su khéac
biét trong phuong phap xét nghiém va cac yéu td tac dong tir bénh 1y va diéu trj khién
viéc so sanh két qua gitta cac nghién ciru trd nén kho khin. Viéc chuan hoa cac
phuong phap xét nghiém, xir Iy mau, va diéu kién luu trir va thoi diém phan tich 1a
can thiét dé nang cao tinh nhat quan va do tin cdy ctia cac nghién ctru trong tuwong lai.

Déi v6i nhom LMCK, két qua ciia chung toi ghi nhan nong d6 Klotho trung binh
¢ nhom LMCK 14 313,19 + 118,05 pg/mL. Két qua nay cho thdy nong do Klotho huyét
thanh giam 6 rét & bénh nhan LMCK so véi nhém chimg, diéu nay phu hop véi cac
nghién ctru trudc day. Sy suy giam Klotho khéng chi 1a dic diém chung & bénh nhan
LMCK ma con c6 mdi lién quan vdi cac bién chimg 14m sang nhu xo vita dong mach,
bénh mach mau nio, rdi loan chuyén hoa khoang chat va voi hoa mach mau.

Mot nghién ctru ctia Yokoyama va cong su (2012) da do nong do Klotho huyét
thanh ¢ 53 bénh nhan LMCK va 20 nguoi khée manh dé danh gia vai tro cua Klotho
hoa tan trong chuyén hoéa khoang chat. Két qua cho thdy ndng d6 Klotho huyét thanh
¢ bénh nhan LMCK c¢6 gi4 tri trung vi (t&r phan vi) 1a 430 pg/mL (386540 pg/mL),
thip hon c6 ¥ nghia so véi nhém chimg 13 740 pg/mL (550-913 pg/mL, p < 0.01),

két qua nay cao hon so v&i nghién ciru ctia chiing toi [149].



112

Tuong dong voi két qua cua ching t6i, nghién ctru cia Ling Yu va cong su
(2018) duogc thyc hién tai Trung Quéc trén 330 bénh nhan LMCK, tudi trung binh
63,43 + 12,76 tudi, nam gidi chiém 54,2%. Nong d6 Klotho huyét thanh dugc do
bang ky thuat ELISA, st dung bo xét nghiém tir hang IBL san xuit. Két qua nghién
ctru cho thay nong d6 Klotho huyét thanh trung binh & BN LMCK 1a 379,93 + 143,66
pg/mL. Dong thoi, tac gia con ghi nhan bénh nhan c6 xo vira dong mach c6 ndng do
Klotho thap hon c¢6 ¥ nghia so v6i nhom khong bi xo vita dong mach (360,59 + 137,83
pg/mL so v&i 405,86 + 147,67 pg/mL, p = 0,004). Két qua nay goi y ndng d6 Klotho
thép c6 thé lién quan dén su hién dién va muc do nghiém trong cua xo vira dong mach
¢ bénh nhan loc mau chu ky [151].

Tac gia Wei va cong su (2019) da thuc hi¢n nghién ctru tai Trung Quéc, trén 88
bénh nhan LMCK, tu6i trung binh 14 57 + 14 tu6i, nam giéi chiém 63,64%. Nong do
Klotho huyét thanh duoc do bang ky thuat ELISA, sir dung khang thé tir hing Xinfan
Bio Technology Company, Trung Quéc. Két qua cho thidy nong d6 Klotho trung binh
¢ nhom LMCK 13 119,10 + 47,29 pg/mL, kha thip so v&i két qua cta chung toi. Két
qua nghién ctru cling ghi nhan bénh nhan mic bénh mach mau nio c¢6 néng d6 Klotho
thap hon dang ké so voi nhitng bénh nhan khong méc bénh nay (91,65 + 28,19 pg/mL
so v6i 131,90 £ 49,09 pg/mL, p = 0,0001). Két qua nay nhidn manh mdi lién quan
giita nong d6 Klotho thap va nguy co mac cac bénh mach méu, dic biét 1a bénh mach
mau ndo, & bénh nhan loc mau chu ky [142].

Mot nghién ctru khac ctia tic gia Pasaoglu va cong su (2021) tién hanh tai Thd Nhi
Ky, trén 60 bénh nhan LMCK, tudi trung binh ctia nam 14 48,22 + 10,71 tudi va nir 1a
42,00 + 11,02 tudi va 34 ngudi khoe manh 1am nhém ching. Nong d6 Klotho huyét
thanh duoc do béng ky thuat ELISA, str dung bd xét nghiém tir hang SunRed Biological
Technology, Trung Qudc. Két qua nghién ctru cho thiy ndng do Klotho huyét thanh
trung binh & nhém LMCK 13 1,94 + 1,11 mg/L, thip hon c6 ¥ nghia so véi nhém ching
(4,32 + 3,18 mg/L, p < 0,001). Két qua phan tich cho thay su suy giam nong do Klotho
c6 lién quan dén rdi loan chuyén hoa khoang chat, tir d6 goi y vai trd cta Klotho nhu
mot ddu 4n sinh hoc tiém ning dé danh gia cac bat thuong nay [118].

Nghién ctru cua Yan Lin va cong su (2022) duoc thuc hién tai Trung Quéc, trén
140 bénh nhan LMCK, tudi trung binh 13 52,15 + 8,8 tudi, nam gidi chiém 53% va
140 nguoi khée manh lam nhom ching, tudi trung binh 51,13 + 7,4 tudi, nam gidi
chiém 35,7%. Nong d6 Klotho huyét thanh duoc do bang ky thuat ELISA, sir dung
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bd xét nghiém ctia R&D Systems san xuit. Két qua cho thiy nong do Klotho huyét
thanh & nhém LMCK thap hon déng ké so véi nhém ching. Nong do Klotho giam
dan theo murc do nghiém trong cua tinh trang v61 héa mach méau. Cu thé, nhitng bénh
nhan khong c6 voi hoa mach mau c¢6 nong d6 Klotho cao hon so véi nhitng bénh nhin
c6 vo1 hoa mach mau nhe, trung binh, hodc nang, nhan manh vai tro cua Klotho trong
viéc gay ra voi hoa mach méau ¢ b¢nh nhan LMCK [99].

Mot nghién ctru cta tac gia Nguyén Van Chi va cong su (2024), trén 44 bénh
nhan LMCK véi tudi trung binh 38,7 + 11,85 tudi, thoi gian loc mau trung binh 12
thang va 40 nguoi khoe manh lam nhom ching, véi tudi trung binh 38,93 + 9,75 tudi.
Nong d6 Klotho huyét thanh duoc do bang k¥ thuat ELISA. Két qua ghi nhan nong
d6 Klotho huyét twong trung binh nhém bénh 1 1,06 + 0,28 ng/mL thdp hon nhém
chtng 1a: 1,08 + 0,3 ng/mL, tuy nhién sy khac biét khong cé y nghia thong ké (p >
0,05). Nong d6 Klotho huyét twong thap lién quan dén THA, taing CRP, day 16p
ndi trung mac PM canh va tang cac bién c¢d tim mac (p<0,05) [3].

Nhin chung, cac nghién ctru cho thdy ndng d6 Klotho huyét thanh & bénh nhan
LMCK giam dang ké so voi nhoém ching, va su suy giam nay c¢6 mdi lién quan chat
ché& vdi cac bién chimg. Nong d6 Klotho thap khong chi 1a mot dic diém sinh hoc cua
bénh nhan LMCK ma con ¢6 thé 12 mot dau 4n sinh hoc tiém nang dé danh gia muc
d6 nghiém trong ctia cac bién ching nay. Tuy nhién, ndng do Klotho & bénh nhén loc
mau chu ky chiu anh hudng ctia nhiéu yéu t6. Trudce hét, hién nay van chua co sy
chuan hoa trong phuong phap dinh lwong Klotho; cac bo kit va k¥ thut khac nhau
c¢6 thé do ludng nhimng dang Klotho khong hoan toan twong dong, dan dén sy khac
biét vé két qua gitra cac nghién ctru. Bén canh do, thoi diém léy mau & bénh nhan loc
mau, tinh trang chirc niang than ton du, dic diém quan thé nghién ctru cling nhu cac
can thiép diéu tri kém theo déu co thé anh huong déng ké dén nong d6 Klotho huyét
thanh. Do d6, khi so sanh va dién giai két qua giira cac nghién ctru cAn xem xét than
trong cac yéu t nay; dong thoi, viéc chuan héa phuong phap do luong va danh gia
day du tac dong cia cac yéu t6 lién quan 1a can thiét dé hiéu rd hon vai tro ciia Klotho
¢ bénh nhan loc mau chu ky.

4.2.3. Nong d6 Klotho huyét thanh theo giai doan bénh thin man

Trong nhém BTM, nong do Klotho huyét thanh giam dan qua cic giai doan.
Nong do Klotho huyét thanh trung binh & BTM giai doan 1 va 2 ¢6 gia tri twong tng
la 497,95 + 151,32 va 490,46 £+ 183,16 pg/mL, gidm nhe so v&i nhém ching (gié tri
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trung vi 1a 518,2 pg/mL) nhung khong c6 ¥ nghia thong ké (p > 0,05). Tuy nhién, sy
giam ndng d6 bat dau trd nén co y nghia thong ké tir BTM giai doan 3, voi nong do
Klotho trung binh giam xudng 395,17 + 116,12 pg/mL (p < 0,05 so véi nhém ching
va nhém BTM giai doan 1, 2). Tir BTM giai doan 4 dén giai doan 5, nong d6 Klotho
trung binh tiép tuc giam dan c6 gia tri 1an lugt 1a 335,44 + 98,23 va 329,38 + 128,97
pg/mL, thip hon dang ké so véi nhom ching va BTM giai doan 1 va 2, 3 (p < 0,001).
Diéu nay cho thiy su suy giam ndng do Klotho huyét thanh ty 18 thuan v6i mirc do
tién trién cta bénh ¢ d6i tuong BTM GD 3-5.

Viéc so sanh néng do Klotho gitra cac giai doan bénh than man dong vai tro
quan trong trong nghién ciru va thuc hanh 14m sang. Sy thay d6i ndng d6 Klotho qua
cac giai doan BTM khéng chi 1am sang té mdi lién quan gitra Klotho va muc d6 ton
thuong than ma con khang dinh vai trd ctia Klotho trong co ché bénh sinh. Diéu nay
goi ¥ tiém nang st dung Klotho nhur mot dau an sinh hoc dé phat hién sém, theo ddi
tién trién va tién lugng BTM. Hiéu 13 su suy giam Klotho qua céc giai doan ciing ¢6
thé dinh hudng cac chién luogc diéu trj ca thé héa, nhu bd sung Klotho hoac can thi¢p
vao cac con dudng lién quan nham 1am cham tién trién bénh.

Téc gia Shimamura tién hanh so sanh nong d6 Klotho huyét thanh giita cac giai
doan BTM cho thdy ndng do Klotho huyét thanh giam dang ké & giai doan 2 cua
BTM so voi giai doan 1 (616,1 + 256,4 pg/mL so v&i 1442,1 + 1410,1 pg/mL, p <
0,0001) va tiép tuc giam & cac giai doan tién trién hon ctia BTM. Tir két qua trén, tac
gia dé xuit, Klotho 12 mot diu an sinh hoc méi dé chan doan BTM, dic biét 1a giai
doan sém [129].

Nghién ctru ciia Rotondi cho thay néng do Klotho giam dan theo tién trién bénh
than man, giam ndéng d6 Klotho c6 thé phat hién tir giai doan 2 va giam dang ké tir
giai doan 3 ciia BTM. Nong d6 Klotho huyét thanh & cac giai doan BTM cua tac gia
1an luot 1a giai doan 2: 611 + 191 pg/mL (p < 0,01 so véi nhom chimg); giai doan 3:
529 £ 160 pg/mL (p < 0,001 so v&i nhom chung); giai doan 4: 393 + 142 pg/mL (p <
0,001 so v6i nhom ching). Dit liéu ciia tac gia chi ra tac dong xau ctia bénh than man
1én ndng d6 Klotho huyét thanh bat dau rat sém. Tac gia dé xuét rang Klotho huyét
thanh 1a mot dau hiéu sém cta ri loan chuyén hoa khoang xuong do bénh than man
(CKD-MBD) [125].

Nghién ctru cua tic gid Peng va cong sy dugc thyc hién trén 154 bénh nhan

bénh than man giai doan 2 dén 5 chua loc méau. Két qua cho théiy n6ng do Klotho
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huyét thanh c¢6 xu huéng giam dan theo tién trién ctia bénh, voi sy khac biét co v
nghia thdng ké (p < 0,001), giam rd rét tir giai doan 3. Cu thé, gia tri trung binh cia
Klotho ¢ cac giaidoan 2,3,4va5 lan luot 14 653,08 352,21 ng/mL; 499,40 + 210,28
ng/mL; 393,18 + 163,12 ng/mL va 398,81 + 176,17 ng/mL. Két qua nay cho thiy su
suy giam nong d6 Klotho ¢ lién quan chit ché voi mirc d6 giam chirc ning than &
bénh nhan BTM [122].

Khi so sanh ndng do Klotho giita cac giai doan BTM, két qua cua Pavik cho thiy
n@)ng do Klotho giam dan theo murc do tién trién bénh than man. Cu thé, néng do Klotho
trung binh & BTM giai doan 1, giai doan 2, giai doan 3, giai doan 4, giai doan 5 c6 gia
tri 1an lugt 12 964,3 + 398.8; 820,2 + 283,4; 638,1 + 128,7; 539,7 + 165,1; 460,2 + 2228
ph/mL, so v&1 nhom ching c6 gia tri 1078,6 = 1810,2 pg/mL [119]. Sy gidm sut nay
nhén manh méi lién hé chit ché gitra mirc Klotho va mirc d§ nang cia BTM, go1 y Klotho
nhu mot dau 4n sinh hoc trong vi¢c chan doan sém BTM.

Két qua cua tac gia Liu ciing cho thdy nong do Klotho giam dan khi bénh than
tién trién: gia tri trung vi tir 3,62 ng/mL & giai doan 3, xudng 2,35 ng/mL & giai doan
4, va thip nhit & giai doan 5 (1,01 ng/mL, p < 0,001) [101].

Nguoc lai v6i cac nghién ctru trén, tac gia Seiler ghi nhan nong d6 Klotho huyét
tuong & cac giai doan BTM c6 trung vi (t phan vi) 1an luot 13 giai doan 2 (n = 51):
554 (472-757); giai doan 3a (n = 106): 550 (462—665); giai doan 3b (n = 93): 536
(443-661); giai doan 4 (n = 71): 530 (429-678) pg/mL. Tac gia tién hanh so sanh
ndng d6 Klotho giita cac giai doan BTM (giai doan 2-4), két qua cho thdy khong co
su khéac biét c6 y nghia nong do Klotho gitta cac giai doan BTM (p = 0,098). Diéu
nay cho thdy ndng d6 Klotho khong giam theo tién trién cia BTM [128].

Mic du phan 16n cac nghién ctru trén cho thay két qua trong dong 1a xu huéng
giam noéng do Klotho & bénh nhan BTM, nhung gia tri tuyét dbi cia ndng do Klotho
c6 su khac biét, ngoai yéu t6 lién quan dén phuong phap xét nghiém va dic diém dan
s6 nghién ctru nhu d trinh bay & trén thi c6 nhiéu yéu to anh huong dén nong do
Klotho can dugc nghién ciru thém. Co ché san xuét va loai bo Klotho khi than giam
chtrc ning van chwa rd rang, gop phan 1y giai cac két qua khong ddng nhit giira cac
mo hinh bénh than man, trudc chay than so véi khi chay than, hodc gitra chirc nang
than con lai va lwong nudc tiéu [152]. Ong than dong vai tro quan trong trong chuyén
hoa Klotho, Klotho hoa tan duoc van chuyén xuyeén té bao va xudt hién trong nudc

tiéu, cho thay su lién quan chit ché gifra t6n thwong 6ng than va mic Klotho trong
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huyét thanh [61]. Diéu nay goi ¥ Klotho c6 thé khong phan anh MLCT ma 1a méot dau
an sinh hoc tiém nang cho ton thuong 6ng than. Ngoai ra, cac co quan ngoai than
cling san xuat Klotho hoa tan, c6 thé dong vai trd bu trir trong BTM [77], nhung sy
dong gop ndy 1am giam mdi lién quan gitta Klotho hoa tan va chirc ning than. Cubi
cung, chat luong va thiét ké nghién ctru, v6i nhiéu khac biét vé nguyén nhan BTM,
kich thuéc mau, va tiéu chi, khién viéc két hop két qua dé dwa ra két luan téng quat
tréd nén khoé khan [152].

Tém lai, vin con nhiéu tranh luan vé sy thay doi néng do Klotho huyét thanh
qua céc giai doan bénh than man. Thi nhét, cau hoi liéu néng do Klotho huyét thanh
c6 giam dan theo tién trién cia BTM hay khong van chua duoc théng nhat. Hau hét
cac nghién clru, nhu cua Shimamura, Rotondi, Pavik, va Liu, ghi nhan su suy giam
nay, nhung mot s6 cong bd khac, chang han nhu cua Seiler, khong ung ho két luan
d6. Thir hai, viéc xac dinh néng do Klotho huyét thanh bat dau gidm tur giai doan nao
ciia BTM dé danh gia tiém nang ctia Klotho nhu mét ddu an chan doan sém van can
duoc 1am 5. Mot s tac gid, nhu Shimamura, Rotondi, va Pavik, nhan théy Klotho
giam tir giai doan 2, trong khi nghién ctru ctia chung toi ghi nhan sy giam nay bat dau
tir giai doan 3, mot s6 nghién ctiru khac khong ghi nhan giam Klotho theo tién trién
bénh than man. Do d6, can thém cac nghién ciru c6 chat luong va thiét ké chit ché dé
khang dinh liéu Klotho c¢6 thé 13 ddu an sinh hoc chan dodn sém BTM hay khong.
Tuy nhién, nghién ctru ctia chiing toi, ciing véi cac két qua tir cac nghién ctru qudc té,
déu khing dinh ring néng d6 Klotho giam rd rét & bénh nhan BTM va giam manh
hon khi bénh tién trién. Piéu ndy mo ra hudng nghién ciru tiém ning trong viéc st
dung Klotho dé danh gia mirc d6 tién trién BTM, dong thoi xem xét kha nang bo sung
Klotho nhu mét liéu phap diéu tri gitp 1am cham tién trién ciia bénh.

4.2.4. Nong d6 Klotho huyét thanh theo thoi gian loc mau (< 60 thang va > 60 thang)

Mdc thoi gian loc mau chu ky 60 thang dugc lua chon nhiam phan 4nh giai doan
diéu tri kéo dai, khi cac réi loan chuyén héa khoang — xwong va thay d6i nong do
Klotho ¢6 xu hudng biéu hién rd hon. Déng thoi, viée lua chon moc nay cling dua
trén phan b thuc té cia miu nghién ctru nham dam bao du ¢ mau cho ting nhom
so sanh. Nghién ctru ctia chung toi cho thdy néng do Klotho huyét thanh c6 su khac
biét co y nghia gitra hai nhom bénh nhan LMCK duya trén thoi gian loc mau. Cu thé,

nhém bénh nhan loc mau dudi 60 thang (5 nim) c6 nong d6 Klotho trung binh 14



117

337,95 £ 117,09 pg/mL, cao hon so v&i nhém loc mau tir 60 thang (5 ndm) tré 1€n
(258,36 + 102,17 pg/mL, p < 0,05).

Trong khi d6, nghién ctru ctia tic gia Memmos dénh gia ndng do Klotho va anh
huong ctia né dén bién ching tir vong va tim mach ¢ bénh nhan LMCK. Bénh nhan
dugc phan thanh hai nhom dya trén ndng d6 Klotho: thap (< 745 pg/mL) va cao (>
745 pg/mL). Thoi gian loc mau trung binh & nhom Klotho thap 1a 63,7 + 52,5 thang,
trong khi & nhom Klotho cao 1a 70,5 &+ 57,3 thang. Tuy nhién, su khac bi¢t nay khong
c6 ¥ nghia thong ké (p = 0,583), cho thiy trong nghién ctru ndy, thoi gian loc mau
khong phai 14 yéu t6 lién quan rd rét dén nong do Klotho [105].

Su khac biét trong két qua giita nghién ciru cua chiing toi va tac gia Memmos
c6 thé xuét phat tir su khac biét vé ddi trong nghién ciru. Cac nghién ciru khac nhau
thudng duoc thuce hién trén quan thé bénh nhan véi dac diém 1am sang, diéu kién dinh
dudng, va muc d6 kiém soat bénh 1y nén khac nhau, din dén cac két qua khong dong
nhét. Ngoai ra, n@)ng do Klotho ¢ bénh nhan LMCK chiu anh hudng cua nhiéu yéu tb
khac nhu kha nang loai bé klotho ra khoi tuan hoan cua than, sy tiéu thu oxy cua than
[61],[123] va su bién d6i ndng d6 Klotho theo thoi gian, diéu ndy cho thdy chi mot
lan do ndng dd Klotho c6 thé khong du phan anh chinh xac mirc Klotho thuyc té.

Tuy vay, két qua nghién ciru ctia chung t6i nhan manh thoi gian loc mau dai hon
c6 thé lién quan dén giam ndng do Klotho huyét thanh. Piéu nay khang dinh tam
quan trong cua viéc danh gia thuong xuyén bénh nhan LMCK va 4p dung céc bi¢n
phap can thiép kip thoi nham giam thiéu bién ching do loc mau lau dai. Pong thoi,
nghién ctru ctia chiing t6i ciing mé ra hudng nghién ctru sdu hon vé cac yéu t anh
huong dén nong d6 Klotho, trong do6 ¢6 vai tro ciia thoi gian loc mau.

4.3. MOI LIEN QUAN GIUA NONG PO KLOTHO HUYET THANH VOI
MUC LQC CAU THAN, MOT SO YEU TO KHOANG XUONG, MAT PQ
XUONG

4.3.1. M6i lién quan giira ndng dd Klotho huyét thanh véi mirc loc cAu thin &
nhom bénh thin man chwa loc mau

Nhu ching t6i dé trinh bay ¢ trén, ndng d6 Klotho huyét thanh & bénh nhan
BTM giam dan theo ting giai doan tién trién ciia bénh. O giai doan 1-2, Klotho chi
giam nhe so véi nhom chimg va chua cé y nghia thong ké (p > 0,05). Tuy nhién, su
suy giam tré nén 10 rét va c6 y nghia tu giai doan 3 (p < 0,05 so vo1 nhém ching va

giai doan 1-2), va tiép tuc giam sau & giai doan 4-5 (p < 0,001). Phan tich twong quan
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cho thiy Klotho va MLCT c¢6 méi trong quan thuan mirc d6 vira (r= 0,45; p <0,001),
chtng t6 khi MLCT giam, ndng d6 Klotho huyét thanh ciing giam.

Két qua ndy phu hop véi nhiéu nghién ctru truée ddy. Liu va cong su (2017)
trén 112 bénh nhan BTM giai doan 3—5 ghi nhan mbi tuong quan thuan mirc do chat
gitra Klotho va MLCT (r = 0,593; p < 0,001) [101]. Pavik va cong su (2013) nghién
ctru 87 bénh nhan BTM giai doan 1-5 ciing cho thiy Klotho giam trung binh 4,8
pg/mL khi MLCT gidm 1 mL/phuat/1,73 m? (r> = 0,41; p <0,0001) [119]. Shimamura
va cong su (2012) nghién ctru trén 292 bénh nhan BTM giai doan 1-5 ciing bdo cdo
moi lién hé twong tu (r = 0,441; p < 0,0001) [129].

Tuy nhién, khong phai tat ca nghién ciru déu ghi nhan mdi lién quan nay. Seiler
va cong su (2014) khao sat 312 b¢nh nhan BTM giai doan 2—4 két luan Klotho khong
lién quan dang ké dén MLCT [128]. Phan tich gop cia Wang va cong su (2018) trén
9 nghién ctru v4i 1.457 bénh nhan BTM cho thdy hé sd twong quan tong hop giita
Klotho va MLCT 12 0,35 (KTC 95%: 0,23-0,46; p < 0,05) va méi lién quan nay 6n
dinh, khong bi anh hudéng boi tudi tac, khu vuc nghién ctru hay mirc MLCT [139].

Su giam Klotho khi MLCT giam phén 4nh ton thuong c4u tric va chirc ning 6ng
than - noi Klotho mang va Klotho hoa tan dugc san xuét. Toén thuong 6ng than, xo hoa
mo k& va viém man tinh 1am giam biéu hién gen Klotho [85]. Ngoai ra, cac doc to uré
mau nhu indoxyl sulfate va p-cresyl sulfate c6 thé gy ting methyl héa ving CpG trong
gen Klotho, trc ché phién ma, tir d6 1am suy giam thém ndng d6 Klotho huyét thanh
[150]. Piéu nay gdp phan 1am trdm trong hon cac rdi loan CKD-MBD.

Bén canh mbi twong quan tuyén tinh, phan tich dudng cong ROC trong nghién ctru
ctia chiing t6i cho thdy ndng d6 Klotho huyét thanh c6 kha ning phan biét rd cac giai
doan suy giam chirc nang than. Khi so sanh nhom chirng véi nhém bénh BTM giai doan
1-2, dién tich dudi duong cong (AUC) dat 0,604 (KTC 95%: 0,502-0,706; p < 0,05),
cho thiy su khac biét vé& Klotho giita nguoi khoe manh va bénh nhan BTM giai doan
som con han ché, mic du do nhay dat 81% va do dic hiéu 40% tai diém cét 424,2 pg/mL
(Youden = 0,217). Nguoc lai, khi so sanh nhém BTM < giai doan 2 vi nhom BTM giai
doan 3-5, AUC tang 1én 0,806 (KTC 95%: 0,747-0,864; p < 0,01), v&i diém cat 390,83
pg/mL, cho d nhay 80,8%, d6 dic hi¢u 66,7% (Youden = 0,475). Bang cha y, & nhém
BTM bao gdm bénh nhén loc mau chu ky (BTM GP 3-5D), AUC tiép tuc ting 1én 0,832
(KTC 95%: 0,787-0,878; p <0,01), v6i diém cét 397,1 pg/mL, dat d6 nhay 80,0% va do
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dac hiéu 70,0% (Youden = 0,500) (Bang 3.26). Nhitng két qua ndy cho thay, mic du hé
sd twong quan gitta Klotho va murc loc cau than chi & muc trung binh, nhung Klotho van
c6 gia tri 1am sang dang ké trong nhan dién suy giam chirc ning thin cd y nghia. Hién
twong ndy phan anh ring mdi quan hé giita Klotho va MLCT khong hoan toan tuyén
tinh, ma co6 thé biéu hién theo “ngudng sinh hoc”, trong d6 Klotho chi giam rd rét khi
MLCT gidm dudi khoang 60 mL/phut/1,73 m?

Két qua nay ciing ¢ tiém ning ciia Klotho nhu mét dau 4n sinh hoc sang loc va
theo ddi tién trién bénh than man, ddc biét tir giai doan BTM 3 trd di. Viée theo ddi
Klotho két hop véi cac chi s6 truyén thong (creatinin, cystatin C) c6 thé gitip nhan dién
sém xu huéng suy giam chirc ning than, tir d6 hd tro quan 1y va can thiép sém.

Uu diém cua nghién ctru chiing t6i 1a khao sat day da bénh nhan BTM tir giai
doan 1-5, c6 nhom chuing khdée manh va phan tich xu huéng bién d6i Klotho theo
MLCT mdt cach hé thong. Tuy nhién, nghién ctru chua phén tich vai tro diéu hoa ciia
FGF23 hoic cac yéu to viém, von c6 thé anh huong dong thoi dén MLCT va Klotho.

Tom lai, két qua nghién ciru ciia chiing toi cung c¢d bang ching vé méi tuong
quan thuan giira Klotho va MLCT, dong thdi nhin manh tiém ning cua Klotho nhur
mot ddu 4n sinh hoc méi c6 thé phat hién sém suy giam chirc ning than. Can c6 cac
nghién ctru doan hé dai han va da trung tdm dé khang dinh gia tri chan doan va tién
lugng cua Klotho trong BTM.

4.3.2. Méi lién quan giira ndng dd Klotho huyét thanh véi mét s6 yéu té khoang
xuwong
4.3.2.1. Klotho va canxi mdau hiéu chinh

Trong nghién ctru ctia chiing t6i, ndng do Klotho huyét thanh c6 xu hudng giam
dan theo cic nhom canxi mau: ting canxi (390,79 + 180,48 pg/mL), canxi binh
thuong (379,31 + 149,09 pg/mL) va ha canxi (326,49 + 133,19 pg/mL), tuy nhién su
khac biét khong c6 ¥ nghia théng ké (p > 0,05). Phan tich trong quan ciing khong ghi
nhan mbi lién hé tuyén tinh gitta Klotho va canxi mau toan phan hiéu chinh ¢ bénh
nhan BTM (r = 0,08; p = 0,35) cting nhu nhom LMCK (r =-0,17; p=0,11).

Két qua nay phi hop véi nghién ctru ctia Seiler va cong sy (2012) trén 312 bénh
nhan BTM giai doan 24 (r = 0,01; p = 0,916) [128], va twong ddng vdi cac nghién
ctru trén bénh nhan LMCK cua Lisowska (2022) (r = 0,117; p > 0,05) [100], Wei
(2019) (r=0,012; p=0,942) [142] va Ling Yu (2018) (r =-0,088; p=10,117) [151].

Tuy nhién, mét s nghién ctru khic ghi nhan két qua trai ngugc, chang han Liu va
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cong su (2017) bao cdo mbi trong quan thuan c6 ¥ nghia (r=0,302; p =0,029) [101],
trong khi Pavik (2013) ghi nhin méi twong quan nghich (r=-0,3; p < 0,0001) [119].
Rotondi (2012) cling bdo c4o tuong quan thuan gitra Klotho va canxi & nhom LMCK
(r=0,30; p<0,01) [125]. Phan tich gdp cua Fan va cong sy (2024) trén 8 nghién ctru
& bénh nhan BTM va LMCK cho thdy méi trong quan thuan muc do yéu gitta Klotho
va canxi (r = 0,14; KTC 95%: 0,02—-0,26; p < 0,05), nhung muc do khong dff)ng nhét
cao (I2 = 66%; p < 0,05). Khi phan tich phan nhom, mdi lién quan chi c¢6 y nghia &
bénh nhan chua loc mau (r = 0,22; p < 0,05), trong khi nhém LMCK khong ghi nhan
su khac biét [42].

Bén canh phan tich tuong quan, duong cong ROC trong nghién ctru cua ching
t6i cho thay Klotho c6 kha ning phan biét tinh trang ha canxi mau & bénh nhan BTM
v6i dién tich dudi duong cong dat 0,655 (p < 0,05). Médc du AUC chi & muc trung
binh, két qua nay cho thay nong do Klotho thap van cé gia tri nhan dién nhom bénh
nhan c6 nguy co ha canxi, phan anh vai tro sinh hoc ctia Klotho trong duy tri can bang
khoang chat. Khi so sanh, PTH thé hién kha ning phan biét t5t hon (AUC = 0,775),
cho thay hai chi dau nay c6 thé bo trg cho nhau trong danh gia rdi loan CKD-MBD
(Biéu do 3.10).

Klotho c6 vai trd diéu hoa can bang canxi thong qua hai co ché chinh: (1) diéu
hoa hoat dong kénh TRPVS5 tai 6ng than, gitip ting tai hap thu canxi; va (2) phdi hop
v6i FGF23 dé diéu chinh néng d6 1,25-dihydroxyvitamin D, tir d6 gian tiép anh
huong dén hap thu canxi tai rudt [14],[132]. Khi Klotho giam trong BTM, truc FGF23
— Klotho — vitamin D bj rdi loan, dan dén nguy co ha canxi mau va r6i loan chuyén
hoa khoang chat.

Su khong d6ng nhat giira cac nghién ctru c6 thé bat ngudn tir dic diém quan thé,
giai doan suy thén, tinh trang viém man tinh, roi loan ndi tiét, hodc anh huong cua
diéu tri (b6 sung canxi, thubc gin phosphate chira canxi). O bénh nhan LMCK, qué
trinh loc méu kéo dai va céc liéu phap di kem co thé 1am bién dong néng do canxi,
che lép mdi lién hé tiém tang véi Klotho. Mac du mdi lién quan tryc tiép chua duoc
khang dinh, két qua ciia chiing t6i va cac phan tich gop déu goi y Klotho cé vai tro
nhit dinh trong diéu hoa can bang canxi va r6i loan CKD-MBD.

Nghién ctru cia chiing t6i ¢6 wu diém 1a phan tich day du cac giai doan BTM
(1-5) va nhém LMCK, so véi nhom chung khde manh, tao diéu kién so sanh rd rang

giita ba nhom trong cuing mot thoi diém. Diéu nay gitp danh gia su bién thién néng
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d6 Klotho theo tién trién bénh mét cach toan dién hon so véi cac nghién ctru chi khao
sat mot hodc hai nhom. Tuy nhién, ¢& mau trong ting phan nhém van chwa du 16n dé
phat hién cac mdi lién quan yéu, va chua xem xét dong thoi cac yéu t6 nhu vitamin
D hoat hoa, PTH hoac FGF23.T6om lai, mdc du nghién ctru ciia ching t6i khong chiing
minh dugc mdi lién quan rd rang giita Klotho va canxi mau, xu huéng bién d6i Klotho
theo murc canxi van goi v vai tro diéu hoa cia protein ndy trong can bang khoang
chét. Cac nghién ctru da trung tAm véi thiét ké chuan héa va ¢ mau 16n hon 1a can
thiét dé lam sang t6 mdi lién hé nay ¢ bénh nhan BTM va LMCK.

4.3.2.2. Klotho va phospho mau

Nghién ctru cua chung toi cho thdy néng d6 Klotho trung binh ¢ nhém cé
phospho ting (307,15 + 120,76 pg/mL) thap hon dang ké so voi nhém cé phospho
binh thuong (389,38 + 152,50 pg/mL), véi su khac biét c6 ¥ nghia théng ké (p <
0,001). Tuy nhién, khi phan tich twong quan, chung toi khong tim thdy mdi lién hé
tuyén tinh giita Klotho va nong d6 phospho mau & bénh nhan BTM (r = —0,13; p =
0,12) cting nhu & nhom LMCK (r =—-0,09; p = 0,40).

Két qua nay twong dong véi nghién ciru cta Seiler va cong su (2012) trén 312
bénh nhan BTM giai doan 2-4 (r = —-0,06; p = 0,291) [128] va nghién ctru cta Liu va
cong sy (2018) trén 112 bénh nhan BTM giai doan 3-5 (r =-0,207; p=0,113) [101].
O nhém LMCK, chung t6i ciing ghi nhan két qua tuong tu véi Wei (2019) (r = 0,092;
p = 0,422) [142], Pasaoglu (2021) (r = 0,127; p = 0,345) [118] va Lisowska (2022) (r
= —0,025; p > 0,05) [100]. Nguoc lai, mot sb nghién ctru bao céo mbi tuong quan
nghich c6 y nghia, nhu Pavik (2013) (r =-0,2; p=0,01) [119], Rotondi (2012) (r = —
0,28; p < 0,05) [125], va Ling Yu (2018) (r = —0,144; p = 0,010) [151]. Pang chu y,
Yokoyama (2012) trén 53 bénh nhan LMCK lai ghi nhan méi twong quan thuan giita
Klotho va phospho (r=0,33; p=0,014) [ 149]. Phan tich gdp ctia Fan va cong su (2024)
trén 8 nghién ctru (bao gdm ca LMCK) cho thdy mbi twong quan nghich c6 ¥ nghia
giita Klotho va phospho véi hé s6 gop r=-0,21 (KTC 95%: —0,37 dén —0,04; p = 0,02).
Khi phan tich phan nhom, méi lién quan rd rét hon & bénh nhan chua loc mau (r = —
0,33; p <0,05), nhung khong c6 y nghia @ nhom LMCK (r =-0,02; p > 0,05) [42].

Bén canh phan tich tuong quan, duong cong ROC trong nghién ctru cua chiing
t6i cling cho thdy Klotho c6 kha ning phan biét tinh trang ting phosphate méu ¢ bénh
nhan BTM. AUC cua Klotho dat 0,654 (p <0,01), trong khi PTH c6 AUC cao hon, dat
0,839 (p < 0,001) (Biéu dd 3.11). Mic du kha ning phan biét ctia Klotho don ddc con
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han ché, su giam Klotho van phan anh tinh trang roi loan diéu hoa phosphate, dac biét
khi duoc danh gia két hop v6i PTH. Két qua nay cing cb vai tro ctia Klotho nhur mot
chi ddu hd tro nhan dién mat can béng khoang chét trong CKD-MBD.

Klotho déng vai trd quan trong trong diéu hoa can bang phospho thong qua viéc
hinh thanh phtrc hop Klotho—FGF23, gitip tang bai tiét phosphate tai dng than va trc
ché tai hap thu. O giai doan sdm ciia BTM, mic du chirc ning than d3 suy giam, néng
d6 phosphate huyét thanh van duoc duy tri trong giéi han nho co ché bu trir cia
FGF23 va PTH. Khi bénh tién trién (dic biét tir giai doan 3B tr¢ di), giam Klotho
cung véi suy giam MLCT (< 45 mL/phit/1,73 m?) khién kha ning thai trir phosphate
suy yéu, dan dén ting phosphate mau [111]. Do d6, méi lién quan gitra giam Klotho
va ting phospho phan 4nh sy mét can bang trong diéu hoa khoang chat & BTM.

Moi lién quan gitta Klotho va phospho trong cac nghién ctru con chua thong
nhat, c6 thé do khéac biét vé quan thé bénh nhan, mirc do suy than, tinh trang viém,
hodc diéu tri (thubc gan phosphate, ché d6 an). O bénh nhan LMCK, sy dao dong
ndng d6 phospho do loc mau va bd sung thude gin két phosphate co thé che 1ap mbi
lién hé thuc su v6i Klotho. Tuy nhién, phan tich gop cho thay xu hudéng giam Klotho
di kém tang phospho, goi ¥ Klotho c¢6 thé 13 mét chi ddu gian tiép cta tinh trang qua
tai phosphate va rdi loan CKD-MBD. Piéu nay mo ra tiém ning cho céc liéu phap
diéu chinh Klotho hoic FGF23 nham cai thién kiém soat phospho & bénh nhan BTM.

Mot vu diém cua nghién ctru 1a bao quat ddy du cac giai doan BTM (1-5), nhém
LMCK va nhém chimg khoe manh, qua d6 cho phép danh gia toan dién sy bién d6i
Klotho theo tinh trang phospho méu & tirng nhém. Du vay, ¢& mau trong mdi phan
nhém van con han ché va chung t6i chua phan tich dong thoi cac yéu té diéu hoa khac
nhu FGF23 hoac vitamin D hoat hoa.

Tom lai, nghién ciru ctia chiing ti cho thiy Klotho giam rd rét & nhom co ting
phosphate méau, phi hgp v6i co ché bénh sinh cia CKD-MBD va mot s6 nghién ctru
trudc. Tuy nhién, mbi lién hé tuyén tinh chua duoc chimg minh rd rang, doi héi cac
nghién ciru da trung tdm, c6 ¢& mau 16n hon va phan tich da yéu t6 dé xac dinh vai
tro diéu hoa cua Klotho ddi voi phospho.
4.3.2.3. Klotho va PTH madu

Nghién ctru ciia chung t6i cho thdy ndng d6 Klotho & bénh nhan BTM véi PTH
<150 pg/mL (431,66 + 156,68 pg/mL) cao hon c6 y nghia théng ké so vi nhém PTH
> 150 pg/mL (311,74 + 112,79 pg/mL; p < 0,0001). Trong nhém LMCK, ndng d6
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Klotho trung binh cling cao hon & nhom PTH < 150 pg/mL (343,35 + 141,08 pg/mL
so voi 308,55 + 114,46 pg/mL), tuy nhién sy khéac bi¢t khong co6 y nghia (p > 0,05).
Ngoai ra, chung t6i ghi nhan mbi tuong quan nghich giira Klotho va PTH ¢ nhém
BTM (r =—0,37; p < 0,001), trong khi & nhém LMCK méi lién quan nay yéu va chua
dat ¥ nghia thong ké (r=-0,17; p = 0,10).

Bén canh phan tich twong quan, duong cong ROC cho thiy Klotho c6 kha ning
phan biét tinh trang tang PTH (=150 pg/mL) ¢ bénh nhan BTM v61 AUC dat 0,712
(p <0,01) (Biéu db 3.12). Mic du gia tri AUC chi & muc trung binh, két qua nay cho
thay nong d6 Klotho thap c6 thé gitp nhan dién sém nhom bénh nhan c6 nguy co
cudng cdn giap thi phat. Két hop Klotho cung PTH c6 thé ning cao hiéu qua danh
gia mirc d6 rdi loan CKD-MBD trong thyc hanh 1am sang.

Két qua nay phu hop vai nghién ctru ciia Liu va cong su (2017) (r = —0,542; p
< 0,001) va Pavik (r = -0,2; p < 0,001), nhung khéac voi Seiler (2012), ngudi khong
tim thiy mdi lién quan Klotho - PTH (p > 0,05) [101],[119],[128]. O LMCK, nghién
ctru cua chung t61 tuong ty Yokoyama (r =—0,08; p =0,55) , Ling Yu (r =-0,030; p
= 0,603), va Wei (r = 0,000; p = 0,990) [149],[151],[142] nhung Lisowska (r = —
0,290; p < 0,05) va Rotondi (r = —0,28; p < 0,05) lai ghi nhan két qua nguoc lai
[100],[125]. Phan tich gop ctia Fan (2024) trén 8 nghién ctru ciing khang dinh mdi
tuong quan nghich (r=—0,23; KTC 95%: —0,29 dén-0,17; p<0,001), 10 rét 6 ca BTM
(r=-0,14; p < 0,05) va LMCK (r =-0,21; p < 0,05) [42]. Nhitng khac biét gitra cac
nghién ctru goi ¥ rang mdi lién quan Klotho - PTH chiu anh huong cuia nhiéu yéu td,
trong d6 co ché bénh sinh CKD-MBD déng vai trd trong tam.

Klotho lién quan mat thiét véi PTH thong qua truc Klotho—FGF23 va chuyén hoa
canxi—phospho. Khi Klotho giam, 1am giam tin hiéu ctia FGF23, d4n dén ting phosphate
mau va kich thich tuyén can giap ting tiét PTH nhim duy tri cin bang khoang chat.
Ngoai ra, thiéu Klotho lam giam d6 nhay ctia tuyén can giap voi FGF23, khién PTH tang
cao khong kiém soat va gép phan gy cuong can giap thir phat. Cac nghién ciru thyuc
nghiém cho thay Klotho c6 kha niang tic ché huy dong canxi do PTH tir té bio xuong va
lam giam biéu hién cac gen dap img v6i PTH tai té bao than [63],[91].

Nhirng két qua nay cung cd gia thuyét rang Klotho hoat ddng nhur mot chét diéu
hoa am tinh d6i véi PTH, dic biét & bénh nhan BTM chua loc mau, khi chirc nang
than con bao ton, Klotho van duy tri vai tro diéu hoa PTH théng qua truc Klotho—
FGF23. Nguoc lai, & bénh nhan LMCK, mdi lién hé nay kém ro rang hon do sy dao

dong PTH duéi tic dong cia loc mau, thube diéu tri, vitamin D, phosphate va tinh
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trang viém man tinh. Klotho c6 thé dugc xem 1a chi ddu tiém ning gitip danh gia nguy
co cudng can giap tht phat va mirc d6 rdi loan CKD-MBD ¢ bénh nhan BTM.

Nghién ciru ctia ching t6i ¢ wu diém 1a phan tich riéng biét hai nhém BTM va
LMCK véi sb luong mau twong d6i 16n, gitp so sanh giita cac nhém duoc rd rang
hon. Tuy nhién, ¢& méiu cta timg phan nhém PTH trong nhém LMCK con han ché
va nghién ctru chua danh gia day du cac yéu td gy nhidu nhu thoi gian loc méau, muc
vitamin D hoat tinh va FGF23. Tém lai, nghién ctru cua chung t6i khang dinh méi
tuong quan nghich giita Klotho va PTH & bénh nhan BTM, trong khi méi lién quan
& LMCK chua rd rét. Két qua nay phu hop véi nhiéu nghién ctru trude va nhan manh
vai tro diéu hoa PTH cua Klotho. Cac nghién ctru theo ddi doc, da trung tim va phan
tich da yéu td 1a can thiét dé 1am sang t6 co ché nay va danh gia gia tri 1am sang cia
Klotho trong quan 1y CKD-MBD.
4.3.2.4. Klotho va 25(OH)D

Nghién ctru ctia chung tdi cho thdy nong do Klotho & nhém c6 25(0OH)D giam
(<30 ng/mL) 1a 379,09 + 153,20 pg/mL, khong khéac biét c6 ¥ nghia so v&i nhém cod
25(OH)D binh thuong (> 30 ng/mL, 363,30 £ 145,97 pg/mL; p > 0,05). Chung t61
cling khong ghi nhan mdi twong quan tuyén tinh giira Klotho huyét thanh va 25(OH)D
0 ca bénh nhan BTM (r = 0,004; p = 0,96) va nhom LMCK (r =-0,04; p = 0,72).

Két qua nay twong dong véi nghién ctru cua Pasaoglu va cong su (2021), khi
tac gia khong tim thay mdi twong quan c6 ¥ nghia giita Klotho va 25(OH)D & bénh
nhan LMCK (r = 0,117; p = 0,375) [118]. Tuy nhién, Chen va cdng su (2024) cho
thdy ¢ nhitng ngudi c6 Klotho thap (< 848,4 pg/mL), 25(0OH)D < 50 nmol/L lién quan
dén ting nguy co tir vong do moi nguyén nhan va tim mach, trong khi mdi lién hé
nay khong xuét hién & nhém c6 Klotho cao [25].

Trong khi nghién ctru cta chiing t6i chi danh gia 25(OH)D - dang dy trit cua
vitamin D, nhiéu nghién ctru khéc tip trung vao 1,25(0OH).Ds - dang hoat tinh cta
vitamin D - ddy 1 dang gan véi thy thé VDR dé diéu hoa tryc tiép biéu hién gen Klotho.
Tuy nhién, hau hét nghién ciru ciing khong tim thdy méi tuong quan dang ké giita
Klotho va 1,25(OH):Ds: nghién ctru ctia Pavik va cong sy (2013) trén 87 bénh nhan
BTM (r = 0,003; p > 0,05) [119], Rotondi (2015) trén 68 bénh nhan LMCK (p > 0,05)
[125], va Pasaoglu (2021) trén 60 bénh nhan LMCK (r = 0,157; p=0,230) [118].
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Vé mat sinh hoc, 1,25(OH):Ds diéu chinh biéu hién Klotho théng qua thy thé
vitamin D (VDR). Khi 1,25(OH).Ds gan v6i VDR, phirc hop VDR-RXR hinh thanh
va gan vao ving VDRE (Vitamin D Response Element) trén gen Klotho, kich thich
phién ma va tong hop protein Klotho [45]. M6t sb nghién ctru can thiép da chimg
minh co ché nay: Maryam va cong su cho thay bo sung vitamin D ngin ngira giam
Klotho huyét twong [73] ; Karakdse va cong su ghi nhan Klotho cao hon ¢ nhém
dung paricalcitol so véi calcitriol (p = 0,044) [80]; Etemadi va cong sy (2021) bao
c4o cholecalciferol lidu cao (50.000 IU/tuan trong 12 tuan) 1am ting dang ké Klotho
(p =0,035) [40].

Su khéc biét giita nghién ctru ctia ching t6i va cac nghién ciru can thiép ¢ thé
xudt phat tir viéc chung t6i chi quan sat méi lién hé vitamin D nén véi Klotho, khong
theo ddi tac dong bd sung vitamin D. Ngoai ra, cac yéu té nhuw FGF23, tinh trang
viém man, mtic dg suy than va su bién thién sinh hoc cta Klotho cling c6 thé anh
huong. Piéu nay cho thidy méi quan hé giira vitamin D va Klotho phtc tap, khong chi
phu thudc vao néng do 25(OH)D. Vig¢c duy tri vitamin D hoat héa & muc tdi wu van
c6 thé gitp bao ton Klotho, giam rdi loan CKD-MBD va cai thién tién luong cho
bénh nhan.

Tém lai, nghién ctru ctia chiing toi va nhiéu nghién ctru truée chua chimg minh
duge mdi lién hé truc tiép gitra Klotho va 25(0OH)D, nhung mdt sé bang ching cho
thay vitamin D - dic biét dang hoat hoa - ¢6 thé anh hudng gian tiép dén Klotho va
tién lugng bénh nhan. Diéu nay nhan manh sy can thiét cua cac nghién ctru doc va
can thiép dé 1am rd vai tro cua Klotho trong chuyén hoa vitamin D, dac biét & bénh
nhan BTM va LMCK.
4.3.2.5. Klotho va sé lwong réi loan khodng xwong

Trong nhom BTM GP 1-5, nong do Klotho trung binh ¢ cac mirc s6 luong rdi
loan khodng xwong dao dong tir 446,3 + 153,7 pg/mL (khéng rdi loan) dén 356,7 +
137,4 pg/mL (2 16i loan) va 364,2 + 134,0 pg/mL (3 rdi loan). Nhom c6 4 r6i loan chi
¢6 1 truong hop, khong di dé so sanh. Su khac biét vé nong d6 Klotho giita cdc nhoém
khong dat ¥ nghia thong ké (p > 0,05). Trong nhém LMCK, ndng d6 Klotho trung binh
tuong ddi on dinh giira cac muc réi loan: tir 303,2 + 75,1 pg/mL (khong rdi loan) dén
321,4 + 113,4 pg/mL (2 r6i loan) va 300,5 + 114,1 pg/mL (3 rdi loan). Nhom c6 4 r6i
loan chi ¢6 2 trudng hop, khong du dé phan tich. Tuong tr nhém BTM, su khéc biét
giita cac nhom & LMCK ciing khong c6 ¥ nghia thong ké (p > 0,05).
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Mot s6 nguyén nhan c6 thé giai thich cho tinh trang nay. Tht nhit, s luong
bénh nhan & cac nhém ¢ > 3 16i loan con it, din dén han ché vé sttc manh théng ké.
Thir hai, ndng d6 Klotho chiu 4nh hudng béi nhidu yéu td khac ngoai tinh trang roi
loan khoang xuong, chéng han nhu chirc nang than con lai, tinh trang viém man tinh,
stress oxy hoa hodc yéu td gen. Thir ba, & bénh nhan LMCK, tac dong cua qua trinh
loc mau, thudc gin phosphate, bd sung vitamin D va bién thién sinh hoc c6 thé che
14p mdi lién quan giira sb lugng rdi loan khoang xuong va Klotho.

So sanh véi cac nghién ciru trude, hau hét cac tac gia chi danh gia Klotho lién
quan dén timg yéu t6 khoang chét riéng 1¢ (Ca, P, PTH hodc vitamin D) nhu Pavik,
Rotondi [119],[125]... thay vi tong hop s6 lugng rdi loan. Do vay, viéc ching t6i ap
dung cach tiép can dua trén téng s6 rdi loan khoédng xuong mang lai cai nhin toan
dién hon, dong thoi goi ¥ rang su tich lily nhiéu rdi loan ¢ thé phan anh muc do mat
can bang ndi méi lién quan dén thiéu hut Klotho.

Uu diém cta nghién ctru 1a cach tiép can toan dién, két hop nhiéu yéu t6 khoang
chat dé phan tich mdi lién quan véi Klotho — mot hudng di con it dugce dé cap trong
y van. Tuy nhién, nghién ctru van ton tai han ché: thiét ké cit ngang khong cho phép
két luan quan h¢ nhan qua, s6 mau & mot s6 nhom nhod con han ché, va chung toi chua
phan tich chi tiét anh hudng cua cac yéu t6 diéu tri (nhu lidu vitamin D, loai phosphate
binder) hoic cac chat diéu hoa khac nhu FGF23.

Tom lai, s6 luong rdi loan khoang xuong c6 méi lién quan voi xu hudng giam
Klotho ¢ bénh nhan BTM, du chua dat ¥ nghia thong ké trong phan tich phan nhom.
Két qua nay goi mé rang Klotho c6 thé dong vai trd trung tAm trong co ché bénh sinh
CKD-MBD, dong thoi ciing ¢b tim quan trong cta viée danh gia ddng thoi nhiéu yéu
t6 khoang chét. Cac nghién ctru da trung tdm, ¢& mau 16n va theo ddi doc 1a can thiét
dé khang dinh gia tri cta chi sb nay trong thyc hanh 1am sang.

4.3.3. Méi lién quan giita nong d9 Klotho huyét thanh véi mat do xwong, tinh
trang loang xwong

O nhém bénh nhan bénh than man G 3-5, néng do Klotho huyét thanh khong
c6 su khac bi¢t dang ké gitta cac nhom mat d¢ xuong (binh thuong, thiéu xuong,
lodng xuong) tai tat ca cac vi tri do (cot séng thét lung, c¢6 xwong dui, toan bd xwong
dui va toan than) véi p > 0,05 (Bang 3.21). Phan tich twong quan va hdi quy tuyén
tinh don bién gitta Klotho v&i mat do xwong va T-score cho thiy hé sb twong quan
thip, R? nho va p > 0,05, ching to khong c6 mbi lién hé dang ké. O nhém LMCK,

Klotho c6 xu hudng gidm & bénh nhan loang xuong, dac biét tai toan by xuong dui
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(255,99 £+ 110,28 pg/mL), so voi nhom binh thuong (315,27 + 114,24 pg/mL) va
nhom thiéu xwong (346,57 + 117,96 pg/mL), v6i p < 0,05 (Bang 3.22) . Tuy nhién,
céc phan tich hoi quy tuyén tinh va logistic trong nhém LMCK van khong ghi nhan
moi lién quan c6 ¥ nghia gitta Klotho va mat do xwong hodc nguy co lodng xwong
(OR =0,998; KTC 95%: 0,994-1,002; p = 0,316). Viéc néng do Klotho chi giam c6
vy nghia & nhém loang xuong khi ddnh gia tai vi tri toan bd xuong dui, nhung khong
ghi nhan sy khac biét trong ing & cac vi tri khac, c6 thé lién quan dén sy khac nhau
vé cdu trac va chuyén héa giita xwong vo (ving dui) va xwong bé/xuong x6p (ving
cot sdng) trong bdi canh CKD-MBD. Pong thoi, MPX tai cot séng that lung do bang
DXA ¢ bénh nhan loc mau co thé bi anh hudng boi thoai hoa cot sdng, gai xuwong va
v6i héa mé mém/mach mau, lam tdng gia tao MDX va che lép mdi lién quan thuc su;
nguoc lai, ving xuong dui thuong it bi nhidu hon va c6 thé phan anh rd hon sy thay
d6i mat do xwong theo rdi loan chuyén hoa khoang—xuong. Ngoai ra, sd luong bénh
nhan trong timg phan nhém lodng xwong theo vi tri do con han ché, c6 thé lam giam
luc théng ké, do d6 céac két qua can duoc dién gidi than trong.

Két qua clia chung t6i twong dong v4i nghién ctru cia Chewcharat va cong sy
(2022) trén 847 bénh nhan BTM, khéng ghi nhan mdi lién hé giita Klotho huyét thanh
vanguy co lodng xuong hodc giy xuong [30]. Nguoc lai, mot s6 nghién ctru cho thay
moi lién quan phire tap giira Klotho va mat d6 xuong. Zhang va cong su, tir dit liéu
NHANES 2011-2016 trén 781 bénh nhan BTM > 40 tudi, ghi nhan Klotho lién quan
¢6 ¥ nghia voi MPX tai cot song nguc, toan than va than minh (p < 0,05), nhung
khong thiy lién quan tai cot sdng thit lung, ving chau va chéan trai. Mbi lién quan
nay rd rét hon ¢ nam gidi, ngudi da tring khong gde Latin va ngudi béo phi. Tuy
nhién, do thiét ké cat ngang, chua thé khang dinh quan hé nhan qua [154]. Jiang va
cong su (2023) theo ddi trén 871 phu nit man kinh > 50 tudi ghi nhan ndng d6 Klotho
cao lién quan dén nguy co lodng xwong thip hon (OR = 0,568; p = 0,027) [74]. O
bénh nhan loc mau chu ky, Zheng va cong su (2018) bdo cdo Klotho thép hon 6 ¢
nhém lodng xwong va cd tuong quan thuin véi MPX tai cd xuong dui va cot séng
that lung [156]. Huang va cong sy (2024) ciing khang dinh giam Klotho 1 yéu t6
nguy co doc 1ap ddi véi giam MPX ¢ BTM giai doan cudi [64].

Klotho déng vai tro trung tdm trong diéu hoa chuyén hoa xuong thong qua truc
FGF23 — vitamin D — PTH va cén bang canxi—phospho. Khi Klotho giam, tin hiéu
FGF23 giam theo, dan dén ting phosphate mau, giam tong hop 1,25(0H).Ds, giam
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hép thu canxi va ting tiét PTH. Su phdi hop cta nhitng réi loan nay 1am thuc day hay
xuong va giam khoang hoa xuong. Cac nghién ciru trén dong vat cho thay thiéu
Klotho gdy giam nguyén bao xwong, giam hoat dong phosphatase kiém va lam suy
yéu qua trinh khoang hoéa xuong [92]. O nhém LMCK, nhiéu yéu té khac nhu thoi
gian loc mau, tinh trang viém man tinh, sit dung thube gén phosphate hodc thiéu
vitamin D hoat hoa c6 thé anh huong dong thoi dén nong d6 Klotho va stc khoe
xuong, c6 thé 1am che 1ap méi lién quan tryc tiép.

Mbi quan hé giita Klotho va mat d6 xuong & bénh nhan BTM van con nhiéu
tranh cdi. O nhém BTM, mdi lién hé dudng nhu yéu hoic khong rd rét, trong khi &
LMCK, xu hudng giam Klotho & nhém loang xuong, dic biét tai toan bd xuwong dui,
goi v vai tro tiém niang cua Klotho trong CKD-MBD. Klotho c6 thé khong phai 1a
yéu t6 don 1¢ ma 1a thanh phan trong mang luéi diéu hoa khoang chét - xwong, bao
gém PTH, FGF23, vitamin D, canxi va phospho. Viéc danh gia Klotho két hop véi
céc chi ddu khac co thé hitu ich trong theo ddi strc khoe xuong va nguy co loing
xuong ¢ bénh nhan BTM.

Nghién ctru ciia chiing t6i ¢6 wu diém 13 danh gia dong thoi nhom bénh than
man GD 3—-5 va LMCK, véi phan tich mat d¢ xuong tai nhiéu vi tri két hop hoi quy
tuyén tinh va logistic dé khao sat mdi lién quan v6i Klotho. Tuy nhién, ¢& mau cia
ting phan nhom lodng xuong con han ché va chua phan tich cac yéu td nhidu nhu
FGF23, vitamin D hoat hoa, viém man hodc thoi gian loc mau.

T6m lai, nghién ciru chua ghi nhan mdi lién quan c6 ¥ nghia thong ké gitra nong
do Klotho huyét thanh va mat d§ xuong ¢ bénh nhan BTM giai doan 3-5, trong khi
& nhém loc mau chu ky ghi nhan xu huéng Klotho thap hon & bénh nhén lodng xwong,
dac bi¢t tai vi tri toan by xuwong dui. Mac du chua ghi nhén mdi lién quan c6 y nghia,
két qua am tinh nay van c6 gia tri khoa hoc, goi ¥ rang Klotho c¢6 thé khong phan anh
tryc tiép thay doi MPX tai mot thoi diém va kho quan sat méi lién hé tuyén tinh trong
thiét ké cat ngang, nhét 1a trong bbi canh CKD-MBD chiu tac dong da yéu t6 (PTH,
FGF23, vitamin D hoat hoa va cac yéu t6 1am sang lién quan). Do d6, vai tro cia
Klotho trong strc khoe xuong & bénh nhan BTM can duoc tiép tuc 1am 16 bang cac
nghién ctiru doan hé theo déi doc, da trung tim, voi phan tich da yéu té va phuong

phap danh gia chuan hoa.
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4.3.4. Cac yéu to lién quan ddc 1ap véi nong do Klotho huyét thanh (phén tich
hdi quy)

4.3.4.1. Phén tich hoi quy cdc yéu té lién quan dén nong dé Klotho ¢ bénh nhin
bénh thdn man chwa loc mdu

Trong phén tich hdi quy tuyén tinh don bién & nhom bénh than man, bay yéu t6
anh huong déng ké dén nong d6 Klotho huyét thanh bao gdm tudi, hemoglobin, ure,
creatinin, muc loc cau than va PTH, sb lugng rdi loan khoang xuwong. Trong do,
hemoglobin c¢6 mdi lién hé thuan voi ndng d6 Klotho huyét thanh (hé s hoi quy =
20,969; p = 0,001), trong khi cac yéu té con lai c6 mbi lién hé nghich, bao gom tudi
(hé s6 hodi quy =—1,976; p = 0,02), ure (hé s6 hoi quy = —8,514; p < 0,001), creatinin
(hé s6 hdi quy = —0,401; p < 0,001) va PTH (hé sé hoéi quy = —0,579; p = 0,04), sb
luong rdi loan khoang xwong (hé s6 hdi quy = —40,796; p = 0,003). Pang chu ,
MLCT 14 yéu t6 c6 anh hudng 16n nhat dén ndng d6 Klotho véi hé s6 hoi quy = 2,084
(p < 0,001) va hé sb xac dinh R? = 0,206. Trong phan tich hdi quy tuyén tinh da bién,
ba yéu t6 MLCT, Hemoglobin va tudi duoc dwa vao md hinh, tuy nhién chi c6 MLCT
1a yéu t6 lién quan doc 1ap co ¥ nghia thdng ké d6i voi ndong do Klotho huyét thanh.
Phuong trinh héi quy day du nhu sau:

Nong d6 Klotho (pg/mL) = 2,172 x MLCT (mL/ph/1,73 m?) — 1,357 X

Hemoglobin (g/dL) + 0,171 x Tudi (nim) + 307,517

MBS hinh c6 hé sé xac dinh R? = 0,207 (p < 0,0001), cho thdy MLCT giai thich
khoang 20,7% su bién thién cua ndng do Klotho huyét thanh.

Két qua nay phu hop v6i nhiéu nghién ciru trude. Trong phan tich hoi quy don
bién trén 112 bénh nhan BTM giai doan 3-5, Liu va cong su ghi nhan MLCT c6 tac
dong dang ké dén ndng do Klotho (r = 0,593; p <0,001). Ngoai ra, iPTH (r = —0,542;
p < 0,001) va tudi (r = —0,326; p = 0,016) ciing c6 mdi lién hé c6 y nghia thong ké
v6i Klotho. Trong phan tich hdi quy tuyén tinh da bién, MLCT tiép tuc 1a yéu t6 lién
quan doc 1ap cua Klotho (B = 0,374; p = 0,021). FGF23 c6 mdi twong quan nghich
manh vai Klotho (B =-0,448; p<0,001) [101]. Tuong tu, Rotondi va cOng su nghién
ctru trén 68 bénh nhan BTM va ghi nhan ring MLCT (hé s6 hdi quy = 0,006; p =
0,004) va canxi huyét thanh (hé sb hoi quy = 0,193; p = 0,020) c6 anh huéng dang ké
dén Klotho trong phan tich hoi quy don bién. Trong phan tich hdi quy tuyén tinh da
bién, MLCT (B = 0,006; p = 0,004) va canxi huyét thanh (B = 0,193; p = 0,020) tiép

tuc 1a cac yéu t6 du bao doc 1ap cua Klotho [125]. Tac gia Pavik va cong su tién hanh
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phan tich hdi quy don bién trén 87 bénh nhin bénh than man (BTM) va ghi nhin
MLCT va 1,25(0H)2Ds ¢6 mdi twong quan thuan véi Klotho (p < 0,001). Nguoc lai,
FGF23, phosphate va PTH c6 mbi trong quan nghich véi Klotho (p < 0,01). Trong
phan tich hdi quy tuyén tinh da bién, MLCT tiép tuc 1 yéu t6 du bao chinh cua
Klotho. Cu thé, mdi 1 mL/phat/1,73 m? giam cia MLCT lam giam néng do Klotho
trung binh 3,2 pg/mL (KTC 95%: 1,2-5,2; p=10,0019) [119]. T4c gia Shimamura va
cong su tién hanh nghién ctru trén 292 bénh nhan BTM va ghi nhan rang MLCT c¢6
méi twong quan manh nhat véi Klotho (r = 0,441; p < 0,0001). Trong phén tich hdi
quy tuyén tinh da bién, MLCT tiép tuc 14 yéu t6 du bao doc 1ap cé y nghia thong ké
d6i véi Klotho (B = 0,604; p < 0,0001). Nguoc lai, cac yéu t khac nhu FGF23 va Hb
khong cho thdy mbi lién hé c6 y nghia thong ké trong mé hinh hdi quy [129].

Céc két qua trén khang dinh vai tro then chdt cia MLCT trong diéu hoa nong
d6 Klotho huyét thanh. Su giam Klotho song hanh véi suy giam chirc nang than, phan
anh ton thuong 6ng than va goi y Klotho ¢ tiém nang trd thanh déu an sinh hoc gitp
phat hién sém va theo doi tién trién bénh than man. Nghién ctru ctia chung t61i ¢6 vu
diém khi danh gia dong thoi nhidu yéu t6 1am sang va sinh héa, str dung ca hdi quy
don bién va da bién dé x4c dinh yéu t6 doc 1ap tac dong dén Klotho. Tuy nhién, han
ché chinh 13 chua phan tich cac yéu té anh huong khac nhu FGF23 va vitamin D hoat
hoa, va thiét ké cat ngang chua cho phép két luan vé méi quan hé nhan qua. Nhin
chung, MLCT la yéu t6 lién quan manh va doc lap cua n6ng do Klotho huyét thanh
& bénh nhan BTM, giai thich hon 20% bién thién nong d6 Klotho. Két qua nay khang
dinh tiém niang ung dung Klotho nhu mot dau 4n sinh hoc quan trong trong danh gia
chirc nang than va tién lugng BTM.
4.3.4.2. Phén tich hoi quy cdc yéu té lién quan dén nong dé Klotho ¢ bénh nhén
loc mau chu ky

Trong phan tich hdi quy tuyén tinh don bién, ba yéu t c6 tac déng c6 y nghia
thdng ké (p < 0,05) dén nong do Klotho huyét thanh, bao gdm hemoglobin, thodi gian
loc méau va thoi gian phat hi¢n bénh than man. Trong d6, hemoglobin c6 mbi tuong
quan thuan véi ndng d6 Klotho (hé s6 hdi quy = 30,377; p = 0,001), trong khi thoi
gian loc méu (hé s6 hdi quy = -0,729; p = 0,018) va thoi gian phat hién bénh than
man (hé sé hdi quy = -0,614; p = 0,038) c6 mdi trong quan nghich. Trong phan tich
hoi quy tuyén tinh da bién, ba yéu té Hemoglobin, thdi gian loc mau va huyét ap tam

truong dugc dua vao mo hinh, véi hé sb x4c dinh R2= 0,170, cho théy giai thich duogc
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17% su bién thién cta ndng d6 Klotho huyét thanh (pfANOVA] < 0,001). Phuong
trinh hoi quy dugc thiét 1ap nhu sau:
Nong @6 Klotho (pg/mL) = —0,655 x Thoi gian loc mau (thang) + 26,180 x
Hemoglobin (g/dL) — 2,084 x HATTr (mmHg) + 238,123.

Trong d6, hemoglobin (p = 0,005) va thdi gian loc méau (p = 0,033) 13 hai yéu
t6 lién quan doc 1ap c6 ¥ nghia thong ké, con huyét ap tam truong khong dang ké.

Két qua phan tich hdi quy tir cac nghién ctiru qudc té cho két qua khac nhau. Tac
gid Lisowska va cdng su thyc hién nghién ctru trén 67 bénh nhan LMCK va ghi nhan
rang tudi c6 moi lién hé nghich c6 ¥ nghia thong ké vaoi nong do Klotho (p < 0,05).
Tuy nhién, cac yéu to khac nhu PTH, IL-12, IL-10 va IL-1 khong c6 ¥ nghia trong
mo hinh hoi quy da bién [100]. Tac gia Yokoyama va cong su nghién ciru trén 53
bénh nhan LMCK va nhén thdy phospho huyét thanh c6 mdi lién hé thuan dang ké
v6i Klotho (r = 0,33; p = 0,014). Trong hoi quy tuyén tinh da bién, phospho huyét
thanh tiép tuc 13 yéu t6 du bao doc 1ap c6 ¥ nghia thong ké ddi vai Klotho (R2=0,18;
p = 0,020). Trong khi dé, cac yéu t6 khac nhu canxi, tudi, PTH va FGF23 khong co
¥ nghia trong mo hinh [149].

Nghién ctru cua chung t6i ¢6 wu diém khi phan tich déng thoi nhiéu yéu td
khoang xuong va can 1am sang khéc, gitp nhan dién rd cac yéu té anh huong dén
noéng d6 Klotho trong nhém LMCK. Két qua cho thay Klotho chiu tac dong chi yéu
boi tinh trang thiéu mau va ganh ning loc mau kéo dai, thay vi MLCT nhu & nhom
BTM. Diéu nay phan anh sy thay ddi co ché diéu hoa Klotho khi chirc ning than ty
nhién mét di, dong thoi goi ¥ rang Klotho c6 thé phan anh tinh trang ndi moi va murc
d6 thiéu mau & bénh nhan LMCK. Tuy nhién, nghién ctru chua bao gém céc chi sd
quan trong khac nhu FGF23, vitamin D hoat hoa hay tinh trang viém man tinh, va c&
mAu trong tig phan nhém van con han ché. Du vay, hemoglobin va thoi gian loc
mau duoc xac dinh 13 cac yéu t6 lién quan doc 14p chinh cta Klotho, giai thich khoang
17% bién thién nong d6 Klotho, cho thay Klotho c6 thé dugc sir dung phdi hop véi
céc chi s6 khac dé hd tro theo ddi va quan 1y bénh nhan LMCK.

Tong hop két qua tir hai nhom cho thay, trong BTM, MLCT 1a yéu t6 lién quan
doc 1ap manh nhat cta Klotho, trong khi & LMCK, hemoglobin va thoi gian loc mau
dong vai trd quan trong hon. Su khéc biét nay phan anh co ché diéu hoa Klotho thay
d6i theo giai doan bénh va phuong thirc diéu tri, dong thoi nhan manh tiém ning cia

Klotho nhu mét dau 4n sinh hoc trong danh gia tién trién va tién lugng bénh than man.
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4.4. TONG HQP BAN LUAN VA PINH HUONG NGHIEN CUU

Nghién ctru ciia chiing tdi cho thay nong do Klotho huyét thanh giam dan tir
nhoém ching dén nhom bénh than man, va thép nhét & nhom loc mau chu ky. O nhém
BTM, xu hudéng giam tr¢ nén 1o rét tur giai doan 3, ¢d lién quan chat ché vdi muc loc
cau than. O nhém LMCK, ndng d6 Klotho giam rd rét & bénh nhan loing xwong khi
do tai toan bo xuong dui so vdi nhdm c¢6 mat d§ xuong binh thuong hoac thiéu xuong.
Ngoai ra, phan tich ROC cho thdy Klotho c6 gia tri phan biét dang ké ddi véi mot sb
chi sb 1am sang quan trong. Cu thé, kha nang phan biét tinh trang muc loc cau than
giam (< 60 mL/ph/1,73 m?) dat AUC = 0,832 (KTC 95%: 0,787-0,878), v61 dd nhay
80% va dg dac hiéu 70% (p <0,01), goi y ré“mg Klotho ¢6 thé dong vai tro nhu mot
chi dau hd trg sang loc sdm bénh than man tién trién. Bén canh do, Klotho cling cho
thay kha nang phan biét trung binh ddi véi cac roi loan khoang xuong, bao gém: ha
canxi mau hiéu chinh (AUC = 0,655; p < 0,05), tang phospho mau (AUC = 0,654; p
<0,01) va ting PTH mau (AUC = 0,712; p < 0,01). Nhitng két qua nay ciing ¢ thém
tiém nang ung dung cia Klotho trong danh gid nguy co CKD-MBD va cac bién
chung lién quan. Trong nghién ctru nay, chiing t6i khong ghi nhan méi lién quan ¢ y
nghia gitra Klotho véi canxi mau hi€u chinh, phospho va 25(OH)D ¢ ca hai nhém
BTM va LMCK. Két qua nay pht hop véi nhiéu nghién ctru qudc té, trong d6 Klotho
dugc chung minh giam dan theo tién trién bénh than va lién quan dén rbi loan khoang
xuong. DU van con mot sd khac biét so v6i cac nghién ctru trude, két qua cia chung
t61 bo sung dit liéu méi cho bénh nhan Viét Nam va khing dinh tinh ¢mg dung cta
Klotho nhu mdt chi s6 phan anh tinh trang bénh than man va stc khoe xuong.

Piém manh cua nghién ctru 1a co mau tuong ddi 16n, dbi tuong dugc lya chon
chit ch@ theo tiéu chuin xac dinh, déng tho1 dugc phan téng r0 rang theo cac giai
doan BTM va nhém LMCK. Sy hi¢n dién ctia nhém ching giup tang do tin cdy va
cho phép so sanh truc tiép giira cac nhom nghién ctru. Viéc danh gia dong thoi nhidu
yéu t6 khoang xuong va mat do xuong, két hop voi phén tich theo sé luong rdi loan
khoang xuong, gitip lam rd vai tro cua Klotho trong CKD-MBD. Quy trinh xét
nghi¢m Klotho bé’mg ELISA duoc chuin héa va dam bao do 1ap lai, 12 mot loi thé vé
do tin cay.

Tuy nhién, nghién ctu van ton tai mot s& han ché. Trude hét, do thiét ké nghién
clru cat ngang, nghién ctru chi phan anh méi lién quan tai mot thoi diém va khong

cho phép xac dinh mdi quan hé nhan—qua, ciing nhu chua dénh gia dugc vai tro tién
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luong cua né)ng do Klotho huyét thanh d6i véi tién trién bénh than man va cac bién
¢6 1am sang theo thoi gian. Bén canh d6, nghién ctru chua dénh gia dong thoi cac dau
an sinh hoc khac c6 lién quan dén sinh 1y bénh CKD-MBD nhu FGF23, cac cytokine
viém hodc vitamin D hoat hoa. Pac biét, nghién ctru chua dinh lugng FGF23 — mot
thanh phan trung tim trong truc FGF23—Klotho cia CKD-MBD. Do d6, cdc md hinh
phan tich da bién c6 thé chua kiém soat day du yéu t6 gy nhidu quan trong nay; cac
nghién ctru tiép theo nén do dong thoi FGF23 va Klotho dé danh gia toan dién hon.
C& mau ctia mot sd phan nhém, dic bi¢t & nhém bénh nhan loc mau chu ky c6 loang
xuong, con han ché, 1am giam strc manh phan tich thong ké. Ngoai ra, sy khac biét
trong phac dd diéu tri (sir dung thudc gin phosphate, bd sung vitamin D, canxi...)
cling c6 thé anh huong dén ndng do Klotho huyét thanh va chua duoc kiém soat hoan
toan trong nghién ctru.

Céc nghién ctru tiép theo nén 4p dung thiét ké doan hé dé theo ddi su bién dong
Klotho va céc chi s6 khoang xuong theo thoi gian, dic biét trong giai doan chuyén tir
BTM sang LMCK. Viéc két hop phan tich nhiéu dau 4n sinh hoc khac nhu FGF23,
sclerostin va cac chi s6 viém c6 thé giup xdy dung mo hinh tién lwong toan dién hon
cho CKD-MBD. Ngoai ra, nén tap trung khao sat chi tiét hon méi lién quan gitra
Klotho va mat d§ xuong tai nhiéu vi tri khac nhau, dic biét & bénh nhan loc mau cé
nguy co lodng xuwong cao. Cac nghién ctru can thiép danh gia tac dong cua thude gin
phosphate, vitamin D hodc bién d6i nong do Klotho theo loc méu ciing s& cung cap
thong tin thuc tién quan trong. Cudi ciing, can xac dinh ngudng cit dic thu cho bénh

nhan Viét Nam dé nang cao gia tri ing dung trong chan doan va tién luong.
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KET LUAN

Qua nghién ciru néng d6 Klotho huyét thanh va mdi lién quan ctia né véi muc
loc cau than, mot sb yéu tb khoang xuong va mat do xuong trén 300 ddi tuong, bao
gd6m 60 ngudi khoe manh (nhém chimg) va 240 bénh nhan bénh than man (150 bénh
nhan bénh than man giai doan 1 dén giai doan 5 chua lgc méau va 90 bénh nhan loc
mau chu ky), diéu tri ngoai tri tai phong kham N§1 Théan va ndi tra tai khoa Noi Than
— Loc mau, Bénh vién Théng Nhat, tir thang 10 nam 2022 dén thang 06 nim 2024,
ching t61 rut ra mat s6 két luan sau:
1.NONG PO KLOTHO HUYET THANH O BENH NHAN BENH THAN MAN

Néng do Klotho huyét thanh giam rd rét & bénh nhan bénh than man va cé xu
hudng giam dan theo mirc d6 tién trién cua bénh, dic biét & bénh nhan loc mau chu
ky. Nhing két qua chinh bao gom:

- Nong d6 Klotho huyét thanh giam dan tir nhom chung (552,89 + 160,49
pg/mL) dén nhom bénh than man giai doan 1-5 chua lgoc mau (407,68 + 156,20
pg/mL) va thap nhat & nhom loc mau chu ky (313,19 + 118,05 pg/mL), v&i su khéac
biét c6 ¥ nghia thong ké (p < 0,0001).

- N@)ng d6 Klotho trung binh & céac giai doan BTM 1, 2, 3,4 va 5 ¢6 gia tri lan
luot 14 497,95 +151,32;490,46 + 183,16; 395,17+ 116,12; 335,44 £98,23; va 319,38
+ 128,97 pg/mL, cho thdy xu huéng giam dan khi bénh tién trién. Sy giam ndy c6 y
nghia tir giai doan 3 tr¢ di so vé1 nhém ching, cling nhu so véi giai doan 1 va 2.

- O bénh nhan LMCK, nhém c6 thoi gian loc mau > 60 thang c¢6 nong do Klotho
trung binh 258,36 + 102,17 pg/mL, thip hon c6 ¥ nghia so véi nhom loc mau < 60
thang (337,95 + 117,09 pg/mL).

2. MOI LIEN QUAN GIUA NONG PO KLOTHO HUYET THANH VOI MUC
LOC CAU THAN O NHOM BENH THAN MAN CHUA LQC MAU, MOQT SO
YEU TO KHOANG XUONG VA MAT PQ XUONG

Nong do Klotho huyét thanh c6 méi lién quan véi murc loc ciu than & nhom
bénh than man chua loc mau, mot s6 yéu tb khoang—xuong va mat d§ xuong, thé hién
qua cac két qua sau:
2.1. Méi lién quan giira ndng do Klotho huyét thanh véi mirc loc ciu thian & nhém
bénh than man chwa lgoc mau:

- Nong do Klotho huyét thanh c6 twong quan thuan véi muc loc cau than (r =
0,45; p <0,001) va hemoglobin (r=0,31; p <0,001); tuong quan nghich véi ure (r =
—0,39; p <0,001) va creatinin (r = -0,46; p < 0,001).
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- Phan tich ROC cho thiy Klotho c6 kha ning phan biét kha tdt tinh trang giam
mtec loc cau than (< 60 mL/ph/1,73 m?hay bénh thin man giai doan 3-5D), v4i AUC
= 0,832 (KTC 95%: 0,787-0,878; do nhay 80%; d0 dac hi¢u 70%; p <0,01).

- Trong phan tich hdi quy da bién, mic du dd dwa nhiéu yéu t6 vao mé hinh, chi
¢6 mirc loc ciu than 1a yéu tb lién quan doc 1ap manh nhét cua né)ng do Klotho huyét
thanh, v61 phuong trinh:

Nong @6 Klotho (pg/mL) = 2,172 x MLCT (mL/ph/1,73 m?) — 1,357 x
Hemoglobin (g/dL) + 0,171 x Tudi (nim) + 307,517.

Mo hinh c6 ¥y nghia théng ké (p < 0,001), v6i hé sb x4c dinh R? = 0,207, giai
thich khoang 20,7% su bién thién nong do Klotho huyét thanh.

2.2. Méi lién quan giira ndng d9 Klotho huyét thanh véi mdt sé yéu té6 khoang
xwong, mat d¢ xwong

a. M6i lién quan giira nong d9 Klotho huyét thanh véi mét s6 yéu té khoang
xuong

- O nhém bénh than man chua loc mau, Klotho ¢6 tuong quan nghich vé1 PTH
(r =-0,37; p < 0,001) nhung khong c6 mdi lién hé ¢6 ¥ nghia véi canxi, phospho
hozc 25(OH)D huyét thanh (p > 0,05).

- O nhém loc mau chu ky, Klotho twong quan nghich véi thoi gian loc mau (r
=-0,29; p = 0,005) va thuan v&i hemoglobin (r = 0,34; p < 0,001); khong ghi nhan
tuong quan c6 y nghia gitra Klotho va canxi, phospho, 25(OH)D hoac PTH.

- Hdi quy da bién xé4c dinh thdi gian loc mau va hemoglobin 13 hai yéu t6 anh
hudng chinh dén néng d6 Klotho huyét thanh & nhém LMCK. Phuong trinh hdi quy
day du:

Nong d6 Klotho (pg/mL) = —0,655 x Thoi gian loc mau (thang) + 26,180 x
Hemoglobin (g/dL) — 2,084 x HATTr (mmHg) + 238,123.

Mo hinh c6 ¥ nghia thdng ké (p < 0,001), vi hé s6 xac dinh R2 = 0,170, giai
thich khoang 17% su bién thién nong d6 Klotho.

b. Méi lién quan giira nong do Klotho huyét thanh véi mat do xwong

O bénh nhéan loc mau chu ky, nong do Klotho huyét thanh giam c6 ¥ nghia &
nhom co6 loang xuong do tai vi tri toan bd xuong dui (255,99 + 110,28 pg/mL) so voi
nhém thiéu xuong hodc mat do xuong binh thuong (315,27 + 114,24 pg/mL; p <
0,05). Tuy nhién, chua ghi nhan tuong quan tuyén tinh c6 y nghia giita Klotho va mat

dd xuong tai cac vi tri khac.
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KIEN NGHI

Dua trén két qua nghién ctru vé ndng do Klotho huyét thanh va mdi lién quan
véi muc loc cdu than, mot sd réi loan khoang xuong ¢ bénh nhan bénh than man,
chung toi dé xuat mot s kién nghj sau:

1. UNG DUNG KLOTHO TRONG THU'C HANH LAM SANG

- Néng do Klotho huyét thanh giam dan theo tién trién bénh than man va thoi
gian loc mau, dac biét gidm ro tir giai doan 3 tré di. Do do, xét nghi¢m Klotho co thé
duoc can nhic sir dung nhu mdt dAu 4n sinh hoc bd sung ¢ cac nhoém bénh nhan chon
loc, bao gém: bénh nhan bénh than man tir giai doan 3 tr¢ 1én; bénh nhan co6 16i loan
khoang—xuong (PTH ting, phospho tdng, mat do xuong giam); bénh nhin loc mau
chu ky, dac biét & nhom c6 thoi gian loc mau kéo dai.

- Phan tich ROC cho thay Klotho c6 kha ning phan biét tinh trang giam mirc
loc cau than (< 60 ml/ph/1,73 m?) kha t6t, qua d6 goi ¥ vai tro tiém nang trong hd trg
danh gia muc d6 suy giam chirc nang than & cac nhém nguy co cao, trong diéu kién
xét nghi€ém ELISA hién cé.

2. THEO DOI VA DANH GIA CKD-MBD

- X¢ét nghiém Klotho co thé duoc xem 1a mot dau 4n sinh hoc tiém nang, co thé
phéi hop véi cac chi sb truyén théng nhu canxi, phospho, PTH, 25(OH)D va mat do
xuong nham gop phan danh gia réi loan CKD-MBD & bénh nhan bénh than man.

- Mic du thiét ké nghién ciru cit ngang chua cho phép két luan quan hé nhan—
qua, viéc kiém soét cac yéu t6 thuong di kém véi ndong d6 Klotho thip nhu ting
phospho mau, ting PTH va thiéu mau c6 thé gop phan cai thién tinh trang CKD—
MBD va han ché bién chirng xuong—mach mau ¢ bénh nhan bénh than man.

3. PINH HUONG NGHIEN CU'U TIEP THEO

- Can nghién ctru doan hé doc dé theo ddi bién ddi nong d6 Klotho theo tién
trién bénh va dap ung diéu tri.

- Két hop phan tich dong thoi cac dau an khac nhu FGF23, sclerostin hodc
25(0OH);D3 dé xay dung mo hinh tién lugng toan dién CKD-MBD va danh gia
ngudng Klotho c6 y nghia 1am sang cho tirng giai doan bénh.
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148 | Tran Vin H. Nam 1949 20094315
149 | Tran Vin T. Nam 1961 18133807
150 | Vi Van L. Nam 1951 20021799
151 | bang L. Nam 1949 13076056
152 | Dinh Thi Thanh Th. Nir 1943 17009162
153 | Duong Ngoc A. Nam 1943 13191135
154 | Duong Thi Y. Nir 1937 22039156
155 | Hd Minh L. Nam 1962 14042372
156 | H Thi Ch. Nix 1937 17044170
157 | H6 Thi Thu H. Nir 1979 18126102
158 | Lé Hong Ph. Nam 1942 13118443
159 | Lé Vian L. Nam 1935 13046676
160 | Nguyén Thi D. Nir 1940 14071094
161 | Nguyén Thij Kim C. Nir 1937 13103088
162 | Nguyén Thi Kim Kh. Nir 1953 18067552
163 | Nguyén Thi M. Nir 1943 13074838
164 | Nguyén Thj Thuy L. Nir 1953 22216549
165 | Nguyén Thi \2 Nir 1944 22238196
166 | Nguyén Van A. Nam 1953 22096912
167 | Nguyén Vin Th. Nam 1962 14098922
168 | Nguyén Vin Tr. Nam 1936 13047178
169 | Pham Huy Kh. Nam 1950 13050260
170 | Pham Vin D. Nam 1956 21003347
171 | Ta BPic M. Nam 1940 13048204
172 | Théi Thi Thanh T. Nir 1972 20059297
173 | Tran Thanh L. Nam 1948 13073549
174 | Tran Vian L. Nam 1943 13164929
175 | Trinh Binh Neg. Nam 1940 13108724
176 | Trinh Tat H. Nam 1962 13054306
177 | Truong Kim L: Nam 1947 22181865
178 | V& Anh D. Nam 1975 17097687
179 | V& Thi Kim K. Ni 1947 13053229
180 | Vi Viét C. Nam 1957 19037281
181 | Bui Thi Kim B. Nir 1942 13086184




182 | HG Thi Péng Ph. Nir 1961 19156308
193 |HoVan'Y Y. Nam 1957 20182488
184 | Lam Van Qu. Nam 1963 19919247
185 | Lé& Nhit L. Nam 1992 23088283
186 | Lé Thanh T. Nir 1967 22049703
187 | Lé Thi D. Nir 1947 18021661
188 | Luong Minh Th. Nam 1969 15093695
189 | Nguyén Ping Qu. Nam 1983 16127220
190 | Nguyén D. Nam 1946 15148309
191 | Nguyén H. Nam 1943 13095574
192 | Nguyén Thi Hong H. Nir 1962 13074191
193 | Nguyén Thi Kim Ng. Nir 1980 23918099
194 | Nguyén Thi V. Nir 1949 18950000
195 | Pham B4 H. Nam 1975 22134651
196 | Pham Thj Qu. Nir 1955 23228079
197 | Pham Thi U. Nir 1959 16023816
198 | Phan Tan Ph. Nam 1952 13079051
199 | Tang C. Nam 1945 23162658
200 | Tran Hoang C. Nam 1947 13089958
201 | Tran Minh H. Nam 1966 23164881
202 | Tran Quang M. Nam 1953 13093198
203 | Tran Thanh V. Nam 1957 14099662
204 | Tran Thi H. Nir 1948 23031560
205 | Trinh Duy D. Nam 1983 23231776
206 | Truong Thi Bach H. Nir 1964 23222779
207 | Truong Thi L. N 1941 20935403
208 | Vinh T. Nam 1958 21920060
209 | V& Thanh H. Nam 1954 14032033
210 | Vii Thi R. Nir 1946 20147988
211 | Bui Thi L. N 1940 13052491
212 | Bui Thi Ph. Nir 1955 18082585
213 | Cao D. Nam 1939 16056165
214 | Ding Bao Ch. Nir 1980 18941519
215 | Pang Thi L. Nir 1954 13054917
216 | Dang Thi Nhu Qu. Nir 2001 21196766
217 | Pao Thanh Ph. Nam 1978 21084900
218 | Pao Vian D. Nam 1962 21048308
219 | Pinh Thj p. Nir 1958 15048688
220 | Pinh Vin S. Nam 1967 21935201
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221 | B& Hang S. Nam 1953 14059667
222 | P& Thi L. Nir 1950 13719836
223 | Doan Thj Hoai Th. Nir 1983 21227541
224 | Bong Thi H. Nix 1949 21940135
225 | Pong Thi L. Nir 1940 15136991
226 | Duong Xuéin Ch. Nam 1952 21048308
227 | H6 Thién T. Nam 1957 18018077
228 | Ho Xuan Tr. Nam 1956 13061369
229 | Hoang Thi Kim Ph. Nir 1973 17067376
230 | Huynh Thanh T. Nam 1985 15128179
231 | Huynh Vian Qu. Nam 1952 19012215
232 | Lé Hung C. Nam 1961 16913231
233 | Lé Minh Th. Nam 1943 18104950
234 | Lé Thi L. Nir 1937 15135482
235 | L& Thi Minh A. Nir 1942 13052685
236 | Lé Thi Ngoc T. Nir 1941 13052727
237 | Lé Thi T. Nit 1943 13052783
238 | Lé Van M. Nam 1966 18026783
239 | Ly Lé Qu. Nt 1959 15148266
240 | Lé Trong Ph. Nam 1981 13054670
241 | Mai Xuan L. Nam 1962 19091782
242 | Ng6 Dinh M. Nam 1953 19942382
243 | Ngé Thanh M. Nam 1965 16019298
244 | Ng6 Thi Bach T. Nir 1960 13059460
245 | Ngb Viét H. Nam 1951 18005682
246 | Nguyén Cao Th. Nam 1958 18135082
247 | Nguyén Cong H. Nam 1947 13049790
248 | Nguyén Pinh D. Nam 1962 14034568
249 | Nguyén Hoang Ph. Nam 1965 19016301
250 | Nguyén HuynhNha  Th. Nir 2001 16003157
251 | Nguyén Kim A. Nir 1962 15135455
252 | Nguyén Manh C. Nam 1962 19919709
253 | Nguyén Minh H. Nam 1962 16086726
254 | Nguyén Ngoc Ng. Nam 1954 15018915
255 | Nguyén Thanh C. Nam 1977 13054584
256 | Nguyén Thanh b. Nam 1985 17096528
257 | Nguyén Thanh V. Nir 1960 14160866
258 | Nguyén Thi B. Nir 1953 16030883
259 | Nguyén Thj B. N 1946 18932773




260 | Nguyén Thi C. Nir 1973 21181214
261 | Nguyén Thi Ch. Nir 1937 21107629
262 | Nguyén Thi Kiéu Tr. Nir 1986 15908379
263 | Nguyén Thi Kim H. Nir 1953 18005325
264 | Nguyén Thi Minh H. Nir 1947 22034961
265 | Nguyén Thi Nhu Th. Nir 1983 22074530
266 | Nguyén Thi Ph. Nir 1951 21920234
267 | Nguyén Thi Thanh Th. Nir 1977 13055307
268 | Nguyén Thi Thu L. Nir 1958 22934076
269 | Nguyén Truong Bao  H. Nir 1975 16936335
270 | Nguyén Vin D. Nam 1958 15902117
271 | Nguyén Vin K. Nam 1958 22947264
272 | Nguyén Vin M. Nam 1958 14088399
273 | Nguyén Vin S. Nam 1973 18016914
274 | Nguyén Vin Th. Nam 1980 21166922
275 | Nhit S§ H. Nam 1943 13048905
276 | Ong Thi Tuyét H. Nir 1953 13082954
277 | Pham N. Nam 1956 19912700
278 | Pham Ngoc T. Nam 1954 22121458
279 | Pham Quéc D. Nam 1954 14050199
280 | Pham Thi N. Nir 1946 13064562
281 | Phan Hoang Th. Nam 1963 19028081
282 | Phan Thi Minh T Nir 1976 13058682
283 | Str Thi Thu H. Nir 1956 18941865
284 | Tran Pric Th. Nam 1960 15147224
285 | Tran H. Nam 1956 18947093
286 | Tran Qudc Kh. Nam 1963 21931079
287 | Tran Quy T. Nam 1941 13098083
288 | Tran Thi S. Nir 1950 13064844
289 | Tran Thi T. Nir 1987 16164608
290 | Trinh Vian Tr. Nam 1959 17089350
291 | V& Cam A. Nir 1972 21905424
292 | V& Khanh L. Nam 1966 15944853
293 | V& Thi H. Nir 1945 13718834
294 | V3 Thi N. Nir 1950 18951315
295 | V& Thi Thu H. Nir 1973 13065837
296 | V& Van T. Nam 1941 15911878
297 | Vi Céng H. Nam 1954 13054125
298 | Vi B4 Thu Th. Nir 1999 22017728




299 | Vi Sinh H. Nam 1941 13060703
300 | Vuong Thi Ngoc B. Nam 1940 22904160
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