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1
MO PAU

1. TINH CAP THIET CUA BE TAI

Bénh than man g1a1 doan cudi 1a hau qua cua phan I6n céc bénh than
man tinh va mot s6 cac bénh ly toan than, chuyén hoa (dai thdo duong,
lupus ban do hé thong, tang huyet ap...), ddc trung boi ton thuong cac
nephron khong hoi phuc dan dén glam dan chirc néng cua ca hai than.

biéu tri bénh than man giai doan cudi cho dén nay di c6 nhiéu
tién bo nhung van con doi hoi trang bi ky thuat va chi phi I6n. Ngay
nay, véi su phat trién cua cac bién phap diéu tri thay the than suy nhu
tham phén phiac mac, loc mau chu ky , ghép than nén thoi gian sbng
cing nhu chat lwong séng cua nhung bénh nhan méc bénh than man
giai doan cudi da duoc cai thién rd rét so véi trude day. Cling tir d6
nhitng bién chung cua bénh than man (BTM) nhung khong kiém soat
duoc bang cac phu’ong phép tham phan, loc mau sé xuit hién nhiéu
hon, trong d6 c6 cac bien Chung lién quan dén suy giam chuc ning
than vai tro cua than ddi véi chuyen hoa xuong.

Loan dudng xuong do than 1a bién ching xwong do than da dugc
Liu &Chu mo ta tir nam 1942, 1a hau qua caa cudng can giap thir phat
sau suy giam chirc ndng than, lam cho tién lugng cta bénh nhan bénh
than man tré nén xau hon vi nguy co gay xuong cao do nhuyen xuong,
viém Xuong Xo nang va loang xuong. Céc nghién ctu tiép theo trong
linh vuc nay da lam sang té thém vai tro cac khoang xuong va mét so
chit khac nhu canxi, phospho, PTH, vitamin D, nhom, beta 2
mlcroglobulln phosphatase kiém, beta- Crosslaps FGF 23,...lién quan
dén céc rdi loan xuong ké trén 6 bénh than man, loc mau chu ky. Bén
canh do, nhitng roi loan Ve khodng xuong s& dan dén tinh trang ling
dong khoang xuong, nhét 1a canxi, gdy nén ton thuong céc t6 chirc
ngoai xuong (van tim, mach mau, co, khop, da...), trong s6 nay quan
trong la canxi hda mach mau va gay nén cac bién co tim mach. .

Tu nhiing nghién cuu Ve moi lién quan gitta cac bat thuorng
khoang xuong (sinh hoa), bét thu(yng Ve xuong, canxi héa mach
mau hodc mé mém véi nhau, nén ndm 2005 Hoi ddng vé cai thién
két qua toan dign vé bénh than (KDIGO) mot to chirc cua Hoi than
hoc quoc té, da dua ra thuat ngir va dinh nghia méi dé &p dung trén
toan thé giéi vé rdi loan xwong va khoang xuong trén Bénh than
man (RLXVKX BTM). Nam 2009, lan dau tiéen KDIGO dua ra 39
khuyén cdo vé chin doan va diéu trj vé Bénh than man - rbi loan
xuong va khoang xuong. Nam 2017, KDIGO tiép tuc cap nhat vé6i
dleu chinh 15 trén téng s6 39 khuyen cdo cta nam 2009 véi nhing
bang chimg khoa hoc méi v6i muc dich tiép cin toan dién,phat hién
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va diéu tri som tich cyuc cac bat thuong khoang xuong va xuong
trén b¢nh nhan bénh than man, loc mau chu ky. Diéu nay da néi 1én
ran nghién ctru rdi loan xwong va khoang xuong do Bénh than man
la cap thiét va dang quan tam.

O nuéc ta, di 6 nhitng nghién cuu, cong bé vé khoang xuong, mat
d6 xuong. Tuy nhién, v€ khoang xuong van chi dung lai nong d6 canxi,
phospho, PTH; chua co nhiéu nghién cau ve vitamin D, béta 2
microglobulin, Nhém, vé mét d6 xuong bang DEXA, Vé canxi hoa dong
mach chi bung va lién quan giita 3 rdi loan nay trén bénh nhan loc mau
chu ky. D& nghién ciru mot cach day di, toan dién tat ca 3 rdi loan:
khoang xuong, xuong, canxi hda mach mau nén ching téi chon dé tai
luan &n 13 : “Nghién cizu réi loan xwong, khodng va cdc yéu to lien
quan trén bgnh nhan bénh thdn man giai doan 5 lec méau chu ky” dé
nghién ciru mot cach day da, toan dién tat ca 3 rdi loan: khoang xwong,
xuong, canxi héa mach mau trén bénh nhan dang loc mau chu ky.

2. MUC TIEU NGHIEN CUU

2.1. Panh gia cac roi loan khoang xwong, mat do xuong, canxi hoa
mach mau theo phan loai rdi loan xwong va khoang xuong - Bénh
than man caa KDIGO 2017 trén bénh nhan dang loc mau chu ky.

2.2. Khao sat méi lién quan gitra réi loan xwong va khoang xuong véi mot
s6 yéu td 1am sang va can 1am sang ¢ bénh nhan dang loc mau chu ky.

3. Y NGHIA KHOA HQC VA THUC TIEN CUA BE TAI

3.1. Y nghia khoa hoc

KDIGO 2017 cap nhat khuyen cdo chan dodn, myc tiéu cac
khoang xuwong can dat va khuyén cdo diéu tri vé rdi loan khoang
xXuong, xuong trong bénh than man, loc mau chu ky. Két qua nghién
ciu nay gilp bd sung cac hiéu biét vé ty 18 dat tidu chi khoang
xuong, vé loang xuong, canxi héa dong mach chu bung va gop phan
danh gia cac yéu td lién quan, co ché bénh sinh cua réi loan khoang
xuong, xuong trong bénh than man.

32.Y nghia thyc tién

Phat hién, chan doan cung luc ca 3 réi loan : khoang xwong, lodng
xuong, canxi hoa dong mach chu bung trén bénh nhan bénh than man
loc mau chu ky la can thiét trong thyc tién. Gilip cac thay thudc 1am
sang, chuyén nganh loc mau xur tri k1p thoti theo khuyen céo diéu tri
ciia KDIGO 2017 goép phan giam cac bién chung Ve xuong va tim
mach va xa hon 1a giam ty I¢ tu vong chung va ti vong tim mach.

4. DONG GOP CUA LUAN AN

La dé tai dau tién nghlen Clru, danh gia mét cach toan dién & ca 3

linh vuc vé rdi loan khoang xwong, mat d6 xwong, lodng xuong va
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canxi hoa dong mach chu bung & bénh nhan bénh than man loc méau
theo phan loai cua KDIGO 2017 tai Viét Nam qua s6 liéu caa 1 trung
tam loc mau.

Tir 56 ligu két qua cua nghién cau s& cung cap mot buc tranh toan
dién vé réi loan khodng xuong, xuong trong bénh than man loc mau
chu ky, dé tir d6 cac thay thudc 1am sang can c6 ké hoach du phong
thich hop va diéu tri hiéu qua céc réi loan nay. Pay la nhitng déng
gop mai cua dé& tai nay.
5.BO CUC CUA LUAN AN

Luan an co6 125 trang vai 4 chuong, 60 bang, 03 hinh, 01 so do, tai
lieu tham khao: 110 (tiéng Viét: 21, tiéng Anh: 89). Pat van dé va muc
tiéu nghién ctu: 3 trang, tong quan: 30 trang, ddi twong va phuong
phép nghién ctu: 22 trang, két qua nghién ctu: 36 trang, ban luan: 31
trang, két luan: 02 trang va kién nghi: 01 trang.

) Chuong 1
TONG QUAN TAI LIEU

1.2. ROl LOAN XUONG VA KHOANG O BTM- LMCK
1.2.1. Pinh nghia RLXVKX-BTM

Nam 2005,KDIGO di dwa ra két luan: Thuat ngtr RLXVKX -
BTM, cin duoc sir dung dé mo ta mot hoi ching 1am sang rong hon
bao gém bt thuong vé tim mach, xuong, khoang xuwong, duoc xem
la mot bién ching ciia BTM.RLXVKX-BTM 14 thuat ngit thich hop
dé mo ta toan dién vé 1am sang hodc 1a mot hoi chimg. Bao gém
nhitng bét thuong vé 1am sang, bat thuong sinh hoa, hinh anh hoc &
bénh nhan BTM. KDIGO da dua ra cac dinh nghia sau:

- Réi logn xwong, khodng xwong do bénh thgn man.

RLXVKX - BTM biéu hién bai mot hoic két hop cac thanh té:

+ Bt thuong chuyén héa canxi, phospho, PTH, hoic vitamin D

+ Bt thuong chu chuyén xuwong, khoang hoa, thé tich, ting truéng
hodac mat do xuong.

+ Canxi héa mach méau hoic mé mém khéc.

- Dinh nghia logn dwéng xwong do than.

+ Loan dudng xuwong do than 1a su thay ddi hinh thai hoc cua
xuong trén bénh nhan BTM.

+ Loan dudng xuong do than dwoc xem 1a mot thanh té vé& xuong
trong RLXVKX - BTM, dugc dénh gia vé mat hinh thai mé hoc qua
sinh thiét xuong.



1.2.2. C&c RLXVKX - BTM
1.2.2.1. Réi logn Chuyén héa khodng xwong.

- Tang phospho mdu

Khi MLCT duéi 40ml/phut, khd nang loc cau than do6i véi
phospho giam dan dén ndéng do phospho mau tang. Khi bénh than
man nang dan va MLCT giam xudng du6i 15 ml/phit, ting phospho
c6 thé c6 ¢ hau hét cac bénh nhan. Su tang phospho mau nay c6 thé
gay ra mot sé hau qua sau:

+ Giam nong do canxi ion hoa.

+ Tang phospho mau co thé lam giam su giai phong canxi tir xuong,
Canxi mau glam kich thich tiét hormon tuyen can giap PTH. Phospho
ciing tryc tiep kich thich tiét PTH, tryc tiép va gian tiép lam giam hiéu
luc caa vitamin D.Khi suy giam chirc nang than, phospho khong duoc
thai ra gdy ting phospho mau, phospho cang ting cao thi ndng d6 canxi
mau cang giam, téng thém cuong can giap thu phat.

- Gidm canxi va cu’o‘ng tuyen can gidp thw phat

C6 3 gia thuyét giai thich co ché bénh sinh ctia giam canxi mau:

+ Do & dong phospho.

+ Do su d& khéang ciia xuong d6i voi PTH.

+ Do rdi loan chuyén héa vitamin D.

Cac nguyén nhan gay ra cuong can giap tha phat trong BTM:

+ Do « dong phospho

+ Nong do canxi thap )

+ Réi loan chuyén hoa vitamin D va thi¢u cung cap calcitriol.

+ Su dé khéng cua xuong doi véi PTH

+ Sy tang sinh doc 1ap cua té bao tuyén can giap

- Roi loan chuyen héa vitamin D.

Réi I0an chuyen héa vitmin D trén bénh nhan BTM do 2 yéu to:

+ Do suy giam chirc nang than, nhu mé than mét chac nang dan
dén giam tong hop calcitriol.

+ Tich tu phospho do giam MLCT dan dén nong do phospho méu
tang cao kim ham sy tong hop 1,25 (OH),Ds.

- Réi loan nhém & bénh than man.

Trong huong dan KDOQI 2003 Ve chuyén héa va bénh xuong
trong bénh than da dwa ra khuyén céo vé nhém la: Bé du phong nhigm
doc nhom, viéc st dung déu dan nhdm can tranh va nhdm dich tham
phan phai < 10pg/L. Pé danh gia phoi nhiém nhém va nguy co nhiém
d6c nhém, nhdm méu can duoc dinh 1an it nhat 1 1an 1 nam va mdi 3
thang & nhitng bénh nhan cé sir dung thudc chira nhém. nhém mau nén
can giir & mic < 20pg/L.
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- Roi loan p2 microglobulin & bénh than man.

O ngudi binh thuong, nong do B2 mlcroglobulln huyét thanh nho
hon 2 mg/L, ¢ bénh nhan loc mau chu ky nong d6 2 microglobulin
huyet thanh cao gap 15 dén 30 13n so veéi ngudi binh thuong.Cac
biéu hi¢n cua amyI0|d03|s B2 mlcroglobulm thuong xuat hién sau
nhleu nim loc mau, sau 2 dén 10 nim. Cac nghién ciru dd cho thay
cod dén 90 % benh nhan cé bang ching bénh ly amyloidosis 2
microglobulin lac 5 ndm sau loc mau.
1.2.2.2. Réi logn xwong do than.

- Loang xuong

Vi cac bang chimg méi qua nc tién ctu da chung minh MbX
thip duoc do bang DXAdy doan duoc gay xuong ¢ bn BTM gd
G3a-G5D nén khuyén céo KDIGO 2017 vé chan doan, diéu tri va
phong nguaRLXVKXtren BTM di thay dbi, diéu ch1nh S0 Vi
khuyen cao KDIGO 2009 (tiéu muc 3.2.1).Hon nira, sinh thiét xuong
khéng thé thuc hién duoc mot cach thudng qui, rong rai.
1.2.2.3. Canxi héa ngodi xuong

Canxi hoa ngoai xwong, con goi la canxi héa mo mém, gop phan
vao lam nang thém bénh nhan BTM. Canxi co thé ling dong trong dong
mach (canX| hda mach mau), trong mat, trong cac co quan (thuong gap o
tim va phol) xung quanh khép va trong da. Vi tri de doa, khong mong
mUOn nhat cua su canxi hoa ngoai xuong la tai cac mach mau, chu yeu
biéu hién su voi héa & 16p noi mac va trung mac cua cac dong mach.
1.2.2.4.Cac huéng danchan dodn, dénh gia, diéu tri RLXVKX- BTM.

KDOQI 2003 da duva ra huong dan thuc hanh lam sang vé chuyén
hoa KX va bénh xuong trong BTM. KDOQI 2003 da dua ra 16
huéng dan, gdbm 12 huéng dan vé chuyén héa KX va 4 hudng dan vé
bénh xuong do BTM

KDIGO 2009 da dua ra hudng dan thyc hanh I1am sang vé chan
doan, danh gia, du phong va dieu tri vé RLXVKX-BTM, gom 6
chuong (39 khuyén céo)

KDIGO 2012 huong dan thuc hanh lam sang vé danh gia, diéu tri
BTM, goém 5 chuong va 97 khuyén céo.

Gan day nhat ,KDIGO 2017 da dua ra cap nhat hucng dan thuc
hanh 1am sang vé chan doan, danh gia, du phong va diéu tri vé
RLXVKX-BTM. Trén co s¢ cua husng dan KDIGO 2009, KDIGO
2017 da cap nhat diéu chinh 15 khuyen cao:

Nhu vay, két hop khuyén céo cia KDOQI 2003, KDIGO 2009
va ban cap nhat cia KDIGO 2017 c6 nhiing ndi dung can luu y vé
chin doan RLXVKX-BTM nhu sau:

- Ve xuong: KDIGO 2017 da cap nhat do MDX ( DXA) vao sir dung
dé chan doan lodng xuong & bn BTM tir giai doan 3a dén 5D
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- V¢ khoang xuong: KDIGO 2017 van gii tiéu chuan can dat cua

cac KX trong mau ddi véi BTM 5D nhur khuyen cao KDIGO 2009

Riéng KDOQI 2003, trong khuyen c40, c6 dua ra thém 2 thanh t6
khéac trong phan khoang xuong can luu y cua la p2 microglobulin va
nhom mau.

- V/é canxi hda mach mau: KDIGO 2017 van giir khuyén cdo KDIGO
2009, cu thé 1a; O bn BTM gd 3 dén 5D: X quang bung bén dugc
khuyen céo dé tam soat canxi h6a mach mau va siéu 4m tim dé tham do
canxi hoa van tim, nhu 1a thay thé hop ly cho cét I6p vi tinh (2C).

1.3. CAC NGI-IIENCUU TRONG VA NGOAINUOC CO LIEN QUAN
1.3.1. Cac nghlen ciru vé khoang xuong

Trong nudc va nude ngoai da c6 nhirng nghién ctru vé RLKX trén
bn BTM — LMCK, nhung chu yeu la theo tiéu chuan cua KDOQI
2003. Chua c6 cong bo nhiéu vé RLKX theo tiéu chuan khuyén céo
ciia KDIGO (2017),vé B2 microglobulinva dac biét la Nhom.

1.3.2. Cac nghlen ctru vé mat dg xwong, loing xwong

& nudc ngoai ¢d nhitng nghlen cru vé mat d6 xuong, loang xuong
trén bn BTM, LMCK.

1.3.3. Cac nghlen Ctru lién quan den canxi h6a ngoai xuong

Trong nudc chua cic cd cong bd canxi hda mach méau trén bn
BTM - LMCK.

Nhin chung, cac tac gia trong va ngoai nudc chi di sdu nghién ctu
ting linh vuc cua réi loan xuong, khoang xuong, mat d§ xuong do
bénh than man, loc mau theo khuyen cao cua KDIGO 2017. Con it
tac gia nghién ctru day du ca 3 réi loan nay va cac méi lién quan giita
céc roi loan vai nhau.

i . Chuong2 ) )
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. DOI TUQNG NGHIEN cuu

Dbi tuong nghlen ctru gém 276 ngudi, gdom 2 nhom:

+ Nhom bénh 163 BN LMCK

+ Nhom doi ching (tham chiéu) 113 nguoi khoe manh.

Thoi gian nghién ctu: tir thang 01/2017 dén thang 12/2018.

Dia diém nghién ctiu: Khoa Than nhan tao BVQuan 2,Tp HG chi Minh.
2.1.1.Tiéu chudn chon bénh nhan.

BN BTM gd cubi (5D) dang loc mau chu ky tai Khoa than nhan
tao tir 6 thang tro 1én

Tu01 truong thanh tir 18 tudi tro Ién.

Dong y tham gia nghién ctu

Chura dugc ghép than.
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2.1.2. Tiéu chudn chgn nhém chang.

La nhiing nguoi khoe manh dén kiém tra sirc khoe tai khoa kham
bénh (khdng mac BTM va cac bénh 1y kem theo khac xac dinh théng
qua thim kham 1am sang va cac xét nghiém can lam sang).

Bong y tham gia nghién cuu.

Tubi truong thanh tir 18 tudi tro Ién

Khong nghién ruou, khdng hat thuéc 14.

2.1.3. Tiéu chudn logi trir doi twong

- Dot cip cua benh than man.

- Phy nit méc hoac da cat bu0ng trang, ti cung

- Dang trong tinh trang nhiém trung, viém..

- Tién sir mac cac bénh c6 anh hudng xuong nhu bénh co Xuong
khép, bénh 1y duong ong tiéu hoa, gan mat, bénh tuyén can giap, bat
dong kéo dai, bénh hé thong

- CO sir dung (trong vong 1 thdng tinh dén ngay lam céc xn) cac
thudc 1am anh huong dén chu chuyén xuong nhy Canxi, Phospho-
binders, vitamin D, corticosteroides, cac thubc diéu tri lodng
xuong (Bisphosphonates, Raloxifene...), calcimimetics, cac thube
anh huong dén PTH, 25(0H) VitD.

2.2, PHUO’NG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciru

- Thlet ké nghién ctru:Phuong phap nghién ctu md ta cat ngang
c6 ddi ching.

-C& mau: Chon ¢& mau thuan tién gém tat ca bn loc mau du tiéu
chuan chon nhdm bénh tai khoa than nhan tao trong thoi diém nghién
cttu, chon nhém chung tuong dong vé gioi va do tuoi.

2.2.2. Cac buéc tién hanh: Mai d6i turong tham gia nghién ctru duoc
thu thap bang mot phleu nghién cuu ghl nhan nhing thong tin vé ca
nhan, chi s6 nhan trac, kham xét Lam sang, can 1am sang. .
2.2.2.1.Tham kham ldm sang.

- Cén nang co thé.Chiéu cao cua co thé.Chi s6 khol cua co. thé: BMI

- Huyét ap: Phan do tang huyét ap theo khuyén cdo chan doan va
diéu tri coa VNHA/VSH 2018

- Loc mau chu ky: Bn dugc loc mau 3 lan/tuan, cach ngay voi
téng luong thoi glan 12 gioftuan.

+ May loc- mang loc: Str dung may loc Surdial — Nipro, mang loc
Elisio™ laloai mang tong hop Polyethersulfonecuahdng Nipro, Nhat
Ban san Xuét.

+ K§ thuat loc mau: phuong phap loc HD standard, co chéchinh 1a
khuéch tan va siéu loc véi dungd1ch loc bicabonate.
2.2.2.2 Cac kham xét cdan lam sang
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+ Qui dinh vé Iay mau tinh mach dé lam xn khoang xuong: cho
vao ong nghiém mau chat Chong dong khi xn mau huyét twong va
khéng c6 chong dong di véi mau huyet thanh.

+ Nhém chang: lay mau chua an sang, trudc 9 gid séng va it nhat sau
8 gio nhin doi.

+ Nhoém LMCK: Thuc hién ldy mau mau dé lam xét nghiém (sinh
hoa)theo khuyen céo ciia KDIGO. Bn nhin d6i va lay truéc cudc loc dau
tién cua tuan. Vi dy bn LMCK vao cic ngay 24,6 thi lday mau
truocphlen loc ngay thir 2; bn LMCK' vao 3,5,7 thi ldy mau trudc phién
loc ngay thu 3. Lay mau khi bénh nhan bt dau sir dung mang loc mai.

- Céc xét nghlem vé khoang xuong:

- Xn Canxi mau

* Chéan doan RL canxi mauhc ¢ bn loc mau theo KDIGO:

Canxi mau binh thuong (hc): 2,1- 2,6 mmol/L

Canxi mau tang (hc): > 2,6 mmol/L

Canxi mau giam (hc): < 2,1 mmol/L.

- Xn Phospho mau

* Chan doan réi loan phospho méau ¢ Bn LMCK theo KDIGO:

Giam: < 0,8 mmol/L.

Binh thwong: 0,8 — 1,50 mmol/L.

Tang: > 1,50 mmol/L.

- Chisé CaxP i

* Chan doan RL Ca x P & Bn LMCKtheo tiéu chuan K/DOQI:

Binh thuong: < 4,4 mmol /12,

Tang: > 4,4 mmol /12,

- Xn iPTH mau.

* Chan doan roi loan PTH theo KDIGO ¢ Bn LMCK:

Giam: <130 pg/mL

Binh thuong: 130 dén 600 pg/mL.

Téang: > 600pg/mL.

- Xn Vitamin D mau (25 OH D)

*Chén doan rdi loan 25 OHD mau ¢ Bn LMCKcua KDIGO:

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

Thiéu 25 OHVit D (deficiency) khi 25 OH D< 15 ng/mL.

-XnNhbmmau ) o

Cong cu thuc hién: bang hé thong khoi phé plasma cam wng ICP-
MS 7700x cua hang Agilent

*Phén loai Nhdm mau ¢ Bn LMCK(5D) cua KDOQI

Nhém mau nén (baseline) can dat 1a nhém méu < 20 pg/L.

NhOm mau gisi han (chua diéu tri) khi nhdm méu 20 - 60 ug/L.

Nhém mau cao (can xt ly) khi nhém méu > 60 pg/L.
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-Xn beta 2 microglobulin mau

*Phan loai beta 2 m|croglobuI|n méu O Bn LMCKtheo KDOQI.

B2 Microglobulin mau ¢ nguoi binh thuong: < 2.0 mg/L.

- Po mit d§ xwong.

Phuong tién: do DEXA, may Hologic Discovery Wi, Hoa ky.

*Chan doén loang xuong theo tiéu chuan T chuc y té thé gisi (WHO)

- Chup phim bung tim canxi h6a mach mau

Phuong tién: May chup X quang HF 525.

K§ thuat X quang bung bén: theo khuyén céo cua Kauppila va cs.

* Phan tich, danh gia hinh anh X quang dugc thuc hién boi bac sy
chuyén khoa chin doan hinh anh.Véi hod dong mach chu bung dugc
tinh theo thang diém Kauppila (AAC) va ghi nhan c6 vo6i hoa dong
mach cht bung khi bénh nhan c6 AAC >4 diém.
2.2.2.3. X 1y sé liéu.

Bang chwong trinh SPSS phién ban 20.0 va Excel 2010.

Khao sat su twong quan cua 2 bién sb dinh luong lién tuc co phan
bé chuan bang hé s Pearson va sir dung hé s Spearman khi bién sé
dinh luong lién tuc khong co phan bo chuan

Khao sat mol lién quan cac bién sé bang phép tinh hdi quy don
bién va da bién.

2.3. PAO PUC TRONG NGHIEN CUU

+ Nghlen ctu di dugc chap thuan ciia Hoi dong dao duc y sinh hoc

Truong Dai hoc Y - Duoc Hué va cia Bénh Vién Quén 2, tp Ho chi Minh.

Chuong 3
KET QUA NGHIEN cuu

3.1. PAC PIEM CHUNG CUA POI TUQNG NGHIEN CUU
Bang 3.1. Pac diém ve tuoi, gioi cia doi tweng nghién ciu

Y <40 40 -60 >60 Téng
Nhém tuoi 0 % n % N % n %
Nhom | Nam | 35 [2147]| 43 26,39 18 | 11,04 | 96 | 58,89
bénh Nir 9 | 552 | 34 [2086] 24| 1472 | 67 |41,11

Nhom |  Nam 20 [17,70| 28 |24,78| 13 | 11,50 61 | 53,98

chang Nir 16 | 14,16 | 24 | 21,24 | 12 | 10,62 52 | 46,02

p=0,63 p=0,49
n Trung binh + DLC Nho nhat| Lén nhat
Tudi nhom bénh | 163 49,28 +15,60 19 84
Tudi nhém chung| 113 47,81+12,88 24 77
p=0,41

Nhom bénh va nhom ching khong c6 su khac biét co y nghia thong
ké ve tuoi, gidi (p > 0,05).
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3.2. KET QUAKX, MPX, CANXI HOA MACH MAU O BNLMCK
3.2.1. Két qua vé cac khoang xwong
3.2.1.1. Nong dp trung binh cac khodng xwong

Bang 3.7.Nong d6 trung binh cac khoang xuong ctia PTNC

Nhom bénh Nhom chikng
Khoang xwong (n=163) (n=113) p
TB+ BDLC TB £ bBLC
Canxi mau HC (mmol/L) 2,09+ 0,44 2,21+£0,34 0,0154
Phosphomau (mmol/L) 2,14+ 0,65 1,14+ 0,21 0,0001
Canxi x P (mmoL?/L?) 4,43 +1,67 2,51+0,60 0,0001
PTH mau (pg/mL) 557,82 + 561,00 26,27 + 8,50 0,0001
Beta2 Microglobulin (mg/L) | 27,41+ 10, 91 1,33+ 0,42 0,0001
Vit D méau (ng/mL) 26,66 + 10,36 34,73 +£ 8,08 0,0001
Nhém mau (ug/L) 8,37 + 4,88 6,70 + 3,96 0,005

Co su khac biét c6 y nghia thong ké vé nong do cac khoang
xuong gitta nhém bénh véi nhém chung.
3.2.1.2. Phan logi RLKX ciia di twgng nghién ciu

Bang 3.8.Phan loai rdi loan canxi mau theo KDIGO ¢ Bn LMCK

Canxi mau HC (mmol/L) S6 lwong Ty 18 p
Giam (< 2,10) 78 47,85
Trung binh (2,10 - 2,60) 69 42,33
Tang (> 2, 60) 16 9.82 0,0001
Tong 163 100,00

Bang 3.9. Phan loai rdi loan phospho mau theo KDIGO & BN LMCK

Phospho mau (mmol/L) S6 lwong Ty Ié p
Giam (<0,8) 0 0,00
Trung binh (0,8 — 1,50) 42 25,77
Tang (> 1,50) 121 74,23 0,0001
Tong cong 163 100,00
Bang 3.10. Phan loai tich canxi x phospho mau theo K/DOQI
cua nhom LMCK
Canxi x P (mmol?/1?) S6 lwong Ty Ié p
<44 84 51,53
>44 79 48,47 0,69
Tong cong 163 100,00
Bang 3.11. Phan loai PTH mau theo KDIGO & nhoém bn LMCK
PTH mau (pg/mL) S6 lwgng Ty 1é p
<130 34 20,86
130 - 600 73 44,78
> 600 56 34,36 0,0009
Tong cong 163 100,00
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Bang 3.12. Phan nhém ndng d¢ vitamin D mau theo KDIGO cia DPTNC

Vitamin D (ng/mL) >30ng/mL | 15-30ng/mL | <15ng/mL
Nh6m bénh Nir (al) 14 8,59 44 27,00 9 5,52
" %)‘ Nam (a2) 35 21,47 55 33,74 6 3,68

' Chung (a3) 49 30,06 99 60,74 | 15 9,20
Nhém ching Nir (b1) 37 32,74 15 13,27 0 0,00
(n.%) Nam (b2) 46 40,71 15 13,27 0 0,00

' Chung (b3) 83 73,45 30 26,55 0 0,00

p chung (a3/b3): 0,0001, p nit (al/b1): 0,0001,p nam (a2/b2): 0,0001

Bang 3.13. Phan nhém ndng d6 nhom mau theo KDOQI ctia PTNC

Nhém mau (ug/L) >60 (ug/L) | 20 —60 (ug/L) <20 (ug/L)
Nhom banh Nir (al) - - 2 123 | 65 39,88
(09%) Nam (a2) - - 2 123 | 94 57,67
' Chung (a3) | - - 4 2,45 | 159 97,55
- N (b1) - - - - 52 46,02
NhOT f/h‘mg Nam (b2) - - - 61 53,98
(n%) Chung (b3) 113 | 100,00

p chung (a3/b3): 0, 09 p ni (al/bl) 0,21,p nam (a2/b2) 0,26

Bang 3.14. Phan nhdm nong do Beta 2 microglobulin mau theo thoi
gian loc mau cia KDOQI.

Beta2M (mg/L)

TGLM (niam) n % TB + PLC p
<2 nam @) | 27 16,56 23,72 £ 10, 85
> 2 - <6 nim (a2)| 82 | 50,31 26,36+ 10,35 | p(a2/al) =0,20
> 6 - <10 ndm (a3)| 37 22,70 31,21+11,51 | p(a3/al) =0,007
>10 ndm (a4)| 17 10,43 30,12 £10,22 | p (ad/al) =0,046

p (al,a2,a3,a4) = 0,0001

3.2.1.3. Két qud vé roi logn khodng xuong ¢ b¢gnh nhan LMCK
Bang 3.16.Ty 1€ bn dat ti€u chuan chi so6 khoang xuong theo KDIGO

Khoang xuong Pat tiéu chuin Khong dat tiéu chuin
(n=163) n % n %
Canxi mau 69 42,33 94 57,67
Phospho méu 42 25,77 121 74,23
PTH méau 73 44,78 90 55,22
Vitamin D 49 30,06 114 69,94
Dat ca 3 yéu t6 (Canxi, P va PTH) 8 4,91 155 95,09
Tat ca 4yeu tokhoang xuong 7 4,29 156 95,71

Bn dat 3 tiéu chuan khoang xuong theo KDIGO chi c6 4,91%, dat

4 tiéu chuan chi 4,29%.
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3.2.2. Két qua vé mat do xwong

Bang 3.20. Ty 1€ loang xuwong theo WHO tai tung vi tri do.

Vi tri Lodng xwong | Thiéu xwong Binh thuong
: n % n % n %
CSTL 25 15,34 54 3313 | 84 51,53
Toan bo Xb 28 17,18 66 40,49 69 42,33
CXb 32 19,63 60 36,81 71 43,56
Bang 3.21. Ty 1¢ lodng xuongtheo tiéu chuan cia WHO.
Tinh trang xwong S6 lwgng Ty 1€
Binh thuong 50 30,68
Thiéu xuong 66 40,49
Loéng xuong 47 28,83
Tong cong 163 100,00

Dua theo tiéu chuan caa WHO, khi ¢6 T- Score < 2,5 tai 1 trong 3

vi tri do (hoac CSTI hodc toan bd XD hodc CXD), c6 47 bn (28,83%)

lodng xuwong va 66 bn (40,49%) thiéu xuong.
3.2.3. Két qua vé canxi héa mach mau

Béang 3.25. Canxi hoa dong mach chu bung.

Canxi héa dong mach chii bung S6 lwong Ty lé
Co 56 34,36

Khéng 107 65,64

Tong cong 163 100,00

C0 56 (ty 1€ 34, 36%) c6 canxi hoa dong mach chua bung.

Bang 3.26. Canxi hoa dong mach chu bung phén theo giai tinh

o . Nam Nix
Canxi héa dong mach chi bung . % - % p
Co 26 | 1596 | 30 | 18,40
Khoéng 70 | 4294 | 37 | 22,70 | 0,02
Tdng cong 96 | 58,90 | 67 | 41,10
Bang 3.27. Canxi hoa dong mach chu bung phan theo nhém tudi
Canxi héa < 40 tubi 40 - 60 tudi > 60 tudi
PM chi bung n % n % n % P
Co 8 4,90 25 1534 | 23 14,11
Khéng 36 2209 | 52 |319 | 19 11,66 | 0,002
Téng cong 44 26,99 77 | 47,24 | 42 25,77
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3.3. KET QUA LIEN QUAN GIUA CAC ROI LOAN KHOANG
XUONG, XUONG VOI CAC YEU TO O BENH NHAN BENH
THAN MAN LOC MAU CHU KY
3.3.1. Twong quan va Hbi qui da bién Khosing Xwong

3.3.1.1. Twong quan giita nong dg cac KX véi cac yeu to

Bang 3.29. Tuong quan giita nong do cac khoang xuwong véi LS

Yéu t6 khosing xwong Tudi BMI | HATTr | HATT TEK/: g'&”
Canxi r 0,066 -0,096 -0,062 -0,078 0,019
hiéu chinh p 0,40 0,23 0,43 0,32 0,81
Phospho r -0,342" 0,146 0,135 0,142 0,010
p 0,0001 0,06 0,09 0,07 0,90
CaxP r -0,232" 0,060 0,038 0,041 0,024
p 0,003 0,45 0,63 0,60 0,76
PTH r -0,083 0,096 -0,093 -0,095 0,336™
p 0,29 0,22 0,24 0,23 0,0001
Vitamin D r -0,166" -0,101 0,086 0,124 -0,021
p 0,03 0,20 0,28 0,11 0,79
Nh&m r -0,090 -0,039 0,207 0,209™ -0,045
p 0,25 0,63 0,008 0,007 0,57
Beta2 M r 0,065 -0,012 0,004 0,003 0,233"
p 0,41 0,88 0,96 0,97 0,003
Bang 3.30.Tuong quan gitta khoang xuong véi cac yéu to CLS
Khoéng xwong HC Hb Hct |Albumin| Ure [Creatininf MLCT
Canxi HC r |-0,272"|-0,369™| -0,341™ | -0,917™" | -0,178" | -0,188" | 0,119
p 0,001 0,001 0,001 | 0,0001 0,02 0,02 0,13
r | -0,047 | -0,018 | -0,016 | 0,156" | 0,328™ | 0,175" | -0,074
Phospho
p 0,55 0,82 0,84 0,047 0,001 0,03 0,35
CaxP r |-0,185" [-0,232" | -0,215" | -0,421™" | 0,124 0,026 0,036
p 0,02 0,003 0,006 | 0,0001 0,11 0,74 0,65
PTH r 0,062 -0,004 | -0,016 0,070 0,080 -0,021 | -0,054
p 0,43 0,96 0,84 0,38 0,31 0,79 0,50
Vitamin D r -0,088 | 0,016 -0,020 | 0,038 -0,153 | -0,027 | 0,129
p 0,26 0,84 0,80 0,63 0,051 0,73 0,10
Nh&m r 0,091 0,065 0,075 -0,018 0,097 0,067 -0,017
p 0,25 0,41 0,34 0,82 0,22 0,40 0,83
r 0,030 -0,047 0,023 | -0,097 | 0,168 | -0,096 | 0,031
Beta2 M
p 0,71 0,56 0,77 0,22 0,03 0,23 0,70
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Bang 3.31.Tuong quan giita C4C Yéu t khoang xuong véi nhau & bn LMCK

Khoang xwong | Canxi [Phospho|Cax P|VitD| PTH | Nhém Belz\t/IaZ
Canxi r - -0,094 |0,492™0,012|-0,076| 0,047 0,035
p - 0,23 {0,0001| 0,88 | 0,33 0,55 0,66
Phospho r | -0,094 - 0,809™0,105(0,273™| 0,094 0,095
p| 023 - 0,0001| 0,18 | 0,001 0,23 0,23
caxp L' 0,492** 0,809 | - 0,110|0,223™| 0,079 0,106
p | 0,0001| 0,0001 - 10,16 | 0,004 0,32 0,18
Vit D r | 0,012 | 0,105 |0,110| - |-0,082| 0,106 |-0,231™
p| 088 | 018 | 0,16 | - | 0,30 0,18 0,003
PTH r | -0,076 | 0,273 |0,223"-0,082| - -0,161* |0,247**
p| 033 | 0,001 |0,004 0,30 - 0,04 0,001
Nhom r | 0,047 | 0,094 |0,079(0,106(-0,161" - -0,224™
p| 055 | 023 | 032|018 | 0,04 - 0,004

3.3.1.2. Phan tich héi qui da bién RLKX véi cac yéu to.
* Canxi mau

Khi phan tich hoi qui da bién, véi R = 0,955; R? = 0,855, R? hi¢u
chinh = 0,853 va mtrc y nghla cua md hinh p = 0,0001. Chi sé CaxP
va albumin anh hudng c6 y nghia thong k& 1én néng do canxi méau hc
(p=0,0001).

Phwong trinh hoi qui da bién:

Nong d6 canxi mau hc = 4,807 + 0,034 x tich Ca x P - 0,078 x albumin.
* Phospho mau.

Khi phan tich hoi qui da bién,v6iR= 0,978, R? = 0,957, R? hi¢u
chinh = 0,956 va muac y nghia caa md hinh p= 0,0001. Chi sé Cax P
va canxi hcanh huong I€n phospho mau c6 y nghia thong ké.

Phwong trinh hoi qui da bién:

Nong do phospho méu = 1,762 + 0,431 x (Ca x P) — 0,857 x Ca hc.

* PTH mau. . )

Khi phén tich hoi qui da bien, véi R = 0,321, R? = 0,103, R? hiéu
chinh = 0,092 va mirc y nghia cua mo hinh p = 0,0001. Chi c6 TGLM
€0 anh luong 1én nong d6 PTH c¢ y nghia thong ke.

Phuwong trinh hoi qui don bién:

Nong do PTH = 245,795 + 45,409 x thoi gian loc mau (ndm)

* Vitamin D mau.

Réi loan ndng do Vit D lién quan voi gidi tinh co y nghia p = 0,035.
Phan tich hoi quy logistic don bién cho thay gisi nit c6 nguy co rdi loan
Vit D gip 2,17 lan gii nam (p = 0,035, Cl 95%: 1,056 — 4,466).
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* Nhém mau

Chua tim thdy méi lién quan gita nhdm maéu véi cac bién sé

nghién ctu ¢ bn LMCK.
* Beta 2 microglobulin mau

. Khi phan tich hoi qu1 da bién, véi R = 0,321, R? = 0,103, R? hiéu
chinh = 0,097 va mirc y nghia ctia mo hinh p = 0,0001. TGLM, vit D
va nhdm 1a 3 yéu té anh hudng Ién nong d6 nong do beta 2M co y
nghia thong k&. Phuwong trinh hoi qui da bién:

Beta 2 M = 32000,769 + 429,065 x TGLM — 190,936 x VitD —
389,157 x nhom.

3.3.2. Két qua tlro’ng quan, Hoi qui da bién MDX, loang xwong.
3.3.2.1. Hoi qui da bién gifra MDX Véi cac yeu 1.

Bing 3.44. Phan tich hoi quy logistic da bién MDX tai CSTL

Két qua phan tich hdi quy da bién chi con 3 yéu té co ¥ nghia lién
quan dén nguy co giam MbX tai CSTL theo thi tu la:

+ Gigi: v6i OR = 4,572, p: 0,016 < 0,05 (n&t nguy co bi giam
MDX tai CSTL gap 4,57 lan so v&i nam).

+ PTH mau: véi OR = 4,078, p: 0,03 < 0,05 (nhdm bn c6 PTH
mau roi loan thi nguy co bi giam MBX tai CSTL gap 4,078 lan so
v6i nhdém bn ¢6 PTH mau binh thuong).

+ Tuoi: véi OR = 1,045, p: 0,031 < 0,05 (khi bn tang thém 1 tudi
thi nguy co gidm MbPX tai CSTL tang 1én 1,045 1an).

Béng 3.46. Phan tich hoi quy logistic da bién MPX tai CXb

Két qud phan tich hdi quy da bién cho thay chi con 2 yeu t6 c6
lién quanden nguy co giam MDX tai CXD la tudi va PTH mau:

+ Tudi: voi OR = 1,117, p: 0,0001 < 0,01 (khi bn tang thém 1 tudi
thi nguy co glam MDX tai CXD tang them 1,12 1an).

+ PTH mau: véi OR = 1,001 p: 0,006 < 001 (do OR #1 nén bn
¢6 PTH réi loan chua c6 nguy co ro vé giam MDX tai CXD).

Béng 3.48. Phan tich hdi quy logistic da bién MDX tai toan bo XD

Két qua phan tich hdi quy da bién cho thay chi con 2 yéu t6 c6
lién quan dén nguy co giam MDX tai toan b XD theo thir ty la:

+ PTH mau: vé6i OR = 3,683, p: 0,039 < 0,05 (nhdm bn rbi loan
PTH méu nguy co bi glam MDX tai toan by XD gap 3,683 lan so voi
nhom bn nong @ PTH mau binh thuong).

+ Tudi: véi OR = 1,117, p: 0,0001 < 0,01 (bn tang thém 1 tuoi thi
nguy co giam MDX tai toan by XD tang thém 1,12 lan)
3.4.2.2. Hoi qui da bién gitta lodng xwong véi cac yeu to.

Bang 3.52. Phan tich hoi quy logistic da bién 10ang xuong

Két qua phan tich hdi quy da bién cho thay chi con 3 yéu té co
lién quan dén nguy co lodng xwong theo thu tu 1:
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+ Tudi: voi OR = 4,058, p: 0,021 < 0,05 (bn & nhom tudi > 40 c6
nguy co tang lodng xuong gap 4, 05 Ian so v&i nhdm bn < 40 tuoi).

+ PTH mau: véi OR = 2,967, p: 0,009 < 0,01 (bn ri loan PTH
mau nguy co tang mirc d6 loang xuong gap gan 3 lan (2,96 lan) so
v6i nhom bn ¢6 PTH mau binh thuong.

+ Gidi tinh: véi OR = 2,841, p: 0,009 < 0,01 (bn nit c6 nguy co
lodng xuong gap 2,84 1an so vai bn nam).

3.3.3. Két qua lién quan, hdi qui da bién canxi héa mach mau.
3.4.3.2. Hoi qui da bién giira canxi héa mach mau vei cac yéu to.

Bang 3.55. Hoi quy logistic da blen canxi hoa PMC bung.

Két qua phan tich hdi quy da bién cho thay chi con 3 yéu té co y
nghia tang nguy co canxi hoa dong mach theo thir ty 1a:

+ TGLM: véi OR = 2,451, p: 0,031 < 0,05 (bn c6 TGLM trén 6
nam co nguy co tang tinh trang voi hoa dong mach gap 2,45 lan so
Vvéi bn co TGLM < 6 nam). i

+ Tuoi: véi OR = 1,047, p: 0,003 < 0,01 (bn tdng thém 1 tuoi thi
tinh trang voi hoa dong mach cé nguy co tang 1,047 1an).

+ MbX tai CSTL: véi OR = 0,056, p: 0,005 < 0,01 (khi MbX-
CSTL ting 1én 1 don vi (g/cm?) thi canxi hoa dong mach cé kha
nang giam 0,056 lan hoac khiMPX-CSTL ting 1én 1 d6 léch
chuan (0,244g/cm?) thi nguy co canxi hoa dong mach giam OR =e
-4.128x0.244 = 0,365 lan. Ciing c6 nghia 1a khi MPX-CSTL giam bot
1 d6 léch chuan thi nguy co canxi hod dong mach ting 1én 2,74 1an
(OR =1/0,365 = 2,74 lan).

Chuong 4
BAN LUAN

4.1. PAC })IEM CHUNG CUA POI TUQNG NGHIEN CUU
4.1.1 Vé Tudi, Giéi

Trong 276 d6i tuong nghlen ctru cua chung téi, 6 nhom bénh nam
gidi chiem 58,89 %, nit gIOI chiém 41,11 %, & nhom ching nam gIO'I
chiém 53,98 % va nir gidi chiém 46,02 %, khong co sy khac biét co y
nghia théng ké giira ty 1¢ nam va nir gitra 2 nhdém nghién cau.Ty I¢
nam / niinhém bénh la 96/67 (1,43) va nhom chung la 61/52 (1,17).
4.2. BAN LUAN VE KHOANG XUONG, MAT PQ XUONG VA
CANXI HOA MACH MAU O BN LMCK
4.2.1. Két qua vé ndng dd trung binh cic khoang Xwong (KX)

Nghién cuu cua chung t6i ghi nhan su khac biét co y nghia thong
ké vé nong d6 cac KX gitra nhém BTM LMCK véi nhém ching dé
lam tham chiéu: canxi, phospho, tich Ca x P, PTH, vit D, beta 2
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microglobulin (p < 0,001) va nhdm (p < 0,005).PTH, beta 2 M ¢ Bn
LMCK cao gap 20 1an so véi nhém ching.
4.2.2. Két qua veé ty 18 RLKX theo phan loai KDIGO

Vé phan loai RLKX theo KDIGO, két qua cua chdng toi thay RL
canxi mau chiém dén 57,67%, gom 47,85% giam canxi va 9,82%
tang canxi, c0 74,23% bn tang phospho, 48,47% RL tich Cax P,
69,94% glam vit D va 55,22% RL PTH. PTH mau trong khoang
khuyen céo cua KDIGO (130 - 600 pg/mL) dat 44,78%. Tang PTH
mau (> 600 pg/ml) chiém 34,36% ‘va PTH mau thap (< 130 pg/mL)
chlem 20,86 %. So bn dat ca3 yéu td canxi, phospho va PTH theo
khuyén cao cua KDIGO chiém 4,91%, dat tat ca 4 tiéu chuan(thém
Vit D) rat thap chi 4,29%.

Khi so sanh vai cac tac gia khac vé van dé nay, ciing can luu ¥
dén tiéu chuan khuyen cdo cua KDIGO hay KDOQI, két qua trong nc
cua ching t6i gan nhu tuong ddng voéi cac nc khac

Guillaume MA c¢6ng bd nam 2015, nc hdi ctru,md ta RLKX 135
Bn LMCK cua 3 trung tdm loc méau tai Dakar, Senegaln da ghi nhan :
23% ha canxi, 30,8% tdng phospho, 42,6% tang PTH. Ty I¢ dat theo
tiéu chuin KDIGO 63,7% vdi canxi, 60 9% vai phospho, 44,7% véi
PTH, 21,5% vai 25 OH D, chi ¢6 17,78% bn dat 3 KX chinh (canxi,
phospho, PTH) theo gia tri muc tiéu caa KDIGO 2009.

Samaké M(2019), nctai bv Pont G, CH Mali, gom 102 bn LMCK,
ty 1& dat theo tc KDIGO 2009 la 57,8% vai canxi, 29,4% véi
phospho 29,4% voi PTH, Vit D giam chiém 53,9%. Theo 4 tiéu chi
ctia KDIGO 2009 chi 5,9 % dat, 6,9% dat theo 2 hodc 3 tiéu chi.
4.2.2. Két qua vé mit dj xwong

Khi do MbX bang DXA ching téi ghi nhan loang xuong ¢
CSTL, toan bo Xb, CXb lan luot 12 15, 34 %, 17,18%, 19,63% va
thiéu xuong & CSTL toan bo XD, CXP lan luot 12 33,13%, 40,49%,
36,81%. Dua vao chin doan loang xuong cua WHO, khi ¢6 T- Score
<25tail trong 3 vi tri do (hodac CSTL hoac XD toan bo hoac CXD),
trén 163 bn_c6 47 bn, ty 1€ 28,83% co6 loang xuong va 66bn, ty 1€
40,49 % thiéu xuong.

Ludmila Brunerov tai CH Seéc (2016) Nc 59 bn LMCK HDF da
ghi nhan ty Ié thiéu xuong 1a 36%, lodng xuong la 34%.

M Saleem Najar, An d6 (2017) nc 151 bn BTM gd 3-5 ghi nhan
Ty 1¢ loang xuong cao nhat 0 BTM giai doan 5.

Nhu vay, két qua nc vé MPX ciia chlng t6i trén bn BTM LMCK
kha phu hop véi c4c nc cua cac tac gia di cong bd, tuy nhién so véi
mot vai nghién cuu ty I€ loang xwong trong nghién cttu cua ching toi
thap hon, dleu nay co thé do khéc biét vé TGLM, ty & gidi tinh,
chang toc, ché do diéu tri khac nhau.



18

4.2.3. Canxi héa dong mach chua bung

Trong nghién cuiru cua chung t61, da tién hanh chup x quang bung
bén cua 163 bénh nhan BTM dang LMCK. Phan tich hinh anh X
quang dugcC thuc hién bai bac sy chuyén khoa chan doan hinh anh,
canxi hoa dong mach chu bung duoc chan doan tinh theo thang diém
Kauppila va cong su. Két qua c6 56 bénh nhan (26 nam va 30 ni¥),
tap trung o do tudi 40-60 va trén 60 tuoi, chiém ty Ié 34,4% co canxi
hoa dong mach chu bung.

Theo két qua cua Peter W.F. Wilson va COng su, Hoa ky (2001) nghlen
ctru canxi hoa dong mach chu bung (AAC) 1a yéu t6 tién doan ty Ié mac va
ty I¢ tr vong tim mach, ty 1€ canxi hoa dong mach chu bung cia déi tuong
nghién cau nay la 31%, ty I¢ mac AAC khong khéc biét gitra 2 gioi.

Theo tac gia Mieke J. Peeters, Ha Lan (2017), nghién ctru canxi
hoa dong mach chu bung (AAC) bing X quang bung bén theo
khuyen céo cua Kaupplla trén 280 bénh nhan BTM chua loc mau
thi c6 50% bénh nhan c6 canxi hoa dong mach chu bung vira hoac
nang voi chi sé6 AAC >4,

4.3. LIEN QUAN GIUA CAC RLKX, XUONG VOI CAC YEU
TO O BENH NHAN BTM - LMCK
4.3.1. Cac yéu t6 lién quan véi RLKX

+ Ve Canxi mau higu chinh

Két qua nc cua chung toi canxi mau hc tuong quan nghich vai
albumin (r = - 0,917, p < 0,001), hemoglobin (r = - 0,369, p < 0,01), ure
(r=-0,178, p < 0,05), creatinin (r =-0,188, p < 0,05), Tur ket qua
phéan tich hoi quy don bién gitra cac yéu tb LS, CLS anh huong Ién
nong do canxi mau hc, sau d6 phan tich hdi quy da bién cho két
qua: voi R = 0,955; R? = 0,855, R? hiéu chinh = 0,853 va muc y
nghia cua md hinh p = 0,0001, nong do canxi mau hc co tuong quan
vé6i albumin rét c6 ¥ nghia (p= 0,0001)

Nc Geoffrey A Block da ghi nhan: Nong do canxi mau hc twong
quan nghich véi albumin méau (r = - 0,10); uré (r = - 0,11); creatinin
(r =-0,07), twong quan thuan vai tudi (r = 0,13), TGLM (r = 0,09).

Nghién ctu CORES cua Manuel Naves-Diaz da ghi nhan: Canxi
mau hc twong quan nghich véi tudi (r = - 0,063), twong quan thuan
v6i TGLM (r =0, 131) Vvéi creatinin (r = 0,128).

+ Vé Phospho mau:

Geoffrey A Block nc 40.538 Bn LMCK tai Hoa ky, da ghi nhan:
Phospho  tuong quan nghich véi tudi (r= - 0,30), twong quan thuan Voi
TGLM (r=0,11), uré (r = 0,33), creatinin(r = 0,36), albumin (r = 0,14).

Manuel Naves-Diaz da thyc hi¢n nc CORES, trén 16173 bn LMCK
clia 183 co s¢ loc mau thuge 6 nuéc Chau my La tinh (Argentlna Brazil,
Columbia, Chile, Mexico, Venezuela), da ghi nhan két qua vé& phospho mau
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nhu sau: phospho twong quan nghich véi tudi (r = - 0,223); tuong quan
thuan véi TGLM (r = 0,081) va twong quan thuan vai creatinin (r=0 377)

Nghién ctu ctaa chung toi ghi nhan két qua tuong tu: Phospho mau
twong quan nghich voi d6 tudi r = - 0,342, p < 0,001; tuong quan
thuan véi albumin: r= 0,156, p < 0,05; ure: r = 0,328, p < 0,01; creatinin:
r = 0,175, p < 0,05; chi s6 canxi x phospho: r = 0,809, p < 0,001 va Véi
PTH mau: 0,273, p < 0,01.

Tir két qua phan tich hdi quy don bién Qgitra cac yeu t6 anh huong 1én
nong do phospho mau, sau do phan tich hdi quy da bién cho két qua: véi
R = 0,978, R* = 0,957, R? hiéu chinh = 0,956 va mirc ¥ nghia ciia md
hinh p = 0,0001. O bn LMCK, nong dd phospho méu cé twong quan véi
canxi hiéu chinh va chi s canxi x phospho, trong d6 tich Ca x P rat c6 y
nghia (p =0 0001)

+Vé PTH mau.

Theo nc ciaa Manuel Naves-Diaz ¢ bn LMCK, PTH mau tuong
quan thuan véi TGLM (r = 0,207); creatinin (r = 0,160); twong quan
nghich véi tudi (r = - 0,114) [80].

Adrian R Levy va c¢s nam 2019 nc trén 165 bn cuong can gidp thir
phat trén BTM LMCK  tai 42 co s¢ ctia Hoi chir thap do Hoa ky, da ghi
nhan: PTH mau c6 lién quan véi nong d6 phospho (p < 0,001), nhung
khong lién quan voi canxi (p = 0,06), khong lién quan vaéi hemoglobin
(p = 0,3),albumin mau (p=0,05).

Samaké Mva cs nc 102 bn LMCK tai Bv Pont G, Bamako, CH
Mali da ghi nhén let qua: PTH co lién quan véi TGLM (p = 0,002),
phospho (p = 0.001), gigi tinh (p =0,01).

Nghién cau cua ching toi ghi nhan cac két qua tuong tu: PTH
mau tuong quan thuan véi TGLM (r = 0,336, p < 0,001); beta 2 M (r
= 0,247, p = 0,001) ; twong quan nghich véi nhdm (r = - 0,161, p <
0,05). Tur két qua phan tich hoi quy don bién giira cac yeu t6 LS, CLS
anh hudéng 1én noéng d6 PTH mau, sau d6 phén tich hoéi quy da bién
cho két qua, véi R = 0,321, R? = 0,103, R? hi¢u chinh = 0,092 va mac
y nghla ctia md hinh p = 0,0001. O bn LMCK, nong do PTH mau chi
c6 tuong quan c6 y nghia (p = 0,004) véi thoi gian loc mau.

+ Ve Vitamin D. .

Patricia Joao Matias nc 25 OH Ds trén 223 bn LMCK, tai B6 dao
Nha, da ghi nhan: 25 OH Ds tuwong quan nghich véi tudi (r =- 0,31, p <
0,001), vai CRP (r = - 0,25, p <0,001) va vai canxi hda mach mau (r = -
0,26, p < 0,001, TGLM (r=-0,14,p = 004) 25 OH Ds, tuong quan
thuan vei albumin (r = 0,23, p = 0,001) va 1,25 (OH), Ds (r = 0,25, p <
0001) Phan tich hdi qui da bién, 25 OH D; la lién quan véi dai thao
duong(p < 0,001), véi ha albumin mau (p = 0,003), véi ting BNP mau (p =
0,005), va vai chi s6 canxi héa mach mau cao (>3) (0,002).
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Chiing t6i nc va ghi nhan két qua Vit D méau tuong quan nghich véi do
tudi: r = - 0,166, P <0,05, véi beta 2 microglobulin mau: r =- 0,231, p <0,01.
Khi phan tich hdi quy logistic don bién cho thay bn nit ¢ nguy co rdi loan
Vit D gap 2,17 lan bn nam (p = 0,035, Cl 95%: 1,056 — 4 466) Nhu vay
tuong quan gitra vit D Vi tudi la phu hop Vi cac nc cua cac tac gia nudc
ngoal Vé tuong quan gitra vit D véi beta 2 microglobulin mau la van dé
ma chuing t6i chua thay duoc néu trong céc tai liéu tham khao.

+Vé Nhom mau.

Ching-Wei Hsu (2016) nc tai Dai Loan, 901 bn LMCK theo d6i 1
nam, nhom huyét thanh dugc dinh lugng va dugc phan thanh bén nhém
(t&r phén V1) tir phan vi thir nhat (6 ug /1), tir phan vi thir hai (6-9 pg /1),
tir phén vi tha ba (9-13 pg/ L) va tir phan vi tu (>13 pg /). Mo hinh hoi
quy Cox dugc sir dung dé xac dinh tam quan trong ctia cac bién trong du
doén ty I¢ tir vong. Két qua chi 9,3% bénh nhan c6 nong do nhdm >20
ug /l. Két thic qua trinh theo ddi, 54 bénh nhan (6%) tir vong, nguyén
nhan tir vong chinh & bénh tim mach. Phan tich Kaplan- Meier cho thay
bénh nhan trong tir phan vi thir tu c6 ty 1€ tr vong cao hon so véi bénh
nhan tir phan vi dau tién (log rank test, y2=13.47, p=0.004). Su dung tir
phan vi thi nhat 1am tham chiéu, phan tich hdi quy Cox da bién chi ra
rang benh nhan trong tir phan vi thir ba (HR = 1,31, KTC 95% = 1,12—
1,53, p = 0,038) va tir phan vi thutu(HR— 3,19, HR 95% = 1,08-8,62, p
=0,048) 6 tang nguy co tir vong do moi nguyén nhéan.

Guillaume MA va cs (2018), nc 315 bn LMCK cua 7 trung tdm loc
mau tai Senegal, trong 7 nam (6/2010-7/2017) c6 TGLM it nhit 6
thang, TGLM trung binh: 47,78 + 13,89 thang (6-202 thang) phat hi¢n
O 7 bénh nhan (3,5%) co6 diéu tri nhiém doc nhémtrong tién sir bénh
(trudce khi lay s6 lidu nghlen ciru), Co 29 bénh nhan (9,2%) duogc dinh
lugng nhdm mau va co két qua 52% & mirc nhém méu binh
thuong< 20 ug/ L, ket qua nghién ctru khéng thong bao cac twong quan
ctia nhom méu trén d6i twong nghién ctru [45].

Trong nghlen ctru cua chingtdi, nong d6 nhom twong quan thuan
VGi tri s6 huyét ap tam truong (r = 0,207, p < 0 01) va tam thu (r =
0,209,p<0 ,01). Ngoal ra chung t0i chua tim thiy cac tuong quan, lién
guan giira nhdm mau véi cac blen s6 nghién cuu khac & déi tuong
nghién cau cta chdng toi, Vé Van d& nay can c6 nghién ctu sau rong
hon nh4t 12 véi ¢ mau lon hon.

+ Beta 2 microglobulin mau.

Asim Mumtaz ( 2010) nc beta 2 M 50 bn LMCK da ghi nhan beta 2
M ting gap 46 lan so voi nhém chung, beta 2 M c6 lién quan vai tudi,
tuong quan nghich véi albumin mau.

Theo nghlen clru cua tac gia Nguyén Hiru Diing (2013), nc 326
BN LMCK va 48 nguoi khoe manh lam ching, két qua cho thay:
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100% BN c6 tang f2M. C6 méi twong quan thuan mirc do chat, co y
nghia giita B2M véi TGLM (r = 0,64, p<0 01) véi CRP mau (r =
0,51, p< 0,01). Nhém BN nong do albumin méu thap c6 p2M cao
hon c6 y nghia so véi nhom co6 albumin binh thuong p <0,05.

Két qua nc ciia chiing toi da tim thay p2 M mau tuong quan thuan
v6i TGLM (r=0,233, p<0,01), véi ure (r = 0,168, p < 0,05); va tuong
quan nghich véi nhdm mau ( r = - 0,224, p < 0,01). Khi phan tich hoi
qui da bién, véi R = 0,321, R? = 0,103, R? hiéu chinh = 0,097 va
mirc ¥ nghia ciia md hinh p = 0,0001. Phuong trinh hdi qui da bién:

Beta 2 microglobulin mau = 32000,769 + 429,065 x thoi gian loc
mau — 190,936 x VitD — 389,157 x nhom.

4.3.2. Cac yéu t6 lién quan véi mat d xwong, loing xwong.

- Vé mat dg xwong

Nc cua chiing t6i ghi nhan nhiing két qua: MPX tuwong quan nghich
VGi tudi & ca 3 vi tri CSTL (r = - 0,225, p < 0,01), toan bo XD (r=- 0,288,
p <0,001), CXP (r=- 0,352, p <0,001); véi ure ¢ toan bo XD
(r=-0,206, p<0,01),CXDP (r=-0,194, p < 0,05); v&i PTH ¢ ca 3 vi tri
CSTL (r =- 0,266, p < 0,01), toan bo Xb (r = - 0,219, p < 0,01),
CXDb (r=-0,168, p <0,05); véi B2 M ¢ CSTL (r = - 0,269, p < 0,01).
MDX tuong quan thuan véi MLCT ¢ CSTL (r = 0,200, p < 0,05), CXb
(r=0,179, p < 0,05); vai Vit D mau & vi tri CSTL (r—0218 p<0,01) va
toan bo XD (r = 0,179, p < 0,05). Phan tich hoi quy da bién nguy co giam
MDX & CXD c6 2 yéu td la tuol (OR = 1,117, p < 0,01), PTH (OR =
1,001 p<0,01); 6 CSTL cO 3 yéu t6 la Gisi (OR = 4,572, p < 0,05), PTH
(OR = 4,078, p < 0,05), tudi (OR = 1, 045, p < 0,05); ¢ toan bo XD co 2
yéutd 13 PTH (OR = 3,683, p < 0,05), tudi (OR =1, 117, p<0,01).

Fawzi Hamed Saafan (2014), nc tai Ai Cap, gom 100 bn LMCK
va 20 nguoi ddi chimng, da ghi nhan két qua: Co twrong quan nghich
gitta MPX va PTH (r = - 0,35, p < 0,005), phospho(r = - 0,20,
p=0,01), tudi (r = - 0,26, p< 0,008), can nang (r = - 0,24, p < 0,01),
BMI(r=-0,21,p= 003) va TGLM (r=-0,21, p = 0,03). Tuong quan
thuan giira MDX voi canxi (r = 0,20, p < 0,04), chiéu cao (r =
0,31, p <0,005) va gidi (r = 0,47, p < 0,005).

Veé lodng xwong.

M Salem Najar (2017), nc ty 1¢ loang xuong 6 151bn BTM gd 3-
5, tai An do, ghi nhan: lodng xuwong dua vao T Score tai CXD c6 31
bn (31, 6%) CSTL 43 bn (28,5%); ty 1¢ loang xuong va thiéu Xuong
cao nhat & BTM gd 5. MPX twong quan thuan véi BMI, MPX thip
6 nguy co bi loang xuong (p = 0,014).

Két qua nccua ching t6i ghi nhan: lodng xuong ¢ ca 3 vi tri o lién
quan voi gisi (p < 0,05) va nhom tuoi (p < 0,01). Lodng xuong c6 lién
quan vai roi loan PTH, Phospho, Nhém & CXD (p < 0,05), voi PTH &
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CSTL (p <0,05), voi PTH, canxi ¢ toan bo XD (p < 0,05). Phan tich hoi
quy da bién nguy co lodng xuong chung ¢6 3 yéu t6 1a tudi (OR = 4,058, p
<0,05),PTH (OR 2,967, p <0,01), gidi nit (OR =2,841 p < 0,01).

4.3.3. Cac yéu td lién quan véi canxi h6a mach mau.

Qua nghlen ciu chang tdi ghi nhan: O bn LMCK, tinh trang
khong hodc c6 canxi héa dong mach chu bung lién quan c6 y nghia
voéi giai tinh, nhom tuoi, huyet ap va thoi glan loc mau (p<0,05). Khi
phan tich hoi quy da bién véi 9 bién s néu trén cho thay chi con 3
yéu to c6 ¥ nghia tdng nguy co canxi hoa dong mach theo thir ty la:
TGLM voéi OR = 2,451, p: 0,031 < 0,05 (Bnco TGLM trén 6 nam co
nguy co tang tinh trang voi hoa dong mach gap 2,45 1an so véi bn c6
TGLM < 6 ndm).Tuoi véi OR = 1,047, p: 0,003 < 0,01 (Bn ting
thém 1 tudi thi tinh trang voi hoé dong mach c6 nguy co tang
1,047 Ian) MDX tai CSTL: Vi OR = 0,056, p: 0,005 < 0,01 (Khi
MDX ¢ CSTL tang 1én 1 don vi (g/cmz) thi canxi hoa dong mach
c0 kha nang giam 0,056 lan hoic khi MPX & CSTL tang lén 1 d6
léch chuan (0, 244g/cm2) thi nguy co canxi hoa dong mach giam
OR = g 41280244 =0 365 1an. Ciing c6 nghia la khi MDX ¢ CSTL
giam bot 1 @6 léch chuan thi nguy co canxi hod dong mach ting
Ién 2,74 lan (OR = 1/0,365 = 2,74 lan).

Nigel D Toussaint (2011, chup X-quang bung bén ¢ 132 bn LMCK,
94,4% bn co canxi hoa DMC bung n véi diém AAC trung binh 11,0 +
6,4 (trung vi 12), trén hdi quy logistic don bién, AAC ¢ lién quan
dang ké voi tudi (p = 0,002). Cac yéu té du bao doc lap cho su hién
dién va mirc do nghiém trong cia AAC duoc dua vao mo6 hinh cudi
cung 1 tudi (OR 1,042 / nam (1,004, 1,082), p = 0,03), TGLM (OR
1,012 / nam (1,001, 1,023), p = 0,04) va su hién dién cua bénh ly tim
mach (OR 3,237 (1, 347 7,801), p = 0,009).
44HANCHECUADETAI

Nghlen ciru cta chung toi t6n tai mot s han ché sau:

- De tai thuc hién ldy mau thuan tien toan by bénh nhan da tieu

chuan nghién ciu tai mot don vi loc mau chu Ky nén c¢ mau véi
sb lugng bénh nhan tham gia nghién ctru con han ché.

- Thiét ké nghién ciru cua dé tai mo ta cat ngang, co dol ching.
Khlnghlen cau ve khoang xuong, loang xuong da co nhom dbi ching ve
xét nghi¢m sinh hoa khoang xuong va chi s6 T- Score. Nhung do diéu
kién han ché kinh phi nghlen cuu nén chua c6 nhom chirng ve canxi hoa
dong mach chu bung va phat hién canxi hda van tim qua siéu am ¢
nhom bénh theo khuyen céo ciia KDIGO. Mt khac chua c6 két qua can
thiép céc réi loan vé khoang xuong,loang xwong... sau khi phat hi¢n.

Nhimg diéu ‘nay goi mo huong nghién ctu tiép theo trong tuong
lai sau khi c6 két qua nghién ciu nay.



23
KET LUAN

Qua nghién ciru khoang xwong, mat do xuong, canxi héa mach
méu theo phan loai Bénh than man — rdi loan xuong va khoang
xuong cua KDIGO 2017, chling t6i co mot s6 két luan nhu sau:

1. V@ roi loan khoang xwong, mat dd xwong, canxi h6a mach mau
theo phan Ioal ciia KDIGO 2017 trén bénh nhan lgc méau chu Ky.
1.1. Rol logn Khoangxu’o‘ng

- Nong d6 trung binh cac khoang xwong trong mau gdm canxi,
phospho, PTH, vitamin D, beta 2 microglobulin, nhdm ¢ bénh nhan
loc mau chu ky khéc biét ¢6 ¥ nghia thong ké so véi nhém chuang.

- Theo phan loai cia KDIGO: Bénh nhan loc mau chu ky c6 47,85%
giam va 9,82% tang canxi; 74,23% tang phospho 48,47% tang tich Canxi
X Phospho 34,36% tang va 20,86 % giam PTH, 97,55% dat ngudng
khuyén céo vé nhom; 69,94% dudi mirc khuyén céo vé vitamin D.

- Chi 6 4,91% b¢nh nhén dat 3 tiéu chuan va 4,29% dat 4 tiéu
chuan vé khoang xuong theo khuyén céo cia KDIGO.

1.2. Mdt dé xwong, loang xuwong.

- O benh nhan loc méau chu ky c6 28,83% loang xuong va 40,49
% thiéu xuong theo tiéu chuan chan doan | lodng xuong cua WHO.

—Ty I¢ loang xwong tai cac vi tri cot song that lung, toan bd xuong
dui va cb xuong dui lan lugt nhu sau: 15,34%, 17,18%, 19,63%.

- Ty Ié thiéu xuong tai Cac vi tri cot song that lung, c6 xwong dui
va toan b xuong dui lan Iuot nhur sau: 33,13%, 36,81%, 40,49%.

1.3. Canxi hoa dgng mach chs bung

- O bénh nhan loc méau chu ky c6 34, 36% bi canxi hoa dong
mach chua bung.

- Tinh trang canxi hoa dong mach chu bung khac bi¢t co ¥ nghia
theo gIOI tinh (p < 0,05) va theo nhom tu0| (p <0,01).

2. VVé cac méi ttro'ng quan glu’a cac rbi loan khoang xwong va
xwong v6i mét sé yéu td 1am sang va can 1am sang & bénh nhan
loc mau chu ky

2.1. Khodng Xuwong.

+ Phospho mau tuong quan nghich voi d¢ tudi (p < 0,001); tuong
quan thuan voi albumin, creatinin (p < 0,05 ), vai ure, PTH (p < 0,01).

Nong do phospho méu = 1,762 + 0,431 x tich Ca x P — 0,857 x
Canxi mau hleu chinh.

+ Canxi mau hiéu chinhtwong quan nghich véi albumin (p < 0,001),
v6i Hb (p < 0,01),véi ure, creatinin (p < 0,05).

Nong dd Canxi mau hiéu chinh = 4,807 + 0,034 x tich Ca x P -
0,078 x albumin.
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+ PTH méutuong quan thuan vai thoi gian loc mau, B2 microglobulin
(p<0,001); twong quan nghlch véinhém (p<0 05)

Nong d9 PTH mau = 245,795 + 45,409 x thoi gian loc méau (nam)

+Vitamin D mau tuong quan nghich véi d6 tudi (p < 0,05 ), voéi
B2 microglobulin (p < 0,01). ) )

+Nhom mau tuong quan thuan vai tri so huyet ap tam truong,
tam thu (p < 0,01).

+ B2 microglobulin mau twong quan thuan vaéi thoi gian loc mau (p <
0,01), ure (p < 0,05 ); twong quan Ilgthh véi nhdém (p < 0,01).

Néng do B2 microglobulin mau = 32000,769 + 429,065 x
TGLM - 190,936 x Vit D - 389,157 X nhom.

2.2. Mdt dj xwong, lodng xwong.

+ Phan thh h01 quy da bién nguy co giam Mat d6 xuong & CXD
c6 2 yéu t6 1a tudi (OR = 1,117, p < 0,01) va PTH (OR = 1,001 p <
0,01); & CSTL co 3 yeu t6 1a gisi (OR = 4,572, p < 0,05), PTH (OR =
4,078, p < 0,05) va tudi (OR = 1,045, p < 0,05); ¢ 'toan bd XB ¢6 2 yéu ts la
PTH (OR=3,683,p <0,05), va tudi (OR=1,117, p<0,01).

+ Phan tich hoi quy da bién nguy co lodng xuong chung c6 3 yéu to
14 tudi (OR = 4,058, p < 0,05), PTH (OR = 2,967, p < 0,01) va gi6i nit (OR =
2,841,p<0,01).

2.3. Canxi héa dpng mach chii bung.

Yéu td co ¥ nghla tdng nguy co canxi hod dong mach gom: thoi
gian loc mau (> 6 nam: OR = 2,451, p< 0,05), tudi (OR = 1,047, p < 0,01)
va MbX tai CSTL (OR = 0,056, p <0,01).

KIEN NGHI

Qua 30 liéu ket qua nghién ctu ¢ 1 don vi loc mau chu ky, Ching
t6i dé xuat mot s6 kién nghi nhur sau:

1.Ty Ig bénh nhéan loc mau chu ky c6 khodng xuong dat tiéu chi
theo khuyén céo con rat thap, ty Ié loang Xuong, thiéu xuong, canxi
hoa dong mach chi bung khé cao. Dit ra van dé trong thuc hanh lam
sang, thay thubc chuyén nganh loc mau can bam sat huéng dan cap
nhat cua KDIGO 2017 ve roi loan xuong va khoang xuong trong
bénh than man dé dinh ky theo ddi, chan doan va diéu trj thich hop.

2. Can mao rong nghlen ciru mét cach séu rong va toan di¢n hon ¢
mot sb linh vuc con mai va it cong bd nhu: rdi loan nhom, B2
microglobulin, canxi héa dong mach cha bung... trén bénh nhan loc
mau chu ky.
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1
INTRODUCTION

1. RATIONALE OF THE CURRENT STUDY

End-stage renal disease (ESRD) is the result of the majority of chronic
kidney diseases and a number of systemic and metabolic conditions
(diabetes, systemic lupus erythematosus, hypertension ...), characterized
by irreversible nephron loss leading to a gradual decrease in the function
of both kidneys.

Although much progress has been made in the treatment of ESRD, the
technical requirement and financial burden of ESRD remain high.
Nowadays, with the development of various renal replacement therapies
including peritoneal dialysis, intermittent dialysis, kidney transplantation,
the survival time and quality of life of patients with ESRD have been
markedly improved. Consequently, the frequency of complications
associated with ESRD — uncontrolled by renal replacement therapies is
increasing, including bone and mineral disorders.

Renal osteodystrophy is a bone complication described by Liu &
Chu since 1942, as a consequence of hyperparathyroidism secondary
to impaired renal function. It worsens the prognosis of chronic kidney
disease (CKD) patients because of the increased risk of fractures
caused by osteomalacia, osteitis fibrosa cystica and osteoporosis.
Further studies in this area further clarified the role of bone minerals
and other substances such as calcium, phosphorus, PTH, vitamin D,
aluminum, beta 2 microglobulin, alkaline phosphatase, beta-crosslaps,
FGF-23, ... to the above mentioned bone disorders in CKD and in
intermittent dialysis patients. Besides, bone mineral disorders (BMD)
will lead to bone mineral deposition, especially calcium, causing
damage to the other organs (heart valves, blood vessels, muscles,
joints, skin ...). The most important consequence is blood vessel
calcification since it is related to cardiovascular complications...

Based on the results of studies on the association of bone mineral
disorders and vascular and soft tissue calcification, in 2005, the Kidney
Disease — Improving Global Outcomes (KDIGO), an organization of
the International Society of Nephrology introduced a new term and its
definition for worldwide application of bone mineral and bone
disorders in chronic kidney disease (CKD — MBD). In 2009, KDIGO
issued, for the first time, 39 recommendations for the diagnosis and
treatment of CKD-MBD. In 2017, KDIGO continued to update with a
modification of 15 of 39 recommendations of 2009 version based on
new evidences aiming at a comprehensive approach for early detection
and treatment of CKD-MBD.



2

In Vietnam, studies on bone mineral and bone density have been
done, which mainly focused on the concentration of calcium,
phosphorus, PTH. Studies on vitamin D, beta 2 microglobulin,
aluminum, bone density by DEXA, calcification of the abdominal aorta
and the association between these three disorders in patients on
intermittent dialysis were still limited. In order to study mineral and bone
disorders and vascular calcification comprehensively as well as their
association, we conducted the doctoral thesis: *"'Study on mineral and
bone disorders and associated factors in stage 5 chronic kidney disease
patients on hemodialysis”.

2. OBJECTIVES

2.1. To evaluate of bone mineral disorders, bone density, vascular
calcification according to CKD-MBD classification of KDIGO 2017
in patients on hemodialysis.

2.2. To explore the relationships between mineral and bone disorders with
several clinical and paraclinical factors in patients on hemodialysis.

3. SCIENTIFIC SIGNIFICANCE AND PRACTICAL IMPLICATIONS
3.1. Scientific significance

KDIGO 2017 updated the diagnostic recommendations, bone
mineral targets and treatment recommendations for CKD-MBD in
patients on dialysis. The study provides data on the proportion of
patients meeting KDIGO 2017 treatment targets of osteoporosis and
abdominal aorta calcification. It also enhances our knowledge of
relevant factors and further clarifies the pathogenesis of CKD-MBD.
3.2. Practical implications

The detection and diagnosis of all three disorders: bone mineral
disorder, osteoperosis and abdominal aorta calcification in patients
on dialysis are important in daily practice. The timely treatment of
these disorders following KDIGO 2017 guidelines will help reduce
bone and cardiovascular complications and eventually reduce overall
and cardiovascular mortality rates.

4. CONTRIBUTIONS OF THE DISSERTATION

This is the first comprehensive study on three areas of bone
mineral disorders, bone density, osteoporosis and abdominal aorta
calcification in CKD patients on dialysis following the classification
of KDIGO 2017 in a single dialysis center in Vietnam.

The results of the study will provide an overview of CKD-MBD
in patients on dialysis in Vietnam, which in turn helps clinicians to
have appropriate prevention plan and treatment of these disorders.
These are the new contributions of the dissertation.
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5. STRUCTURE OF DISSERTATION

The thesis was presented in 125 pages with 4 chapters, 60 tables, 03
figures, 01 diagram, 110 references (Vietnamese: 21, English: 89).
Introduction: 3 pages, literature review: 30 pages, patients and methods:
22 pages, results: 36 pages, discussion: 31 pages, conclusions: 02 pages,
recommendations: 01 page.

Chapter 1
LITERATURE REVIEW

1.2. BONE AND MINERAL DISORDERS IN CHRONIC
KIDNEY DISEASE
1.2.1. Definitions

In 2005, KDIGO concluded that the term CKD-MBD should be used
to describe a broader clinical syndrome including cardiovascular,
skeletal, and bone mineral abnormalities, as a consequence of CKD.
CKD-MBD is an appropriate term which describes a combination of
clinical, biochemical, and imaging abnormalities in patients with CKD.
KDIGO issued the following definitions:

- CKD-MBD

A systemic disorder of mineral and bone metabolism due to CKD
manifested by either one or a combination of the following:

+ Abnormalities of calcium, phosphorus, PTH, or vitamin D
metabolism

+ Abnormalities in bone turnover, mineralization, volume, linear
growth, or strength.

+ Vascular or other soft tissue calcification.

- Renal osteodystrophy

+ Renal osteodystrophy is an alteration of bone morphology in
patients with CKD.

+ It is one measure of the skeletal component of the systemic
disorder of CKD-MBD that is quantifiable by histomorphometry of
bone biopsy.

1.2.2. Mineral and bone disorders
1.2.2.1. Bone mineral metabolism disorders

- Hyperphosphatemia

When the glomerular filtration rate (GFR) decreases below 40ml/min,
the glomerular filtration capacity for phosphorus decreases resulting in
increased blood phosphorus level. When CKD worsens and GFR drops
below 15 ml/min, hyperphosphatemia happens in most patients.
Hyperphosphatemia can result in the following consequences:
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+ Decreased ionized calcium level.

+ Decreased skeletal calcium release.

Reduced blood calcium stimulates the secretion of parathyroid
hormone (PTH). Phosphorus also directly stimulates PTH secretion,
which directly and indirectly reduces the effectiveness of vitamin D.
When the renal function is impaired, phosphorus is not excreted
causing an increase in blood phosphorus. The higher is the
phosphorus level, the lower is the blood calcium level and therefore,
the more severe secondary parathyroidism.

- Hypocalcemia and secondary hyperparathyroidism

There are three hypotheses behind the pathogenesis of hypocalcemia:

+ Hyperphosphatemia.

+ Skeletal resistance to PTH.

+ Abnormal vitamin D metabolism.

Causes of secondary hyperparathyroidism in CKD

+ Hyperphosphatemia.

+ Hypocalcemia

+ Abnormal vitamin D metabolism and lack of calcitriol supply.

+ Skeletal resistance to PTH

+ Independent parathyroid cell proliferation

- Vitamin D metabolism disorder.

Disorder of vitmin D metabolism in CKD is due to two factors:

+ Impaired renal function leads to decreased synthesis of calcitriol.

+ Hyperphosphotemia due to decreased GFR inhibits the synthesis
of 1,25 (OH).Ds.

- Aluminium disorder in CKD.

In the 2003 KDOQI guidelines for bone metabolism and disease in
chronic kidney disease, the recommendation for aluminum was: To
prevent aluminum toxicity, the regular administration of aluminum
should be avoided and the dialysate concentration of aluminum should
be maintained at <10 g/L. To assess aluminum exposure and the risk of
aluminum toxicity, serum aluminum levels should be measured at least
yearly and every 3 months in those receiving aluminum-containing
medications. Baseline levels of serum aluminum should be <20 g/L.

- B2 microglobulin disorder in CKD.

Normally, the serum B2 microglobulin concentration is less than 2
mg/L while in intermittent dialysis patients, its level increases from 15
to 30 folds. The increase usually appears after many years of dialysis
(2 to 10 years). Studies have shown that up to 90% of patients have
evidence of amyloidosis f2 microglobulin after 5 years dialysis.



1.2.2.2. Renal osteodystrophy
- Osteroporosis

New evidences from prospective studies proved that low bone
density measured by DXA could accurately predict fractures in
patients with G3a — G5D CKD. Therfore, modifications were made
in the KDIGO 2017 recommendations on the diagnosis, treatment
and prevention CKD-MBD from the 2009 recommendation (section
3.2.1). Furthermore, bone biopsy cannot be performed routinely and
extensively.
1.2.2.3. Extraskeletal calcification

Extraskeletal calcification, also known as soft tissue calcification,
worsens the prognosis of patients with CKD. Calcium can be
deposited in arteries (calcified blood vessels), in the eyes, in organs
(commonly found in the heart and lungs), around joints, and in the
skin. The most threatening, undesirable site of extraskeletal
calcification is blood vessels, which mainly occurs at the intimal and
medial layers of the arteries.
1.2.2.4. Guidelines on diagnosis, evaluation, and treatment of CKD-MBD

KDOQI 2003 endorsed clinical practice guidelines on bone
metabolism and diseases in CKD. KDOQI 2003 contained 16
recommendations, including 12 recommendations on bone
metabolism and 4 recommendations on bone diseases in CKD.

KDIGO 2009 guidelines including 6 chapters (39 recommendations)
contained clinical recommendation on diagnosis, assessment,
prevention and treatment of CKD-MBD.

KDIGO 2012 guidelines contained 5 chapters va 97 recommendations.

Most recently, KDIGO 2017 guidelines updated 15
recommendations based on the KDIGO 2009 version:

- Regarding bone disorders: KDIGO 2017 supported the
measurement of bone density (DXA) to diagnose osteoporosis in
patients with CKD from stage 3a to 5D

- Regarding bone mineral disorders: KDIGO 2017 retained the
bone mineral targets of KDIGO 2009 guidelines.

Particularly, in the KDOQI 2003 recommendation, two additional
bone minerals was included (2 microglobulin and aluminum).

- Regarding vascular calcification: KDIGO 2017 retained the
2009 KDIGO recommendation: In patients with stage 3 to 5D
CKD, lateral abdominal radiograph is recommended for
screening and echocardiography is recommended for assessment
of vascular calcification as a reasonable alternative to computed
tomography (2C).
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1.3. RELATED INTERNATIONAL AND DOMESTIC STUDIES
1.3. Studies on bone mineral disorder

Among many studies on CKD-MBD in dialysis patients, most
studies used the criteria of KDOQI 2003. KDIGO (2017) criteria,
especialy p2 microglobulin and Aluminum, was used in only a limited
number of studies.
1.3.2. Studies on bone density and osteoporosis

Many international studies reported on the characteristics of bone
density and osteoporosis in CKD patients on dialysis.
1.3.3. Studies on extraskeletal calcification

In Vietnam, there has been no study on vascular calcification in
CKD patients on dialysis.

There have been few published studies on all 3 factors of bone mineral,
bone density, osteoporosis and vascular calcification using KDIGO 2017
standards on the same CKD patient on intermittent dialysis.

Chapter 2
SUBJECTS AND METHODS

2.1. SUBJECTS

The study subjects included 276 people, including 2 groups:

+ Diseased group: 163 CKD patients on intermittent hemodialysis

+ Control group (reference): 113 healthy people.

Research period: from January 2017 to December 2018.

Research location: Department of Renal Replacement Therapy, District
2 Hospital, Ho Chi Minh City.
2.1.1. Inclusion criteria

Patients with ESRD (Stage 5D) undergoing intermittent dialysis at
the Department of Renal Replacement Therapy for more than 6 months

Adult aged 18 years and older.

Agree to participate in the study

No history of kidney transplantation.
2.1.2. Control group inclusion criteria

Healthy people who came for regular medical check-up at the
outpatient department (no history of CKD or other illnesses
diagnosed by clinical examination and paraclinical tests).

Agree to participate in the study.

Adult aged 18 years and older

No alcoholism, no smoking.
2.1.3. Exclusion criteria

- Acute-on-chronic kidney disease.

- Women with history of ovariectomy or hysterectomy
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- Having infection or inflammation...

- History of diseases affecting skeletal system including
musculoskeletal diseases, gastrointestinal tract diseases, hepatobiliary
diseases, parathyroid disease, prolonged immobility, systemic diseases...

- Using (within 1 month to the date of blood tests) drugs affecting
bone turnover including calcium, phospho-binders, vitamin D,
corticosteroides,  osteoporosis  medications  (Bisphosphonates,
Raloxifene ...), calcimimetics.

2.2. STUDY METHODS
2.2.1. Study design

- Study design: A cross-sectional case control study

- Sample size: A convenient sampling method was chosen
including all dialysis patients who met inclusion criteria at the time
of the study. A control group with comparable gender and age was
also selected.

2.2.2. Study protocol:

Data was collected by questionnaires, including demographic
information, anthropometric indices, physical examination, and
paraclinical test results...
2.2.2.1.Physical examination

- Body weight, height and body mass index

- Blood pressure: staging using guidelines of VNHA/VSH 2018

- Intermittent dialysis: 3 times/week with a total duration of 12
hours/week.

+ Dialysis machine and membrane: Surdial - Nipro dialysis
machine with Elisio™ membrane were used. Elisio™ membrane is a
polyethersulfonec synthetic membrane manufactured by Nipro
company, Japan.

+ Dialysis technique: HD standard filtration method using
diffusion and ultrafiltration mechanisms with bicarbonate dialysate.
2.2.2.2 Paraclinical tests

+ Venous blood sampling for bone mineral testing: anticoagulant
was used for plasma samples and not for serum samples.

+ Control group: fasting blood samples were taken before
breakfast and 9am or at least 8 hours after the last meal.

+ Dialysis group: blood sampling following the recommendations
of KDIGO (fasting and before the first session of the week and when
patients start using new dialysis membrane).

- Bone mineral tests:



- Blood calcium

* Blood calcium disorder was diagnosed using KDIGO criteria:

Normocalcemia (adjusted): 2,1- 2,6 mmol/L

Hypercalcemia (adjusted): > 2,6 mmol/L

Hypocalcemia (adjusted): < 2,1 mmol/L.

- Blood phosphorus

* Blood phosphorus disorder was diagnosed using KDIGO criteria:

Hypophosphastemia: < 0,8 mmol/L.

Normal limit: 0,8 — 1,50 mmol/L.

Hyperphosphastemia: > 1,50 mmol/L.

- Cax P product

* Blood Ca x P product disorder was diagnosed using K/DOQI
criteria:

Normal limit: < 4,4 mmol %/I2.

Increase: > 4,4 mmol %/I.

- Blood parathyroid hormone

* Blood PTH disorder was diagnosed using KDIGO criteria:

Decrease: < 130 pg/mL.

Normal limit: 130 dén 600 pg/mL.

Increase: > 600pg/mL.

- Blood Vitamin D (25 OH D)

* Blood 25 OH D disorder was diagnosed using KDIGO criteria:

25 OHVit D insufficiency when 25 OH D < 30 ng/mL

25 OHVit D deficiency when 25 OH D < 15 ng/mL.

- Blood aluminium

* Blood aluminium disorder was diagnosed using K/DOQI criteria

Normal aluminium < 20 pg/L.

Bordeline aluminium level (observation only) 20 - 60 pg/L.

Excessive aluminium (treatment required) > 60 pg/L.

- Blood beta 2 microglobulin

* Blood beta 2 microglobulin disorder was diagnosed using
K/DOQI criteria.

Normal limit: < 2.0 mg/L.

- Bone density

Measured by Dual-energy X-ray absorptiometry (DXA) machine
Hologic Discovery Wi, USA.

*Qsterporosis diagnosed using WHO guidelines

- Lateral abdominal radiograph for abdominal aorta calcification

Xray machine HF 525.
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Lateral abdominal radiograph protocol following the recommendation
of Kauppila et al.

* Analysis and evaluation of X-ray images were performed by
radiologists. Abdominal aorta calcification was assessed by the
Kauppila scale (AAC). Calcification of the abdominal aorta was
confirmed if AAC >4 points.
2.2.2.3. Data analysis

Data analysis was done by SPSS version 20.0 and Excel 2010.

Correlation of two continuous quantitative variables with a normal
distribution was assessed by Pearson's coefficient. For non-standard
distribution, Spearman coefficient was used. Univariate and
multivariate regression analysis was ultilized to explore the
correlation of clinical and paraclinical factors to CKD-MBD and
vascular calcification.

2.3. ETHICAL APPROVAL

The study was ethically approved by Biomedical Research Ethics
Committee of University of Medicine and Pharmacy Hue University
and District 2 Hospital, Ho Chi Minh City.

Chapter 3
STUDY RESULTS

3.1. GENERAL CHARACTERISTICS OF THE STUDY
POPULATION
Table 3.1. Age and gender characteristics

Ade arol <40 40 -60 >60 Total

ge group n % n % n % n %
. Male | 35 |21.47| 43 |26.39| 18 | 11.04 96 | 58.89
Diseased

Female| 9 552 | 34 [2086| 24 | 14.72 67 | 41.11

Male | 20 |17.70| 28 |24.78 | 13 | 11.50 61 | 53.98

control I eermale | 16 | 14.16 | 24 | 2124 12 | 1062 | 52 | 46.02
p=063 p=0.49
n Mean + SD Min Max
D'Seazzlgm“p 163 49.28 +15.60 19 84
Control group age | 113 47.81+12.88 24 i
p=041

There were no statistically significant differences in the age and
gender of the diseased and control groups (p > 0.05).




10

3.2. BONE MINERALS. BONE DENSITY AND VASCULAR

CALCIFICATIONS IN CKD PATIENTS ON DIALYSIS

3.2.1. Bone minerals

3.2.1.1. Mean values of bone minerals
Table 3.7. Mean value of bone minerals of the study population

Diseased group | Control group
Bone minerals (n=163) (n=113) p
Mean = SD Mean + SD
mgg:leﬁ')b'o"d calcium 2.00 + 0.44 221+034 0.0154
Blood phosphorus (mmol/L) | 2.14 £ 0.65 1.14+0.21 0.0001
Calcium x P (mmoL?/L?) 443 +1.67 2.51+£0.60 0.0001
Blood PTH (pg/mL) 557.82 + 561.00 26.27 + 8.50 0.0001
Beta2 Microglobulin (mg/L) | 27. 41+ 10. 91 1.33+0.42 0.0001
Blood Vitamin D (ng/mL) 26.66 + 10.36 34.73 £ 8.08 0.0001
Blood Aluminium(ug/L) 8.37 +4.88 6.70 + 3.96 0.005

There were statistically significant differences in levels of blood

bone minerals of the diseased and control groups (p < 0.05).

3.2.1.2. Classification of bone mineral disorders
Table 3.8. Blood calcium disorder KDIGO classification in

dialysis patients

Adjusted blood calcium o
(mmol/L) N & P
Decrease (< 2.10) 78 47.85
Normal (2.10 - 2.60) 69 42.33
Increase (> 2. 60) 16 9.82 0.0001
Total 163 100.00

Table 3.9. Blood phosphorus disorder KDIGO classification in

dialysis patients

Blood Phospho (mmol/L) N % p
Decrease (<0.8) 0 0.00
Normal (0.8 — 1.50) 42 25.77
Increase (> 1.50) 121 74.23 0.0001
Total 163 100.00
Table 3.10. Blood calcium x P product disorder K/DOQI
classification in dialysis patients
Canxi x P (mmol?/I?) N % p
<44 84 51.53
>4.4 79 48.47 0.69
Total 163 100.00
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Table 3.11. Blood PTH disorder KDIGO classification in dialysis patients

Blood PTH (pg/mL) N % p
<130 34 20.86
130 - 600 73 44.78
> 600 56 34.36 0.0009
Total 163 100.00

Table 3.12. Blood vitamin D disorder KDIGO classification in the

study population

Vitamin D (ng/mL) >30ng/mL | 15-30ng/mL | <15ng/mL
Diseased Female (al) 14 8.59 44 27.00 9 5.52
group Male (a2) 35 21.47 55 33.74 6 3.68
(n.%) Total (a3) 49 30.06 99 60.74 | 15 9.20
Control Female (b1) 37 32.74 15 13.27 0 0.00
group Male (b2) 46 40.71 15 13.27 0 0.00
(n.%) Total (b3) 83 73.45 30 26.55 0 0.00

p-total (a3/b3): 0.0001. p-female (al/bl): 0.0001.p-male (a2/b2): 0.0001

Table 3.13. Blood aluminium disorder K/DOQI classification in the

study population

Blood aluminium (ug/L) | >60 (ug/L) | 20 — 60 (ug/L) <20 (pg/L)
Diseased Female (al) - - 2 1.23 65 39.88
group Male (a2) - - 2 1.23 94 57.67
(n.%) Total (a3) - - 4 2.45 159 97.55
Control Female (b1) - - - - 52 46.02
group Male (b2) - - - - 61 53.98
(n.%) Total (b3) - - - - 113 100.00

p -total (a3/b3): 0.09. p female (al/bl): 0.21.p male (a2/b2): 0.26

Table 3.14. Beta 2 microglobulin KDOQ)I classification by dialysis time.

L Beta2M (mg/L)
Dialysis time (year) n % Mean + SD p
<2 year (@l)| 27 16.56 23.72+10.85
> 2 - <6 year (@2)| 82 | 50.31 26.36+£10.35 | p(a2/al)=0.20
> 6 - <10 year (@3)| 37 22.70 31.21+11.51 | p(a3/al) =0.007
>10 year (ad)| 17 10.43 30.12+10.22 | p (ad/al) =0.046
p (al.a2.a3.a4) = 0.0001
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3.2.1.3. Bone mineral disorders classification in dialysis patients
Table 3.16. Number of patients satisfying the KDIGO standards of
bone minerals

Bone minerals Standards satisfied Stand_ar_ds
(n = 163) unsatisfied
n % n %
Blood calcium 69 42.33 94 57.67
Blood phosphorus 42 25.77 121 74.23
Blood PTH 73 44.78 90 55.22
Blood Vitamin D 49 30.06 114 69.94
3 standards satisfied (Calcium.
P and PTH) 8 491 155 95.09
All 4 standards satisfied 7 4.29 156 95.71

There were only 4.91% of patients who satisfied three KDIGO
standards and 4.29% of patients satisfying all four standards.

3.2.2. Bone density

Table 3.20. Osteoporosis proportion by sites

Sites Osteoporosis Osteopenia Normal
n % n % n %
Lumbar spine 25 15.34 54 33.13 84 51.53
Total femur 28 17.18 66 40.49 69 42.33
Femoral neck 32 19.63 60 36.81 71 43.56
Table 3.21. Osteoporosis classification by WHO.
Categories n %
Normal 50 30.68
Osteopenia 66 40.49
Osteoporosis 47 28.83
Total 163 100.00

Based on WHO classification. i.e. when T- Score < 2.5 in at least 1/3
measured sites (lumbar spine, total femur, femoral neck), there were 47
osteoporosis patients (28.83%) and 66 (40.49%) osteopenic patients.
3.2.3. Blood vessel calcification

Table 3.25. Abdominal aorta calcification

Abdominal aorta calcification N %
Yes 56 34.36
No 107 65.64
Total 163 100.00

There were 56 patients(34.36%) having abdominal aorta calcification.
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Table 3.26. Abdominal aorta calcification by gender

. e . Male Female
Abdominal aorta calcification - % - % p
Yes 26 | 1596 | 30 | 18.40
No 70 | 42.94 | 37 | 22.70 | 0.02
Total 96 | 58.90 | 67 | 41.10
Table 3.27. Abdominal aorta calcification by age groups
Abdominal aorta | <40years | 40-60years | >60 years
calcification n % n % n % P
Yes 8 490 | 25 |1534| 23 |14.11
No 36 [2209| 52 |[3190| 19 |11.66| 0.002
Total 44 | 2699 | 77 |47.24| 42 | 25.77

3.3. MULTIVARIATE LOGISTIC REGRESSION ANALYSIS OF
THE CORRELATIONS OF BONE MINERALS DISORDERS IN
DIALYSIS PATIENTS
3.3.1. Correlations of bone minerals
3.3.1.1. Correlations of bone mineral levels and clinical factors
Table 3.29. Correlations of bone mineral levels and clinical factors

. Diastolic | Systolic Dialysis
Bone minerals Age BMI BP BP time
Adjusted r 0.066 -0.096 -0.062 -0.078 0.019
calcium p 0.40 0.23 0.43 0.32 0.81
Phosphorus r -0.342™ 0.146 0.135 0.142 0.010
p 0.0001 0.06 0.09 0.07 0.90
CaxP r -0.232™ 0.060 0.038 0.041 0.024
p 0.003 0.45 0.63 0.60 0.76
PTH r -0.083 0.096 -0.093 -0.095 0.336™
p 0.29 0.22 0.24 0.23 0.0001
. . r -0.166" -0.101 0.086 0.124 -0.021
Vitamin D P 0.03 0.20 0.28 0.11 0.79
Aluminium r -0.090 -0.039 0.207™ 0.209™ -0.045
p 0.25 0.63 0.008 0.007 0.57
r 0.065 -0.012 0.004 0.003 0.233™
Betaz M o | 041 | 088 | 009 0.97 0.003
Table 3.30. Correlations of bone mineral levels and paraclinical factors
Bone minerals | RBCs Hb Hct |Albumin| Ure |Creatininf GFR
Adjusted r |-0.272"|-0.369™|-0.341"| -0.917" | -0.178" | -0.188" | 0.119
calcium p 0.001 0.001 | 0.001 | 0.0001 | 0.02 0.02 0.13
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Phosphorus r | -0.047 | -0.018 | -0.016 | 0.156" |0.328™| 0.175" |-0.074
p 0.55 0.82 0.84 0.047 | 0.001 0.03 0.35
CaxP r |-0.185" |-0.232"|-0.215™| -0.421™ | 0.124 | 0.026 | 0.036
p 0.02 0.003 | 0.006 | 0.0001 | 0.11 0.74 | 0.65
PTH r 0.062 | -0.004 | -0.016 | 0.070 | 0.080 | -0.021 |-0.054
p 0.43 0.96 0.84 0.38 0.31 0.79 0.50
Vitamin D r | -0.088 | 0.016 | -0.020 | 0.038 | -0.153 | -0.027 |0.129
p 0.26 0.84 0.80 0.63 0.051 0.73 0.10
Aluminium — 0.091 0.065 | 0.075 | -0.018 | 0.097 | 0.067 |-0.017
p 0.25 0.41 0.34 0.82 0.22 0.40 0.83
Beta 2 M r 0.030 | -0.047 | 0.023 | -0.097 | 0.168" | -0.096 | 0.031
p 0.71 0.56 0.77 0.22 0.03 0.23 0.70
Table 3.31. Correlations among bone mineral levels
Bone minerals |CalciumPhospho|Ca x P| VitD | PTH |Aluminium B?\Blaz
Calcium LT - -0.094 10.492™0.012|-0.076| 0.047 0.035
p - 0.23 ]0.0001| 0.88 | 0.33 0.55 0.66
Phospho r | -0.094 - 0.8097]0.105/0.273™|  0.094 0.095
p | 023 - 0.0001| 0.18 | 0.001 0.23 0.23
CaxP r 10.492**| 0.809™ - |0.110{0.223™| 0.079 0.106
p |0.0001 | 0.0001 - 10.16 | 0.004 0.32 0.18
Vit D r | 0012 | 0.105 [ 0.110| - |-0.082| 0.106 |-0.231™
p | 0.88 018 | 016 | - | 0.30 0.18 0.003
PTH r | -0.076 | 0.273™ |0.223"}-0.082 - -0.161* |0.247**
p| 033 | 0.001 |0.004|030| - 0.04 0.001
Aluminiuml" 0.047 | 0.094 |0.079 |0.106/-0.161" - -0.224™
p | 055 0.23 | 0.32 | 0.18] 0.04 - 0.004

3.3.1.2. Logistic regression analyses of bone mineral disorders.
* Blood calcium
In multivariate logistic regression analysis, with R = 0.955; R? = 0.855.
adjusted R? = 0.853 and p = 0.0001, Ca x P product and albumin were
statistically correlated with adjusted Calcium (p= 0.0001).
Multivariate logistic regression equation
Adjusted blood calcium =4.807 +0.034 x Ca x P product - 0.078 x albumin.
* Blood phosphorus.
In multivariate logistic regression analysis, with R= 0.978, R? =
0.957, adjusted R? = 0.956 and p = 0.0001, Ca x P product and
adjusted calcium were statistically correlated with blood phosphorus.
Multivariate logistic regression equation
Blood phosphorus = 1.762 + 0.431 x (Ca x P) — 0.857 x adjusted Ca.
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* Blood PTH.

In multivariate logistic regression analysis, with R = 0.321, R? =
0.103, adjusted R? = 0.092 and p = 0.0001, only dialysis time was
statistically correlated with PTH.

Multivariate logistic regression equation

Blood PTH = 245.795 + 45.409 x Dialysis time (year)

* Blood Vitamin D.

Blood vitamin D disorder was significantly correlated with gender
with p = 0.035. Univariate logistic analysis found that female was 2.17
times more likely to have vitamin D disorder than male (p = 0.035. ClI
95%: 1.056 — 4.466).

* Blood aluminium

There was no correlation found between blood aluminium and
studied factors in dialysis patients.
* Blood Beta 2 microglobulin

In multivariate logistic regression analysis, with R = 0.321, R? =
0.103, adjusted R? = 0.097 and p = 0.0001. Dialysis time, Vitamin D
and Aluminium were statistically correlated with Beta 2M.

Multivariate logistic regression equation:

Beta 2 M = 32000.769 + 429.065 x Dialysis time — 190.936 x
VitD — 389.157 x Aluminium.

3.3.2. Logistic regression analyses of bone density and osteoporosis.
3.3.2.1. Multivariate analysis of bone density and related factors.

Table 3.42. Multivariate analysis of lumbar spine bone density

After multivariate analysis, there were only three factors significantly
correlated with lumbar spine bone density in the following order:

+ Gender with OR =4.572, p = 0.016 < 0.05 (female was 4.57 times
more likely to have reduced bone density at lumbar spine than male).

+ Blood PTH: with OR = 4.078, p = 0.03 < 0.05 (patients having
PTH disorder was 4.078 times more likely to have reduced bone
density at lumbar spine than those with normal PTH)

+ Age: with OR =1.045, p: 0.031 < 0.05 (The risk of having reduced
bone density at lumbar spine increased 1.045 times for every year
increase in age)

Table 3.44. Multivariate analysis of femoral neck bone density

After multivariate analysis, there were only two factors
significantly correlated with femoral neck bone density:

+ Age: with OR = 1.117, p: 0.0001 < 0.01 (The risk of having
reduced bone density at femoral neck increased 1.12 times for every
year increase in age).

+ Blood PTH: with OR = 1.001, p: 0.006 < 0.01 (There was no
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clear risk of reduced bone density at femoral neck in patients with
PTH disorder since OR # 1)

Table 3.48. Multivariate analysis of total femur bone density

After multivariate analysis, there were only two factors significantly
correlated with total femur bone density in the following order:

+ Blood PTH: with OR = 3.683, p: 0.039 < 0.05 (patients having
PTH disorder was 3.683 times more likely to have reduced total
femur bone density than those with normal PTH).

+ Age: with OR = 1.117, p: 0.0001 < 0.01 (The risk of having
reduced total femur bone density increased 1.12 times for every year
increase in age).
3.4.2.2. Multivariate analysis of osteoporosis and related factors.

Table 3.50. Multivariate analysis of osteoporosis

After multivariate analysis, there were only three factors
significantly correlated with osteoporosis risk in the following order:

+ Age: with OR = 4.058, p: 0.021 < 0.05 (patient aged > 40 had a
4.05 times increase in osteoporosis risk compared to patients aged < 40).

+ Blood PTH: with OR = 2.967, p: 0.009 < 0.01 (patients with
PTH disorder had a 2.96 times increase in osteoporosis risk
compared to patients without it).

+ Gender: with OR = 2.841, p: 0.009 < 0.01 (females had a 4.05
times increase in osteoporosis risk compared to males).

3.3.3. Logistic regression analyses of blood vessel calcification
3.4.3.2. Multivariate analysis of blood vessel calcification and
related factors

Table 3.53. Multivariate analysis of abdominal aorta calcification.

After multivariate analysis, there were only three factors
significantly correlated with abdominal aorta calcification risk in the
following order:

+ Dialysis time: with OR = 2.451, p: 0.031 < 0.05 (patients on dialysis
longer than 6 years had a 2.45 times increase in abdominal aorta
calcification risk compared to those with dialysis time lower than 6 years).

+ Age: with OR =1.047, p: 0.003 < 0.01 (The risk of having abdominal
aorta calcification increased 1.047 times for every year increase in age).

+ Lumbar spine bone density: with OR = 0.056, p: 0.005 < 0.01 (For
every unit increase in lumbar spine bone density (g/cm?). there was a
0.056 times reduced risk of abdominal aorta calcification or for every
standard deviation (0.244g/cm?) increase in lumbar spine bone density,
there was a OR = e 128024 = 0 365 times reduced risk. Similarly, for
every standard deviation (0.244g/cm?) decrease in lumbar spine bone
density, the risk increased 2.74 times.
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Chapter 4
DISCUSSION

4.1. GENERAL CHARACTERISTICS OF THE STUDY POPULATION
4.1.1 Gender and age

In our 276 study subjects, male accounted for 58.89% and female
accounted for 41.11% of the diseased group while male accounted for
53.98% and female accounted for 46.02% of the control group. The
difference was statistically significant between the male/female
proportion between the two groups. Male/female ratio was 96/67
(1.43) in the diseased group and 61/52 (1.17) in the control group.
4.2. DISCUSSION ON BONE MINERALS, BONE DENSITY
AND BLOOD VESSELS CALCIFICATION
4.2.1. Mean levels of bone minerals

There were statistically significant differences in the bone mineral
levels between the diseased group and the control group: calcium,
Phosphorus, Ca x P product, PTH. vit D, beta 2 microglobulin (p
<0.001) and aluminum (p <0.005). Blood PTH and beta 2 M in the
diseased group was 20 times higher than in the control group.

4.2.2. KDIGO classification of bone mineral disorders

Using the classification of KDIGO, bone mineral disorder
proportion were as follows: blood calcium disorders - 57.67%
(47.85% decrease, 9.82% increase), hyperphosphatemia - 74.23%, Ca
X P product disorder - 48.47 %, reduced vitamin D - 69.94% and
PTH disorder - 55.22% (normal 44.78%, increased - 34.36%.
decrease 20.86%). The number of patients with calcium, phosphorus
and PTH levels satisfying KDIGO standards accounted for 4.91%
and the number of patients meeting all 4 standards (plus Vit D) was
very low, accounting for only 4.29%.

Compared to other authors, our results were similar regarding KDOQI
or KDIGO guidelines. Guillaume MA (2015) who retrospectively studied
bone mineral disorder on 135 patients with LMCK at 3 dialysis centers in
Dakar. Senegal noted a similar pattern of 23% hypocalcemia, 30.8%
hyperphosphatemia and 42.6% increase in PTH. The KDIGO standards
were met in 63.7% for calcium, 60.9% for phosphorus, 44.7% for PTH,
21.5% for 25 OH D, and there only 17.78% of patients meeting three
KDIOGO 2009 standards (calcium, phasphorus, PTH).

The study of Samaké M (2019) at Pont G hospital, Republic of
Mali, including 102 patients on intermittent dialysis showed the rate
satisfying KDIGO 2009 standards was 57.8% for calcium, 29.4% for
phosphorus, 29.4% for PTH. Only 5.9% could meet all four criteria
of KDIGO 2009, while 6.9% of patients could meet 2 or 3 standards.
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4.2.2. Bone density

Bone density measurement with DXA showed osteoporosis rates
at lumbar spine, total femur and femoral neck were 15.34 %, 17.18%,
and 19.63%, respectively while the rates of osteopenia at the same
sites were 33.13%, 40.49%, and 36.81%, respectively. Based on WHI
classification of osteoporosis. i.e. T-Score < 2.5 in at least one of the
three measurement sites, 47/163 had osteoporosis (28.83%) while 66
patients (40.49%) had osteopenia.

Ludmila Brunerov in the Czech Republic (2016) studying 59
patients on HDF intermittent dialysis reported osteoporosis rate of
36% and osteopenia rate of 34%.

The study of M Saleem Najar. India (2017) with 151 patients with
CKD stage 3 to 5 recorded the highest rate of osteoporosis occured
stage 5 CKD.

Thus, our results on osteoporosis on patients with CKD is quite
similar to the results of other authors and lower to several authors.
This may be due to the difference in dialysis time, sex ratio, race, and
treatment regimes.

4.2.3. Abdominal aorta calcification

In our study, lateral abdominal x-ray was performed on 163 patients
with CKD undergoing intermittent dialysis. Radiographic analysis was
performed by radiologists and abdominal aortic calcification was
classified by Kauppila scale. There were 56 patients (26 males and 30
females), most being in the age group of 40-60 and over 60 years old
(34.4%) diagnosed with abdominal aorta calcification.

Peter W.F. Wilson et al. USA (2001) found that abdominal
aorta calcification (AAC) was a predictor of cardiovascular
morbidity and mortality. The frequency of AAC in this study was
31% with no gender differences.

Mieke J. Peeters, The Netherlands (2017) studied AAC by
lateral abdominal X-ray on 280 CKD patients who had not
undergone dialysis found that 50% of patients have moderate or
severe AAC with an AAC index of >4,

4.3. CORRELATION OF BONE MINERALS WITH CLINICAL
AND PARACLINICAL FACTORS
4.3.1. Associated factors with bone mineral disorders

+ Adjusted blood calcium

In univariate analysis, adjusted blood calcium was inversely
correlated with albumin (r = - 0.917, p < 0.001), hemoglobin (r = -
0.369, p<0.01), urea (r =-0.178, p < 0.05), creatinin (r =-0.188, p <
0.05). Multivariate analysis model with R = 0.955; R? = 0.855;
adjusted R? = 0.853 and p = 0.0001, adjusted calcium was
significantly correlated with albumin (p= 0.0001)
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Geoffrey A Block also noted that adjusted calcium was inversely
correlated with albumin (r = - 0.10); urea (r = - 0.11); creatinin (r = - 0.07),
and positively correlated with age (r = 0.13), and dialysis time (r = 0.09).

The CORES study of Manuel Naves-Diaz found that adjusted
calcium was inversely correlated with age (r = - 0.063). and positively
correlated with dialysis time (r = 0. 131).and creatinin (r = 0.128).

+ Blood phosphorus:

Geoffrey A Block studied 40.538 patients on intermittent dialysis in
the US noted that phosphorus was inversely correlated with age (r = -
0.30), positively correlated with dialysis time (r = 0.11), urea (r = 0.33),
creatinine (r = 0.36), and albumin (r = 0.14).

Manuel Naves-Diaz performed CORES study on 16.173 patients on
intermittent dialysis from 183 dialysis facilities in 6 Latin American
countries (Argentina, Brazil, Columbia, Chile, Mexico, and Venezuela),
found that phosphorus was inversely correlated with age (r = - 0.223);
positively correlated with dialysis time (r = 0.081) and creatinine (r = 0.377).

Our study recorded similar results: Blood phosphorus was inversely
correlated with age r = - 0.342, p <0.001; positively correlated with
albumin: r = 0.156, p <0.05; urea: r = 0.328, p <0.01; creatinine: r =
0.175, p <0.05; calcium x phosphorus product: r = 0.809, p <0.001 and
blood PTH: 0.273, p <0.01.

Multivariate regression model with R = 0.978, R? = 0.957, adjusted
R? = 0.956 and the significance level p = 0.0001. Phosphorus was
correlated with adjusted calcium and calcium x phosphorus product.

+ Blood PTH.

In the study of Manuel Naves-Diaz on patients on dialysis, blood
PTH was positively correlated with dialysis time (r = 0.207); creatinine
(r =0.160); and inversely correlated with age (r = - 0.1114) [80].

In 2019, Adrian R Levy et al studied 165 secondary hyperparathyroidism
patients on dialysis at 42 US Red Cross facilities noted that PTH was
correlated to phosphorus concentration (p <0.001), but not to calcium (p =
0.06), hemoglobin (p = 0.3), and albumin (p = 0.05).

Samaké M et al with 102 patients at Pont G. Bamako recorded that
PTH was correlated to dialysis time (p = 0.002), phosphorus (p = 0.001),
sex (p =0.01).

Our study recorded similar results: PTH was correlated positively with
dialysis time (r = 0.336, p <0.001); beta 2 M (r = 0.247, p = 0.001);
inversely correlated with aluminum (r = - 0.161, p <0.05). Multivariate
logistic regression model with R = 0.321, R? = 0.13, adjusted R?=0.092
and significance level p = 0.0001 showed that blood PTH was only
significantly correlated (p = 0.004) with dialysis time.

+ Vitamin D.

Patricia Joao Matias studied 25 OH D3 on 223 patients on dialysis
in Portugal and noted that 25 OH D3 was inversely correlated with



20

age (r = - 0.31, p <0.001); with CRP (r = - 0. 25, p <0.001) and with
vascular calcification (r = - 0.26, p <0.001; dialysis time (r = - 0.14,
p = 0.04); positively correlated with albumin ( r = 0.23, p = 0.001)
and 1.25(0H)2Dz (r = 0.25, p <0.001). In multivariate regression
analysis, 25 OH D3 was associated with diabetes (p<0.001).
hypoalbuminemia (p = 0.003), an increase in blood BNP (p = 0.005),
and a high vascular calcification index (>3) (0.002).

We found that Vitamin D was inversely correlated with age: r = -
0.166, p <0.05; beta 2 microglobulin: r = - 0.231; p <0.01. The
univariate logistic regression analysis showed that female patients
had 2.17 times higher risk of Vit D disorder than male patients (p =
0.035, 95% CI: 1.056 - 4.466). Thus, the correlation between vit D
and age was similar to other studies. The correlation between vitamin
D and beta 2 microglobulin was not found in other studies.

+ Blood aluminium

In the study of Ching-Wei Hsu (2016) from Taiwan, 901 patients
on dialysis were followed for 1 year. serum aluminium was measured
and classified into four groups (quartile): first quartile (6 pg / 1),
second quartile (6-9 pg /1), third quartile (9-13 ug / L) and fourth
quartile (> 13 pg / 1). Cox regression models were used to determine
the significance of factors in predicting mortality. There were only
9.3% of patients with aluminum concentrations > 20 pg/l. At the end
of the follow-up, 54 patients (6%) died and the main cause of death
was cardiovascular diseases. The Kaplan-Meier analysis showed that
patients in the fourth quartile had a higher mortality rate than patients
in the first quartile (log rank test. 2 = 13.47, p = 0.004). Using the
first quartile as reference, Cox multivariate regression analysis
indicated that the patient in the third quartile (HR = 1.31, 95% CI =
1.12-1.53, p = 0.038) and the fourth quartile (HR = 3.19, HR 95% =
1.08-8.62, p = 0.048) had an increased risk of death from all causes.

Guillaume MA et al (2018) studied 315 patients from 7 dialysis centers
in Senegal in 7 years (6/2010 - 7/2017) having dialysis time of at least 6
months. mean 47.78 + 13.89 months (6-202 months). They found that 7
patients (3.5%) had received treatment for aluminium toxicity in the
history of the disease (before the study). 29 patients (9.2%) received blood
aluminium measurement with 52% having aluminum level <20 pg/L. The
study results did not report any aluminium correlations [45].

In our study, blood aluminium was positively correlated with
diastolic blood pressure (r = 0.207, p <0.01) and systolic blood
pressure(r = 0.209, p <0.01). In addition, we did not find any correlations
between blood aluminum and other research variables. More extensive
research on this issue especially with larger sample size was required.
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+ Beta 2 microglobulin

Asim Mumtaz (2010) studied Beta 2 M on 50 patients on dialysis
reported a 46-fold increase in beta 2 M compared to the control group. Beta
2 M was correlated with age and inversely correlated with blood albumin.

The research by Nguyen Huu Dung (2013) with 326 patients on
dialysis and 48 healthy controls showed that: 100% of patients had
increased B2M. There was a positive correlation between p2M and
dialysis time (r = 0.64, p <0.01); CRP (r = 0.51, p <0.01). The group
of patients with low blood albumin had 2M significantly higher than
the group with normal albumin with p <0.05.

Our results showed that 2 M blood was positively correlated with
dialysis time (r = 0.233, p <0.01), urea (r = 0.168, p <0.05); and inversely
correlated with blood aluminium (r = - 0.224, p <0.01). When using
multivariate regression. with R = 0.321, R? = 0.103, adjusted R? = 0.097
and the significance level p = 0.0001, Multivariate regression equation:

Beta 2 microglobulin = 32000.769 + 429.065 x dialysis time -
190.936 x Vitamin D - 389.157 x aluminium.

4.3.2. Associated factors with bone density and osteoporosis.

- Bone density

Our study showed that bone density was inversely correlated with age in
all 3 sites — lumbar spine (r = - 0.225, p <0.01), total femur (r = - 0.288, p
<0.001), femoral neck (r = - 0.352, p <0.001); with urea at the total femur
site (r = - 0.206, p <0.01), femoral neck (r = - 0.194, p <0.05); with PTH in
all 3 sites — lumbar spine (r = - 0.266, p <0.01), total femur (r = - 0.219, p
<0.01), femoral neck (r = - 0.168, p <0.05); with 2 M at lumbar spine(r = -
0.269, p <0.01). The bone density was positively correlated with glomerular
filtration rate at lumbar spine (r = 0.200, p <0.05), femoral neck (r = 0.179, p
<0.05); with Vit D at lumbar spine (r = 0.218, p <0.01) and total femur (r =
0.179, p <0.05). Multivariate regression analysis showed the correlated
factors at lumbar spine site were age (OR = 1.117, p <0.01), PTH (OR =
1.001, p <0.01); at total femur site were gender (OR =4.572, p <0.05). PTH
(OR = 4.078, p <0.05), and age (OR = 1.045, p <0.05); at total femur site
were PTH (OR = 3.683, p <0.05). and age (OR = 1.117, p <0.01).

Fawzi Hamed Saafan (2014) study in Egypt consisted of 100 patients
on dialysis and 20 controls. noted that there was an inverse correlation
between bone density and PTH (r = - 0.35, p <0.005), phosphorus (r = -
0.20, p = 0.01), age (r = - 0.26, p <0.008), weight (r = - 0.24, p <0.01),
BMI (r =-0.21, p = 0.03) and dialysis time (r =- 0.21, p = 0.03) and a
positive correlation between bone density with calcium (r = 0.20,
p <0.04). height (r = 0.31, p <0.005) and sex (r = 0.47, p <0.005).

Osteoporosis.

M Salem Najar (2017) studied osteoporosis on 151 CKD patients stage
3-5 in India noted that osteoporosis was found in 31 patients (31.6%) at
femoral neck, 43 patients (28.5%) at lumbar spine; The rates of
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osteoporosis and osteopenia were highest in CKD stage 5. Bone density
was positively correlated with BMI (p = 0.014).

Our results showed that osteoporosis in all 3 sites was related to sex (p
<0.05) and age group (p <0.01). Osteoporosis was associated with PTH,
phosphorus and aluminium disorders at femoral neck (p <0.05) with PTH
at lumbar spine (p <0.05) with PTH calcium at total femur (p <0.05).
Multiple regression analysis showed 3 related factors: age (OR = 4.058, p
<0.05), PTH (OR =2.967, p <0.01), female (OR = 2.841, p < 0.01).

4.3.3. Associated factors of vascular calcification.

In our study, AAC was significantly correlated to sex, age group, blood
pressure and dialysis time (p<0.05). Multivariate regression analysis with 9
above-mentioned variables showed that there were only 3 factors associated
with a significant increase risk of AAC dialysis time with OR = 2.451, p:
0.031 <0.05 (patients on dialysis longer than 6 years had a 2.45-fold
increase in the risk of AAC compared to patients with a dialysis time shorter
than 6 years), age with OR = 1.047, p: 0.003 <0.01 (For an increase of 1
year, there was increased risk of 1.047 times). Lumbar spine bone density
OR =0.056, p = 0.005 <0.01 (For every unit increase in lumbar spine bone
density (g/cm?), there was a 0.056 times reduced risk of abdominal aorta
calcification or for every standard deviation (0.244g/cm?) increase in lumbar
spine bone density. there was a OR = e #122024 = 365 times reduced risk.
Similarly, for every standard deviation (0.244g/cm?) decrease in lumbar
spine bone density, the risk increased 2.74 times).

Nigel D Toussaint (2011) performed lateral abdominal X-ray on 132
patients on dialysis found that 94.4% of patients had AAC with mean AAC
score of 11.0 £ 6.4 (median 12). Univariate logistic regression analysis
demonstrated that AAC was significantly correlated to age (p = 0.002). The
independent predictors for AAC presence and severity included in the final
model were age (OR 1.042 / year (OR 1.042 / year). 1.004, 1.082), p =
0.03), dialysis time (OR 1.012 / year (1.001, 1.023), p = 0.04). and presence
of cardiovascular diseases (OR 3.237 (1.347, 7.801), p = 0.009).

4.4, STUDY LIMITATIONS

Our research had the following limitations:

- Limited sample size due to convenient sampling method used at
a single hemodialysis institution.

- Using a case-control study design, tests for bone minerals,
osteoporosis was performed on both groups. However, due to limited
research funding, there was Xray for abdominal aortic calcification in
the control group and ultrasound for heart valve calcification in
diseased group as recommended by KDIGO could not be performed.
On the other hand, there were results related to treatment for bone
mineral disorders and osteoporosis.

Further research is needed in the future.
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CONCLUSIONS

Through the study of bone mineral, bone density, vascular calcification
following KDIGO 2017 guidelines, we had the following conclusions:

1. Bone mineral disorders, bone density, vascular calcification
using KDIGO 2017 classification in patients on dialysis
1.1. Bone mineral disorers.

- The levels of bone minerals including calcium, phosphorus, PTH,
vitamin D, beta 2 microglobulin, and aluminum in dialysis patients were
statistically significant different from those of the control group.

- According to KDIGO classification, bone mineral disorders
proportions were as follows: calcium (47.85% decrease and 9.82%
increase); phosphorus (74.23% increase); calcium x phosphorus
product (48.47% increase); PTH (34.36% increase and 20.86%
decrease). 97.55% satisfied the standard for aluminum; 69.94%
unsatisfied the standard for vitamin D.

- Only 4.91% of patients met 3 standards and 4.29% met 4
standards for bone minerals as recommended by KDIGO.

1.2. Bone density, osteoporosis.

- In patients on intermittent dialysis, there were 28.83% of
patients having osteoporosis and 40.49% patients having osteopenia
using WHO criteria.

- The rate of osteoporosis at the lumbar spine, the total femur and
femoral neck were 15.34%, 17.18%, 19.63%, respectively.

- The rate of osteopenia at the lumbar spine, the femoral neck and
total femur were 33.13%, 36.81%, 40.49%, respectively.

1.3. Abdominal aorta calcification

- In patients on intermittent dialysis, 34. 36% had calcification of
the abdominal aorta.

- Abdominal aorta calcification was significantly correlated to sex
(p <0.05) and age group (p <0.01).

2. Correlation of bone mineral disorder with clinical and
paraclinical factors in patients on dialysis
2.1. Bone minerals.

+ Blood phosphorus was inversely correlated with age (p <0.001);
positively correlated with albumin, creatinine (p <0.05), with urea, PTH
(p <0.01).

Blood phosphorus = 1.762 + 0.431 x Ca x P product — 0.857 x
adjusted calcium.

+ Adjusted blood calcium was inversely correlated with albumin (p
<0.001), with Hb (p <0.01), with urea, creatinine (p <0.05).

Adjusted blood calcium = 4.807 + 0.034 x Ca x P product -
0.078 x albumin.



24

+ PTH was positively correlated with dialysis time, B2 microglobulin
(p <0.001); inversely correlated with aluminium (p <0.05).

Blood PTH = 245.795 + 45.409 x dialysis time (years)

+ Blood Vitamin D was inversely correlated with age (p <0.05),
B2 microglobulin (p <0.01).

+ Blood B2 microglobulin was positively correlated with dialysis time
(p <0.01), urea (p <0.05); inversely correlated with aluminium (p <0.01).

Blood p2 microglobulin = 32000.769 + 429.065 x dialysis time -
190.936 x Vit D - 389.157 x Aluminium.

2.2. Bone density, osteoporosis.

+ Multivariate regression analysis of the risk of reduced bone
density at femoral neck showed 2 correlated factors: age (OR =
1.117, p <0.01) and PTH (OR = 1.001, p <0.01); at lumbar spine,
there were 3 factors: gender (OR = 4.572, p <0.05), PTH (OR =
4.078, p <0.05) and age (OR = 1.045, p <0.05); at total femur site,
there were 2 factors: PTH (OR = 3.683, p <0.05), and age (OR =
1.117, p <0.01).

+ Multivariate regression analysis of the osteoporosis risk showed
3 factors: age (OR = 4.058, p <0.05), PTH (OR = 2.967, p <0.01) and
female (OR = 2.841, p <0.01).

2.3. Abdominal aorta calcification.

Factors significantly increased the risk of wvascular calcification
included dialysis time (> 6 years: OR = 2.451, p <0.05), age (OR =
1.047, p <0.01) and lumbar spine bone density (OR = 0.056, p <0.01).

SUGGESTIONS

Through research results in a single unit hemodialysis, we
proposed the following suggestions:

1. The rate of intermittent dialysis patients with bone minerals
satisfying the proposed standards was still very low and the rates of
osteoporosis, osteopenia, and abdominal aorta calcification were
relatively high. In clinical practice, dialysis physicians should
follow KDIGO 2017 updated guidelines on bone minerals and bone
mineral disorders in CKD to periodically monitor, diagnose and
treat appropriately.

2. It is necessary to conduct research in a more extensive and
comprehensive manner on new and less-explored fields including
aluminum disorder, B2 microglobulin disorder, abdominal aorta
calcification ... in hemodialysis patients.
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