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1
MO PAU

1. Tinh cap thiét

Bénh than man 13 bénh li suy giam dan va khong hoi phuc chic ning
cta than do nhiéu nguyén nhin khac nhau, anh huéng dén chét luong
song ctia bénh nhan va lam tiéu t6n ngan sach y té cua bat ki qubc gia
nao. Tai Hoa Ki, c6 khoang 26 tri€u nguoi méc bénh than man hodc c6
albumin niéu don doc; phan 16n 1a do déi thao duong, ting huyét ap va
bénh 1i tim mach. Ngoai ra, chi phi diéu tri cho nhém nay ting dang ké
vdi 5,8% ngan sach cho y t& nam 2000, 1én dén 16% nam 2009. O Viét
Nam, hién tai chua co théng ké mot cach day du, tuy nhién, s6 bénh
nhan bénh li thdn man nhap vién hang nim ting cao, chu yéu la bénh
than man giai doan cudi v6i cac bién ching ciia nd. Téac gia Vo Phyng,
Vo6 Tam va cdng sy khi nghién ctru tai cong dong cho thay ti 1€ bénh
than man trong dan 1a 0,92%.

Ngay nay, cung vo6i nhing tién bo y hoc, bénh nhan bénh than man
duoc chim soc t6t vé nhiéu phuong dién véi nhidu phuong phap khac
nhau. Tudi tho ciia bénh nhan ngay cang nang cao, va kéo theo no 1a ti 18
cac bién chimg nhu bénh 1i tim mach, ting huyét ap, rdi loan lipid mau,
loan dudng xuong do thén..., ddc biét khi muc loc cau than < 60
ml/phat/1,73m?. Loan dudng xucmg do than 1a mot réi loan chuyén hoa
xuong, lam bién doi cdu tric vi md ciia xuong v6i nhidu dang khac nhau:
tir chu chuyén Xuong cao (viém xuong nang xo) dén chu chuyén xuong
thap (bénh xuong bét san, nhuyen xuong), hodc dang hon hop. Mic du sinh
thiét xuong la tiéu chudn dé chin doan bénh, day la mot xét nghiém xam
nhap va két qua ciia no chi phan anh vi ciu tric tai mot thoi diém nhat
dinh. Vay c6 phuong phap nao c6 thé cai thién cac nhuoc diém cta sinh
thiét xuong & d6i tugng bénh nhan dic biét nay khong?

Trong dé tai nay, chung t6i phdi hop dinh lugng hai diu 4n sinh hoa
cua chu chuyen xuong 1a hormone tuyén can giap va beta-crosslaps huyét
thanh nham khao sat chu chuyén xwong noi chung va qua trinh hiy
xuong ndi riéng ¢ bénh nhan bénh than man giai doan cudi trong diéu
kién chua thé lam sinh thiét xuong.

Hormone tuyen can giap 1la mdt hormone quan trong trong qud trinh
diéu chinh cin bang canxi ¢ ngudi binh thudng va déc biét ¢ bénh nhén
bénh than man. 0 bénh nhan bénh than man, hormone tuyen can giap
thuong dugc ding dé theo doi chuyén hoa xuong. Nong do hormone nay
c6 thé tang, binh thudng hodc giam kéo theo né 1a nhitng rdi loan chuyén
héa xuong tuong tng.
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Beta-crosslaps 1a mot phan manh cua collagen loai 1 dugc tao ra
trong qua trinh huy xuong. Chinh vi vy, nong do cua n6 phan anh gian
tiép chu chuyén xuwong, duoc Hoi loéng xuong qudc té (IOF) cong nhén
va st dung trén 1am sang trong chan doan, tién luong va theo ddi mot sO
bénh li co xuong khép. Tuy nhién hién nay van chua 1o la mdi lién
quan giita beta-crosslaps huyét thanh v&i bénh than man va véi cac dau
an chuyén hoa xuwong khac nhu thé nao? Qua trinh loc mau chu ki ¢
bénh nhan than man cé anh huong téi ndng dd beta-crosslaps huyét
thanh khong?

2. Muc tiéu nghién cau

2.1. Panh gia ndng do beta- crosslaps va hormone tuyén cin gidp &
bénh nhén bénh thén man giai doan cudi diéu tri bao ton va loc mau chu ki.

2.2. Khao sat mdi twong quan gilia ndng do beta- crosslaps, nong do
hormone tuyén cén glap vdi cac yeu t6 1am sang va cén lam sang ¢ bénh
nhan bénh than man giai doan cudi diéu tri bao ton va loc méau chu ki.

3. Y nghia khoa hoc va thuc tién
3.1. Y nghia khoa hoc

Bénh than man va cac rdi loan chuyén héa xuong 13 hai bénh 1i co
lién quan chit ch&. Beta- crosslaps va hormone tuyén can giap 1a hai
diu 4n sinh hoc phan anh chu chuyén xuong ¢ bénh nhan bénh than
man giai doan cudi. N6ng dd hai diu 4n sinh hoéa nay bién do6i sém,
truée khi c6 su thay ddi cau trac cia xuong. Do do, xét nghiém dinh
luong beta-crosslaps va hormone tuyén can giap huyét thanh gitip dénh
gi4 som rdi loan chu chuyén xwong ciia bénh nhan bénh than man.

3.2. Y nghia thuc tién

- X4c dinh nong do cua cc chit niy ¢ bénh nhin bénh thin man giai
doan cubi diéu tri bao ton va bénh thdn man giai doan cudi dang loc mau chu
ki bang than nhén tao.

- Panh gia mdi tuong quan cta cac ddu an sinh hoc nay véi muc loc
ciu than, budc dau phat hién sém cac rdi loan chuyén hoa xuong va
khoang chit & bénh nhan bénh than man.

4. Pong gop caa luan an

La luan 4n dau tién nghién ciru dong thoi hai dau 4n sinh hoa ciia
chu chuyén xuong trén bénh nhan bénh thin man giai doan cudi.

Nong d6 beta-crosslaps va hormone tuyén cin giap ting cao c6 ¥
nghia thong ké trong nhém bénh nhan bénh thdn man giai doan cudi,
phan anh sy gia tang tinh trang hity xwong trén dbi tugng nay.
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) Chuong 1
TONG QUAN TAI LIEU

1.1. TONG QUAN VE BENH THAN MAN
1.1.1. Pinh nghia

Bénh than man 1a tinh trang ton thuong than vé céu tric hodc chirc
ning, ton tai trén 3 thang, biéu hién boi albumin niéu, hodc cac bat
thudng vé hinh anh hoc hodc suy giam chirc ning than dwoc xac dinh
thong qua murc loc cAu than < 60 ml/phut/ 1,73 m°.

1.1.2. Phan d9 giai doan bénh thin man

Phan d6 bénh than man cia Hoi than hoc Hoa Ki cong bd nim
2012.

Mic loc cau than dugc tinh theo cong thirc CKD — EPI 2009.

1.1.3. Piéu tri bénh than man giai doan cudi
1.1.3.1. Diéu tri bio ton

Con goi 1a diéu tri ndi khoa, duoc ap dung ddi voi cac bénh nhan
bénh than man tt ca cac giai doan: tir giai doan 1 dén 5, giai doan co
can thi€p vdi loc mau chu ki, hoac loc mang bung, hoac ghép than.
1.1.3.2. Loc mdu chu ki bing thdn nhén tao

Ap dung cho hau hét bénh nhan bénh than man giai doan cudi khong
kém cac bénh li tim mach ning, khong co cac rdi loan dong chay mau,
bénh nhén suy than kém cac rdi loan chirc ning nio, ting K* mau khong
dap tmg voi diéu tri bao ton, toan méau khéng dap tmg vai diéu tri bao ton,
hé b thanh thai creatinine mau < 15 ml/phat/ 1,73m?.
1.1.3.3. Loc mang bung: chi dinh trong cac truong hop:

- Bénh than man kém suy tim nang.

- Bénh nhén tré tudi khoe manh, tu phuc vu dugc ban than, nhét 1a
trong do tudi lao dong, khong cé cac di dang bam sinh hodc méc phai
anh huong dén khoang phiic mac.
1.1.3.4. Ghép thin: &p dung v6i tit ci bénh nhan bénh than man giai
doan cudi d3 loc mau hoic sép loc mau, véi diéu kién bénh nhéan tu
nguyén ghép than va khong c6 chdng chi dinh.

1.2. LOAN DUOGNG XUONG DO THAN
1.2.1. Pinh nghia loan dudng xwong do thin

Loan dudng xuong do than 1a bién d6i ciu trac tai mdé xwong xuét
hién khi bi bénh than man, do than khéng con vai tro diéu hoa canxi-
phospho trong mau. Day 1a bénh phd bién, chiém ti 18 90-100% bénh
nhan bénh than man giai doan cudi.
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1.2.2. Phén loai loan dudng xwong do thin

- Nhom chu chuyén xuong cao hodc binh thuong

- Nhom chu chuyén Xxuong thap

- Réi loan chu chuyén xuong tir thap dén cao
1.2.4. Chin doan loan dudng xwong do théin
1.2.4.1. Cic diu d an sinh hoc chu chuyen xuwong

C6 2 loai déu 4n sinh hoc chu chuyén xuwong: san pham phan hiy
cua collagen (CTX, NTX, pyridinoline...) va khéng collagen (PTH,
phosphatase kiém, canxi, phospho mau...)
1.2.4.2. Cac xét nghiém hinh anh hoc

X- Quang xuong, do mat do xuong...
1.2.4.3. Sinh thiét xwong: tiéu chuan vang dé chin doan nhung n6 vin
chi cho thay hinh anh t6n thuong xwong vao mot thdi diém nhat
dinh, khong thé phan anh qua trinh kéo dai cua chu chuyén xuong,
gia thanh xét nghiém rat cao, gy dau cho bénh nhan va la mot xet
nghi¢m xam nhéap nén khong thé chi dinh mot cach thuong qui.
1.3. HORMONE TUYEN CAN GIAP- CUONG TUYEN CAN
GIAP THU PHAT DO BENH THAN MAN
1.3.1. Hormone tuyén cdn gip: 13 phan tr gom 84 axit amin dong vai
tro trong diéu hoa chuyen hoa canxi. N6 dugc tiét ra boi cac t& bao
truong thanh cia cac tuyén cén gidp do sy giam canxi mau va ting
phospho mau. Nong d6 PTH ¢ ngudi binh thuong khoang 10-65 pg/ml.
PTH hoat dong chii yéu ¢ xuong va than.
1.3.2. Cwong tuyen can giap thir phat do bénh thin man

Cuong tuyén can giap tht phat 1a mot réi loan thuong gap cua bénh
than man, 1a hdu qua cua sy ha canxi mau, tang phospho mau va giam
tong hop vitamin D tai than do giam ndng do calcitriol huyét thanh.
1.4. DAU AN SINH HOA HUY XUONG BETA-CROSSLAPS

Beta- crosslaps 1a mot phan manh cia collagen loai 1 véi céu trac p-
isomerized C telopeptide.
1.4.1. Poi v6i than binh thuwong

Mang loc cAu than c6 tinh thAm chon loc cao. Tinh thdm chon loc
clia mang phu thudc vao 2 yéu t6: kich thudc cia 15 loc va dién tich cua
thanh 18 loc. Chat ¢6 trong lugng phan tir < 15000 daltons c6 thé qua
mang d& dang, chit c6 trong luong phéan tir > 80000 daltons khong di
qua duge mang. Trong lugng phan tir cua beta-crosslaps la 1000-10000
daltons nén n6 c6 thé di qua mang day cau than dé dang. Hon nira, beta-
crosslaps dugc bai xuat chi yéu qua than, nén khi chirc ning than con
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bao ton, ddu an nay dugc bai xuét lién tuc trong ngay. Piéu nay duy tri
ndng do beta-crosslaps huyét thanh 6n dinh & ngudi khoe manh.

Khi thén bi suy, so luong nephron con hoat dong giam hon 50%,
chu tric ciia cau than bi bién doi. Churc nang bai tiét nuoc tiéu giam,
giam thé tich nudc tiéu s& kéo theo ndng do Dbeta-crosslaps giam bai tlet
gay tang beta- -crosslaps huyét thanh. M6t yéu t6 nira gdy ting cao nong
d0 beta-crosslaps huyet thanh & nhém bénh than man 1a cudng can giap
thir phat. Su réi loan canxi-phospho mau, v6i chu yéu ha canxi va ting
phospho, kich thich tuyen can giap tang tiét PTH kéo dai. Didu nay lam
mat can bang chu chuyén xuong véi tang hity xwong, ting cac san pham
cuia qua trinh huy xuong, trong do co beta-CrOSSIapS Trén thé gio1 co
nhidu nghién ctru tim thay méi twong quan rit c6 y nghia giira nong do
beta-crosslaps va PTH.

1.4.2. Poi v6i mang loc ciia than nhan tao

O nhém bénh nhan bénh thin man giai doan cudi o loc mau chu ki,
ndng do creatinine méau ciing nhu cac chét sinh ra do qué trinh thoéi héa
cic mo bi anh huong cha yéu boi qua trinh loc mau. Hién nay, tiy
thudc tinh trang bénh nhan va may loc, co nhiéu ki thuat loc mau khac
nhau: thAm phan mau, siéu loc, hodc xem k& tham phin mau va siéu
loc...

Dbi v6i tham phan méu, cic phan tir cé trong lugng phan tir < 500
Daltons s€ di qua tu do va cac phén tu 6 trong lugng > 2000 daltons thi
nguoc lai. Nhimg yéu tb nay, ciing voi chu ki bai tiét cua beta- CrOSSIapS
cao nhat vao budi sang va giam dan dén trua chiéu, 1am cho ndng do
beta-crosslaps huyét twong & nhém LMCK cao hon so v6i nhém DTBT
khi 14y cung thoi diém, dbi tuong chon bénh twong dwong va liy mau
mau trudc khi loc. Trong khi do6, ki thudt siéu loc véi mang loc tham
nuée cao- 20-50 lit mdi gio- cho phép kéo cac chit co trong lugng phan
tlr trung binh va cao ra khoi co thé, nén néng d0 cua no sau loc sé€ thép
hon so v6i trudce loc. Nghién cuu ctiia Alvarez va cong sy 1a mot vi du.
Alvarez stir dung ki thuét si€u loc voi mang loc cellulose triacetate, két
qua cho thiy sau khi loc mau c6 su giam ndng do beta- crosslaps
khoang 30% so véi truéc loc mau. Nghién ctu cling phat hién trong
lugng phén tir cla beta- crosslaps nim trong khoang 1000-10000
daltons.
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) . Chuwong2 ]
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Nghién ctru ctia chiing t6i tién hanh tir thang 01/2009 dén thang
06/2014. Ching t6i tién hanh khao sat 186 nguoi dugc chia lam 3
nhém: nhém bénh nhan bénh thidn man giai doan cubi dang diéu tri
bao tdn (61 bénh nhan), nhom bénh nhan bénh than man giai doan
cudi loc mau chu ki (66 bénh nhan) va nhom ching (59 nguoi).
2.1.1.1. Phwong phdp chon méu

Phuong phéap chon mau la chon mau thuan tién. Nghién ctru dugc thuc
hién trén cac bénh nhan bénh than man giai doan cudi v6i mirc loc cau thin
< 15 ml/phdt/1,73m?* dang diéu tri
2.1.1.2. Tiéu chudn chon bénh nhén bénh thian man giai doan cudi
diéu tri bdo ton

- Bénh nhan bénh than man giai doan cudi véi muc loc cau than <
15 ml/phat/1,73 m?.

- Nguyén nhan bénh than man: viém cau than man va viém than bé
than man

- Chua duoc diéu tri biang cac phuong phap thay thé than suy: loc
mau chu ki, hoac loc mang bung, hodc ghép than.

- Khéng sir dung bat ki ché pham thudc c6 anh hudng dén chu
chuyén xwong: canxi, vitamin D, cac thudc diéu tri lodng xuong
(bisphosphonate, raloxifene...) corticoid, insulin it nhat trong vong 1
thang trudc khi chon bénh lam xét nghiém.

- Tién sir khong c6 cac bénh Ii anh huong chu chuyén xuong nhu
bénh 1i xuong khép, bénh Ii gan mat, cuong tuyén can giap, bénh Ii dng
tiéu hoa, bat dong kéo dai, bénh hé thdng, thiéu mau khéng do bénh
than hoac cac bénh mau khac.

- Tubi truéng thanh > 18 tudi

- Bong y tham gia nghién cau.
2.1.1.3. Tiéu chudn chon bénh nhén bénh thin man giai doan cudi
loc mau chu ki

- Bénh nhan bénh than man giai doan cudi véi mac loc cau than
< 15 ml/phat/1,73 m?,

- Nguyén nhan bénh than man: viém cau than man va viém than bé
than man

- Khéng sir dung bat ki ché pham thudc c6 anh hudng dén chu
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Chuyén xuong: canxi, vitamin D, cac thude diéu tri loang xuong
(bisphosphonate, raloxifene...) corticoid, insulin it nhat trong vong 1
thang trudc khi chon bénh lam xét nghiém.

- Tién sir khdng co6 cac bénh Ii anh huong chu chuyén xuong nhu
bénh 1i xwong khép, bénh 1i gan mat, cuong tuyén can giap, bénh Ii 5ng
tiéu hoa, bat dong kéo dai, bénh hé thdng, thiéu mau khong do bénh
than hoac cac bénh mau khac.

- Diéu trj thay thé than suy bang loc méau chu ki tir 6 thang tro 1én.

- Chua tirng ghép than.

- Tuoi truong thanh > 18 tudi

- Dong y tham gia nghién ciu.
2.1.1.4. Tiéu chudin chon nhom chitng

- La nhitng nguoi khoe manh dén kiém tra sirc khoe tai khoa Kham
bénh.

- Khéng ¢ tién str mac cac bénh than, bénh 1i co xuong khép, bénh
gan mat, bénh Ii tuyén can giap va cac bénh nai tiét- chuyén hoa khéc.

- Khéng hat thude 14, khéng nghién bia rugu

- Khéng su dung bat ki ché pham thudc c6 anh huong dén chu
chuyén xuong: canxi, phospho, vitamin D, cac thudc diéu tri lodng
xuong (bisphosphonate, raloxifene...) it nhat trong vong 1 thang lam
xét nghiém.

- Bong y tham gia nghién ciu.
2.1.1.5. Tiéu chudn logi triv d46i twong

- Bénh nhan suy than cp

- Bénh nhéan c6 cac bénh li gan mat, bénh co xuong khdp, bénh noi
tiét- chuyén hoa.

- Bénh nhan st dung cac ché phdm anh huong dén chu chuyén
xuong trong vong 1 thang trd lai day.

- Bénh nhan bénh than man giai doan cudi vé&i cac bénh 1i gan mat,
men gan tang.

- Ung thu di cén xuong.

- Phu ni¥ cét buéng tring, tir cung, man kinh nhan tao, mic céc bénh
i tir cung - budng trimg.

- Dang trong tinh trang viém ho#c nhiém tring.

- Bénh nhén khong dong y tham gia nghién ctru.
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2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phwong phap nghién ciru: nghién ctru mo ta cat ngang c6 do6i
chung

Bénh nhan dugc chia lam 03 nhém: nhém ching, nhom diéu tri bao
ton va nhém loc mau chu ki. Mdi bénh nhan duogc thim kham 1am sang,
can 1am sang va ghi day du dit lidu vao phiéu diéu tra:

- Ho tén, tudi, gidi tinh, dia chi, s dién thoai lién lac...

- Cac xét nghiém can 1am sang: Ure-creatinine méu, cong thirc mau,
beta-crosslaps huyét twong, PTH, phosphatase kiém, phospho mau,
canxi mau...

2.2.2. Cac bién s6 1am sang:

- Chi s6 khdi co thé, tinh trang kinh nguyét (nir gioi), do huyét ap

- Thoi gian phat hién bénh, thoi gian loc mau chu ki

- Phuong phép loc mau chu ki bang than nhén tao

+ Chuan bi bénh nhan

+ My loc- mang loc: May loc Dialog va mang loc cua nha san xut
BBraun- Cong hoa Lién bang Buc. Mang loc soi rong Diacap Ultra véi
chat liéu soi mang bang polysulfone.

+ Ki thuat loc: phuong phap tham phan mau hoat dong theo co ché
khuéch tan. Dich loc véi chat dém 1a bicarbonate
2.2.3. Cac bién s can 1dm sang:
2.2.3.1. Qui dinh thoi diém liy mdu tinh mach

- Qui dinh chung: 1ay mau trude 9 gio sang, bénh nhan chua an séng
va sau 8 tiéng nhin doi, khong sir dung cac chat anh huong dén duong
huyét trong vong it nhat 8 tieng.

- Riéng nhom LMCK: ldy mau trudce moi phién loc mau va tat ca
bénh nhan déu lay mau vao phién loc dau ti€n ciia buoi sang.
2.2.3.2. Chén dodn xdc dinh bénh thin man

- Dinh luong ure mau, creatinine mau tai khoa Hbéa Sinh bénh vién trung
uong Hué. ) i

. - Xac dinh hé so6 thanh thai creatinine noi sinh (mac loc cau than)
bang céng thic CKD-EPI
MLCT (ml/phit/1,73 m*)= 141 x min(sCr/k,1)*
x max(sCr/k,1)™%% x 0,993



Néu 12 nit gioi: x 1,118

Néu 12 nguoi da mau: x 1,159
Trong do:

sCr: nong d¢ creatinine mau (mg/dl)
k: nt= 0,7; nam= 0,9

o: ni=-0,329; nam= -0,411

min: s6 nhé nhét cua sCr/k hodc 1

max: s lon nhat cua sCr/k hogc 1
Doi don vi cua creatinine mau: umol/I x 0,0113 = mg/dl
Tuoi: tinh theo nam.

Bang 2.2. Phan d¢ giai doan bénh than man theo Hoi than hoc Hoa Ki 2012

.. Muc loc cau than .

Giai doan (mi/phit/1,73 m?) Mo ta
Gl >90 Binh thuong hodc cao
G2 60-89 Giam nhe
G3a 45-59 Giam nhe- trung binh
G3b 30-44 Giam trung binh-nang
G4 15-29 Gidm nang
G5 <15 Suy thén

Bénh than man giai doan cudi khi mirc loc cu than < 15 ml/phat/1,73 m?
2.2.3.3. Phwong phdp dinh lwong beta- crosslaps mau

- Cong cu thuc hi¢n: may Cobas 6000

- Mau mau: lay khoang 2 ml mau budi sang khi bénh nhan dang
nhin d6i, huyet thanh co6 heparin/ EDTA/ sodium citrate..

- Nguyén ly: ~nguyén ly mién dich dién hoa phat quang theo nguyén
tac Sandwich. Téng qua trinh do khoang 18 phit.
2.2.3.4. Phwong phdp xét nghiém PTH madu

- Co6ng cu thyc hién: may Cobas 6000

- Mau méau: lay khoang 2 ml huyét tuong (budi séng, khi bénh nhan
dang nhin doi) hoa véi heparin/ EDTA, sodium citrate. .

- Nguyén ly: nguyén ly mién dlCh dién hoa phat quang theo nguyén
tac Sandwich. Tong qué trinh do gdm 18 phat.

- Chén doén rdi loan PTH mau:
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Bang 2.4. Phan loai cac dang tdi loan n6ng d® PTH do than
theo chu chuyén xuong

Dang rdi loan Nong do PTH Chu chuyén xuong
| (pgmL) | "
Thap <150 Thap
Binh thuong 150- 300 Binh thuong
Tang >300 Cao

2.2.5. 14 Tiéu chudn ciia KDIGO 2012 vé nong do Ca, P, Chl s6 Cax PVva
PTH can dat ciia bénh nhén bénh thiin man giai doan cuéi

- Canxi mau toan phan hiéu chinh: 2,1-2,5 mmol/l

- Phospho méu: 1,13- 1,78 mmol/l

- Chi s6 Ca x P: < 4,4 mmol ?/F°

- PTH : 150-300 pg/ml

Chuong 3
KET QUA

Qua nghif:n clru 186 nguﬁri gdm 59 nhom ching, 61 bénh than man
giai doan cudi di€u tyi bao ton va 66 bénh than loc mau chu ki, ching
t0i da thu dugc cac két qua sau day:

3.1. PAC PIEM CHUNG CUA POI TUQNG NGHIEN CUU

Tubi trung binh cua nhém DTBT la 54,74 + 18,60; nhom LMCK la
48,94 + 14,45. Ti 1¢ nt/nam=60/67. Khong co sy khac biét c6 y nghia
thong ké ve gidi, tudi, BMI gilta cac nhom nghién cuu (p>0,05). Thoi
gian phat hién bénh trung binh ctia nhém DTBT la 9,67+32,68 théang;
nhém LMCK la 9,41+£17,94 thang, da so bénh nhan dugc phat hién lan
dau.Ti 1€ thiéu mau ¢ nhoém DTBT la 100% va nhom LMCK la 84,85%.
3.2. PAC PIEM CAN LAM SANG CUA POI TUQNG NGHIEN CUU
3.2.1. Pic diém vé xét nghiém sinh hoa

Su khac nhau rat c¢6 y nghia thong ké vé nong d6 canxi mau toan
phan hiéu chinh, phospho mau va chi sé Ca x P giita nhom DTBT va
nhom LMCK (p<0,001). Nhéom DTBT c6 albumin mau trung binh
34,41+6,08 g/l, su khac biét ¢6 ¥ nghia so v&i nhom LMCK (p<0,001).
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3.2.2. Ti 1¢ réi loan canxi-phospho mau

Trong nhém DTBT da s6 1a giam canxi mau hiéu chinh (50,82%),
nhom LMCK da sb 1a canxi mau hiéu chinh binh thuong (63,64%).
Nguoc lai, ting phospho méau chil yéu gip & nhém DTBT (50,82%) va
nhom LMCK (81,82%). Pdi voi chi s6 Ca x P: nhom DTBT da s6 la
binh thudng (73,77%), nhém LMCK da s6 12 ting (83,33%).

45 -

40 -
35 -
30 -
25 -
20 -
15 L 11

Biéu do 3. 1 S6 lugng bénh nhéan dat nong d6 Ca, P, Ca x Pva PTH
theo tiéu chuan KDIGO 2012
Nhin xét: co 03 truong hop ¢ nhom DTBT va 02 truong hop &
nhom LMCK dat tat ca cac tiéu chuan vé canxi mau, phospho mau, chi
s6 Ca x P va nong do PTH.

3.2.3. Hoat dd phosphatase kiém
Bang 3.12. Hoat d phosphatase kiém

ALP Nhém chimg * Nhom BPTBT? | Nhém LMCK?
(U/L) Nie® | Nam” | Ni&® | Nam® | N&® | Nam'
Bié 70,76+ 19,57 82,95 + 44,43 105,58 + 55,08
Trung vi 66 73 92
67,69 | 73,18 94;57 75,41 | 116,78 92413
*18,98 | #1997 | oo, | #2631 | £6575 | o,
p p* € >0,05 p™?>0,05 p*'>0,05
p1&2&3 < 0,0011 p2&3 < 0,05
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Nhén xét: Co sy khac nhau c6 y nghia thong ké vé hoat do phosphatase
kiém toan phan gitta 03 nhom nghién ctru va gitra 02 nhom bénh (p < 0,001

vap<0,05).

33. NONG PQ BETA-CROSSLAPS

HUYET

THANH VA

HORMONE TUYEN CAN GIAP O BENH NHAN BENH THAN

MAN GIAI POAN CUOI

3.3.1. Nong do beta-crosslaps huyét thanh va hormone tuyén cin giap
Bang 3.14. Nong do beta-crosslaps huyét thanh va hormone tuyén

can giap

Nhom chimg' | Nhém BTBT? |[Nhém LMCK?
D 0y
s _ Trfgfé”h 0,483 +0,259| 2,010£0,919 | 2589+ 1,58
S E nhonhdt | 0,05 0,339 0,451
& S [ 16n nhat 1,25 4,15 5,85
5 p p 1&2&3 < 01001 : p 2&3 < 0’05
_ Trirgfé”h 23,09 + 9,58 | 228,05 + 172,55 | 324,64 + 287,23
= £ [nhonhdt | 659 4,01 14,12
S [ 16nnhdt | 5253 765,7 1344
p p 1&2&3 < 0,001 , p 2&3 < 0,05

Nhan xét: Nong d6 beta-crosslaps va PTH tang cao nhat & nhom

LMCK, lan luot 122,589 + 1,58 ng/ml va 324,64 + 287,23 pg/ml.

3.3.2. Phan lép nong do hormone tuyen can giap
Bang 3.18. Nong d6 hormone tuyen can giap

Nhom chimg' | Nhéom BTBT? | Nhém LMCK?
TB+DLC| 23,09+ 9,58 | 51,07+37 57,31+27,85
< 100 n (%) 59 (100) 11 (18,03) 17 (25,76)
p p 1&2&3 < 07001 : p2&3 > 0’05
~ TB + DLC 122,26 + 16,63 | 116,78+14,78
g 100-<150| N (%) 14 (22,95) 08 (12,12)
£ p p*%*> 0,05
- TB < PLC 211,7 + 40,50 | 223,49 + 50,37
150-300 | n (%) 20 (32,79) 13 (19,70)
P pz&s >0,05
TB + DLC 462,72+152,82 | 593,3+246,67
> 300 n (%) 16 (26,23) 28 (42,42)
D pz&s > 0,05
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Nhin xét: Nhom ching: 100% ngudi trong nhém chimg co nong do
PTH < 100pg/ml. Nong d6 PTH ¢ nhém DTBT va nhém LMCK chu
yéu 1a > 100 pg/ml chiém 81,97% va 74,24%. Ti 1¢ bénh nhan dat nong
do PTH 150-300pg/ml cia nhom DTBT la 32,79% va nhom LMCK la
19,70%. Ti 1& bénh nhan c6 nong do PTH > 300pg/ml ctia nhém DTBT
la 26,23% va nhom LMCK la 42,42%.

3.3.3. Nong dd beta-crosslaps huyét thanh theo phan 16p hormone
tuyén can giap

Bang 3.19. Nong do beta-crosslaps huyét trong theo phan 16p ndng do
hormone tuyén cn giap

B-CTx Nhdém Nhém Nhém
(ng/ml) chimg | BTBT | Lmck® | Mnd
TB+DLC|0,483 % 0,26|1,437+1,09| 1,293+0,83| 0,762 + 0,69
<100 | Trungvi | 0422 099 1,14 0511
n%) | 59(100) | 11(18) | 17(258) | 87(469)
D < 0,001
TB+DLC 2,197+0,87| 2,550+1,74| 2,325 + 1,23
100- | Trungvi 2,28 1,895 2,13
<150 | n(%) 14(23) | 08(12,1) | 22(11,8)
PTH p > (0,05
(pg/ml) TB+PLC 1,892+0,55| 2,052+1,25| 1,955 + 0,88
Trung vi 1,72 1,66 1,70
150-3001 - ogy 20 (32,80) | 13 (19,70) | 33 (17,70)
p >0,05
TB+PLC 2,392+1,05| 3,638+1,34| 3,185 + 1,37
Trung vi 2,20 3,195 3,095
>300
n (%) 16 (26,20) | 28 (42,40) | 44 (23,70)
p1&2&3 <0,05
D | <005 | <0001 | <0001

Nhin xét: Khi néng do PTH < 100 pg/ml va PTH > 300 pg/ml: nong do
beta-crosslaps giita cac nhém nghién ctru c6 su khac nhau rat c6 y nghia
théng ké (p<0,001 va p < 0,05). Khi ndng d6 PTH tir 100-300 pg/ml: nong
do beta-crosslaps gitra cac nhom nghién ctru khac nhau khong c6 y
nghia théng ké (p>0,05). Nong d6 trung binh cta beta-crosslaps cao
nhit khi PTH > 300pg/ml, & nhom LMCK, 3,638+1,34 ng/ml.
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3.4. TUONG QUAN GIUA BETA-CROSSLAPS VA HORMONE
TUYEN CAN GIAP VOI CAC YEU TO O BENH NHAN BENH
THAN MAN GIAI POAN CUOI

3.4.1. Twong quan giira beta-crosslaps va hormone tuyen can giap
huyet thanh & bénh nhin bénh thin man giai doan cuoi

1000 - y =59.256x +108.89
R2 = 0.0995
800 -
. e
600 .

1 4
400 - 4
200 - .
® 2
0 0¥ A
0 1 2 3 4 5
Nong 9 beta-crosslaps huyét thanh (ng/ml)

Ndng d PTH huyét thanh
(pg/ml)

Biéu dd 3.3. Tuong quan giita nong d6 PTH va beta-crosslaps
0 bénh nhan bénh than man DTBT

1600 - y=129.72x- 11.255
1400 | R2=0.5096
= *
‘&Em 1200 A
=z .
E 1000 - .
3 »
E 800 - *
fas]
£ 600
< *
g 400 -
=l
- *
200 - *
o
0 - T T * T T T !
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Nf"mg d0 beta-crosslaps Iluyét thanh (ng/ml)

Biéu do 3.7. Tuong quan giita nong do beta-crosslaps va PTH huyét
thanh & bénh nhan bénh than man LMCK
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3.4.2. Twong quan giita ndng dd hormone tuyén cin giap, beta-
crosslaps va mot so yéu to
3.4.2.1. Twong quan giita nong dé hormone tuyén cdin gidp véi mot sé
yéu té & nhém PTBT

Phuong trinh hdi qui da bién:

Nong d6 hormone tuyén can giap = 1772,30 -191,80 x Gidi —
371,20 x P méu — 424,9 x Canxi méau + 208,39 x chi s Ca x P
3.4.2.2. Twong quan giita nong dé hormone tuyén cdn gidp véi mét so
yéu té & nhém LMCK

Phuong trinh hdi qui da bién:

N6ng d6 hormone tuyén can giap = — 8,68 x Tudi + 1,30 x hoat
d6 phosphatase kiém
3.4.2.3. Twong quan giita nong dé hormone tuyén cin gidp véi mot sé
yéu 16 & nhom bénh than man giai doan cuoi (PTBT va LMCK)

Phuong trinh hdi qui da bién:

Nong d6 hormone tuyén can giagp = — 151,02 x Gidi + 1,30 x
Hoat d¢ phosphatase kiém — 42,04 x Mirc loc cau than
3.4.2.4. Twong quan giita nong d¢ beta-crosslaps huyét thanh véi mot
$6 yéu té nguy co' & nhém DTBT

Phuong trinh hdi qui da bién:

Nbng d6 beta-crosslaps huyét thanh = — 2,59 x ndng d¢ phospho
méu —3,108 x ndng d6 canxi mau + 1,182 x chi s6 Ca x P
3.4.2.5. Twong quan giita nong d¢ beta-crosslaps huyét thanh véi mot
S0 yéu té nguy co' & nhém LMCK

Phuong trinh hdi qui da bién:

Nong d6 beta-crosslaps huyét thanh = 9,21 -0,08 x Tudi + 0,01 x
hoat d6 phosphatase kiém — 1 ,30 x muc loc cau than
3. 4 2. 6 T wong quan gitta nong do beta-crosslaps huyét thanh voi mot
S0 yéu té nguy co ¢ nhom bénh thin man giai doan cuéi (PTBT va
LMCK)

Phuong trinh hdi qui da bién:

Néng d6 beta-crosslaps huyét thanh = 6,22 — 0,02 x Tudi + 0,008
x Hoat do phosphatase kiém — 1,65 x Néng d6 phospho mau + 0,81 x
Chi s Cax P
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Chuong 4
BAN LUAN

4.1. NONG PQ BETA-CROSSLAPS VA HORMONE TUYEN CAN
GIAP O BENH NHAN BENH THAN MAN GIAI POAN CUOI
4.1.1. Pic diém chung

Ti 18 nit / nam = 60/67 (p>0,05). Két qua twong tu nhu tac gia
Hoang Bui Bao: nit/nam= 65/99; két qua nghién ciru cua Jian-Qing
Jiang va cong sy, nit/nam=12/19. Sy khac biét khong c6 ¥ nghia thong
ké vé tudi gitta 03 nhom nghién ctru (p>0,05). Pa sb bénh nhan c6 do
tudi > 40 va tudi 16n nhat 92 tudi. Nguyén Hiru Nhat (2012): tudi trung
binh 1a 52 + 18,88 voi tudi 16n nhét 1a 85; Pd Gia Tuyén va cong su
(2011): tudi trung binh 1a 37 + 8,9; Nguyén Vinh Hung (2009): tudi
trung binh 1a 34, tudi 16n nhét 1a 50. Thiéu mau 1a mot tridu ching 1am
sang chiém ti 1¢ cao nhat, 100% nhém DTBT va 84,85 % nhom LMCK,
da sb 1a thiéu mau déng sic. Nong do Hb trung binh trong nhém DTBT
1a 7,62 + 1,78, két qua nay co su khac biét cd y nghia véi nhém ching
va nhdm LMCK (p<0,001); phu hop véi nghién ciru cia S Gia Tuyén
14 96,2%, Tran Thanh Binh 1a 99,1%.

4.1.2. Réi loan canxi-phospho

Canxi mau toan phan hi¢u chinh giam chiém 50,82% va phospho
mau ting chiém 50,82% & nhom bénh nhian DTBT. Nghién ciu nay
cling phu hop véi nghién cuu da trung tdm cta DOPPS, tac gia Vi Lé
Anh, Hoang Bui Bao, Nguyén Vinh Hung, Nguyén Thi Hoa.

Két qua ctia Ghosh va cong su cho thiy giam canxi mau chiém
56,41% va ting phospho méau chiém 64,10% & nhom bénh thin man
giai doan cubi DTBT; giam canxi mau chiém 54,95% va ting phospho
mau chiém 70,27% & nhom LMCK. Nguoc lai, & nhom LMCK cua
chung 6, da sb bénh nhén canxi mau binh thudong va ting phospho
méu, chiém ti 1& 63,64% va 81,82%. Su khac nhau nay c6 thé do qua
trinh loc mau, thanh ph?m dich loc, quan trong hon 1a nhitng 16i loan noi
tiét thir phat xuét hién trén bénh nhan bénh than man giai doan cudi nhur
PTH, vitamin D, FGF-23, hormone sinh duc...,nhét 1a r6i loan PTH.

Tang phospho mau ¢ bénh than man bao gém ting ndng do trong té
bao va trong huyét thanh. Trong nhiéu nghién ctru, bién ching nay lién
quan dén rdi loan can bang phospho, tang ti 1¢ mac bénh va ti 1& tir vong &
bénh nhan bénh than man. Vi du nghién ctru ctia Block GA va cong su,
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nghién ctru tién ctru dir liéu bénh than cua My, nghién ctru ciia Kalantar-
Zadeh K va cong sy, nghién ciru DOPPS...

KDIGO d3 dua ra nhidu khuyén cdo hudng dan chin doan va theo
ddi céac bién chung cia bénh than man. M&t nghién ctru cua Estrella va
cong sy vé ti 18 sir dung cac hudng dan ciia KDIGO cua cac nhan vién y
té & Hoa Ki tir thang 5 dén thang 9 nam 2010 cho thay ti 1& sir dung cac
huéng din vé bénh li xwong va khoang chit & bénh nhan than man la
cao nhat, hon 80%. Theo KDIGO 2012, muc tiéu kiém soét tot Ca- P &
bénh thidn man giai doan cudi 12 Ca méu toan phﬁn 2,1-2,5 mmol/l, P
mau 1,13-1,78 mmol/l, chi sé Ca x P < 4,4 mmol?/I* va PTH 150-300
pg/ml. Véi mirc kiém soat nay sé& han ché cac bién chimg do réi loan
canxi-phospho gy ra tai cic to chic tim mach, xuong khop, mo
mém... Két qua cia ching toi c6 73,8% nhém DTBT va chi 16,7 %
nhém LMCK ¢6 chi s6 Ca x P dat chudn. Nhém LMCK ¢6 chi s6 Ca x
P dat chuin thép 1a do da sb bénh nhan cé néng d0 canxi mau binh
thuong va phospho mau ting. Con sb ndy con thap hon rat nhidu khi
théa man ca 04 chi sb trén: 4,9% & nhom DTBT va 3% & nhom LMCK.
4.1.3. Hoat d9 phosphatase kiém

Phosphatase kiém (ALP) 1a mdt men dugc phat hién tir nhiéu loai
khac nhau (thuc vat, vi khuén, dong vat...). O con nguoi, nd gém 4 loai
chinh tap trung ¢ cidc mo: than (chiém khoang 50%), gan, rudt, nhau
thai. Tai Viét Nam di c6 mot s6 nghién ciru vé phosphatase kiém hoic
phosphatase kiém xuwong, chu yéu la & bénh lodng xwong, da u tuy
xuong... Két qua ciia chiing t6i cho thay cé sy ting cao ALP ¢ nhom
DTBT va nhém LMCK so v6i nhom ching véi chi s6 trung binh 70,76
U/L; 82,95 U/Lva 105,58 U/L. Bénh than man thuong giy tang PTH
thir phat, theo d6 1a sy ting hity xwong, dich chuyén canxi tir xuwong ra
moi truong ngoai bao. Hau qua s€ kich thich qua trinh tao xuong va
ALP s& phan anh qua trinh d6. Tuy nhién, bién ddi chu chuyén xwong &
bénh than man rat phuc tap, co thé thép, binh thuong hodc cao, phu
thudc vao ndng d6 PTH. Nhiéu nghién ciru gin ddy da dé xuat theo doi
ndng do ALP thuong xuyén khoang 3 thang / 1an & bénh nhan than man
vi cac bién ching loan dudng xuong va nong do ALP c6 lién quan dén
du doan ti 1¢ tor vong ¢ doi _tuong ndy do ching canxi hoa dong mach
tién trién. Paul A. Fein da dé xudt mic d6 nguy hiém c6 thé tang ti 1¢ tu
vong ctia ALP khoang 104 U/L dwa vao phan tich hoi qui da bién.
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4.1.4. Nong dp beta-crosslaps va hormone tuyén cén giap

Nong do beta-crosslaps ciing nhu PTH ting cao & nhom bénh hon
so voi nhém chimg (p< 0,001); su khac biét co y nghia thong ké vé
néng do beta-crosslaps va PTH giita hai nhém DTBT va LMCK
(p<0,05). Nong do beta-crosslaps va PTH huyét thanh bién d6i cao nhat
& nhom LMCK. Luisa Alvarez nghién ctru ndng do B-CTx va PTH
huyét thanh & 03 nhdm (chimg, loc mau chu ki va ghép than) cho thay
nong d6 p-CTx va PTH ting cao & nhom LMCK so v6i nhom ching va
nhom ghep than (p < 0,001). Urena cho thay nong dé PTH ¢ bénh nhan
LMCK ¢6 chu chuyén xwong cao va thip déu cao hon so véi binh
thuong (10-65 pg/ml), 753 + 670 pg/ml va 128 + 149 pg/ml (p<0,05).

Tai Viét Nam, ching t6i chua ghi nhan nghién ciru nao danh gia
néng do p-CTx huyét thanh & bénh nhan bénh than man, nhung co rat
nhiéu nghién ctru ndng d6 PTH trén dbi twong nay nhu Hoang Bui Bao
2005, Nguyén Van Thanh 2009, Tran Thanh Binh 2011, Nguyén Hiru
Nhat 2012. Vay tai sao ¢ bénh nhan bénh than man giai doan cudi co su
gia ting ndng do B-CTx va PTH huyét thanh, dic biét nhom LMCK cao
hon nhom DTBT?

Bénh than man dic trung bdi sy gidm sb luwgng nephron dan dén
giam chuc nang ndi tiét va bai tiét ctia than. Chirc ning noi tiét giam voi
su giam tiét 1,25-dihydroxy- -cholecalciferol (vitamin D), giam hap thu
canxi ¢ rudt. Chirc nang bai tiét giam, gay @ cac chat chuyén héa c6 hai,
toan chuyén hoa va ting & dong phospho mau. Diéu nay gay suy dinh
dudng, giam dap Uung clia xuong d01 v6i vitamin D, huy chat dém cua
xuong, ha canxi mau va tang chi s6 Ca x P. Cudi ciing s€ kich thich té
bao tuyen can giap tang tiét PTH thir phat. Tang san tuyén can giap 1a
mot bleu hién chinh ciia cuong tuyén can giap thi phét do than, va mot
yéu t6 quan trong phan anh do ning ciing nhu su tién trién cua bénh.
Qua4 trinh ting san PTH kéo dai, khong kiém so4t 1am ting canxi mau,
16i loan chu chuyén xuong voi ting qué trinh hity xwong va viém xuong
nang xo. Ti I¢ tding PTH trong nghién ctru ctia chung t6i 1a 26,23% ¢
nhom BDTBT va 42,42% ¢ nhom LMCK.

Su mit cén bang chu chuyen xuong kéo dai voi tinh trang tang huy
Xuong va qua trinh tao xwong, dan den tang cac san phdm cia qua trinh
nay, trong d6 c6 canxi mau, cac dau an chu chuyén xuong nhu B-CTx
va ALP. B-CTx 1a mét trong s6 it dau 4n chu chuyén xwong duoc sir
dung, ngay ca & bénh nhan bénh than man, va thuong phéi hop voi
nhiéu dau 4n khac. M6t li do nita 1am ndng d6 B-CTx méu ting cao &



19

than giam chirc nang bai tiét nudc tiéu, B-CTx lai bai tiét chu yéu qua
duong niéu, nén ndéng d6 p-CTx thudng ting cao theo mirc d suy than.
Do nong d6 p-CTx huyét twong & nguoi binh thuong thay d6i theo gidi
tinh, d6 tudi nén chung toi khong ap dung nong d6 B-CTx huyét tuong
binh thuong cta nha san xuit hoa chat. Néu so sanh gia tri trung binh
ctia B-CTx ¢ nhom ching ciia chung toi, két qua cho thiy: trong nhom
DTBT, 59 bénh nhan chiém 96,7% ting nong d6 B-CTx méu va trong
nhom LMCK, c6 65 bénh nhan chiém 98,5% tang nong do B-CTx mau.

O nhém LMCK, ngoai cic yéu té trén, su ting cao cac dau an chu
chuyén xuong bi anh hudng boi qua trinh loc mau. Hién nay, tity thudc
tinh trang bénh nhan va may loc, co nhiéu ki thuat loc mau khac nhau:
tham phan mau, siéu loc, hodc xen k& tham phan méu va siéu loc... boi
v6i tham phan mau, cac phan tir ¢6 trong lugng phan tir < 500 daltons
s€ di qua ty do va cac phén tir co6 trong lugng > 2000 daltons thi ngugc
lai. Nhitng yeu t6 nay, cung v6i chu ki bai tiét cia beta- -crosslaps cao
nhit vao budi sang va giam dan dén trua chiéu, 1am cho ndng do beta-
crosslaps huyét tuong ¢ nhém LMCK cao hon so v6i nhém DTBT khi
lay cung thoi diém, ddi twong chon bénh tuong dwong va 1dy mau mau
truge khi loc. Ngoai ra, ki thudt siéu loc v6i mang loc thAm nudc cao —
20-50 lit mdi gid- cho phép keo cac chat co trong luong phén tir trung
binh va cao ra khoi co thé, nén nong d ciia nd sau loc sé thap hon so
véi trude loc. Nghién clru cia Alvarez va cong su st dung ki thuét siéu
loc voi mang loc cellulose triacetate, cho théy sau khi loc mau co su
giam ndng do beta- crosslaps khoang 30% so véi trudc loc mau. Nghién
ctru cling phat hién trong lugng phan tir cia beta- crosslaps nam trong
khoang 1000-10000 daltons. Nguoc lai voi phosphatase kiém, trong
luong phén tr khoang 85000-170000 daltons nén s€ khong loc dugc qua
mang loc va nong dg sau loc tang khoang 16%. Qua trinh loc mau anh
huéng dén ndng do cac ddu 4n chu chuyén xwong & bénh nhin bénh
than man giai doan cudi: cac phan tir ¢6 trong lwong < 500 daltons s&
duoc loc tu do, cac phan ti co trong lugng > 2000 daltons khong thé di
qua mang loc. Hon nira, qua trinh loc lam thay dbi lwong dich ngoai
bao, thay dbi thé tich dich trong tinh mach. Trong nghién cru cua ching
t0i, cac bénh nhan bénh than man LMCK chu yéu bang phuong phap
tham phan mau. Nhu vay, noéng do cta beta-crosslaps huyét tuong
nhém LMCK cao hon hin nhém DTBT 1a hoan toan phu hop.



20

4.2. TUONG QUAN GIUA NONG bQ BETA-CROSSLAPS, NONG
PO HORMONE TUYEN CAN GIAP VOI CAC YEU TO O BENH
NHAN BENH THAN MAN GIAI POAN CUOI

4.2.1. Twong quan giira ndng dd beta-crosslaps va hormone tuyén cin
giap & bénh than man giai doan cudi

Nong d6 B-CTx huyét thanh twong quan thuan va c6 y nghia véi
ndéng d6 PTH & nhom DTBT (r=0,315 va p=0,01). Mbi twong quan nay
chat ché khi phan tich nhom LMCK hoédc phan tich gdp hai nhém
DTBT va LMCK véi nong do PTH tuong quan thudn chat ché voi nong
do B-CTx (r=0,633vap<0 ,005). Két qua ctia chung t6i co su twong
ddng v6i nhidu nghién ctru trén thé gisi va trong nude. Alvarez va cong
su cho thidy PTH tuong quan thuén v6i B-CTx (r=0,426). Nghién ctru
cia Okuno va cong su: nong do p-CTx co mdi tuong quan thuan véi
néng d6 PTH (1=0,6 va p < 0,01) va v6i hoat do phosphatase kiém
xuong (r=0,66 va p<0,01). Inaba va cong su: nong d6 PTH twong quan
thuan voi B-CTx (r = 0,561 va p< 0,001) va véi ALP xuong (= 0,414
va p <0,001).

O nhom DPTBT, mdi twong quan giira PTH va beta-crosslaps huyét
thanh ¢6 y nghia thong ké nhung muc do yéu; dbi voi nhom LMCK thi
mdi twong quan nay c6 ¥ nghia thong ké v6i mirc d§ manh. Dé giai thich
diéu nay, chiing t6i xin tro lai két qua ndng do PTH: ti 1& bénh nhan ting
PTH & nhom DTBT 1a 26,23% va nhém LMCK 1a 42,42%. Biéu nay phu
hop voi li thuyét cua loan dudng xuong do than, tuy theo thé bénh ma
noéng d6 PTH c6 thé ting, binh thuong hodc giam. Vi nong do beta-
crosslaps huyét thanh, hién nay, ching ta van chua co su théng nhit vé
gia tri binh thudng cua ndng do beta- -crosslaps cho tat ca cac doi tuong,
tiy thudc vao gidi, tudi va nha san xuit. Dleu nay ciling dung véi nhom
bénh than man. Chuing toi chi c6 thé so sanh nong d¢ beta-crosslaps huyét
thanh trung binh ctia nhom bénh va nhom chimg dé xem xét su thay doi.
Nong d6 beta-crosslaps huyét thanh trung binh nhém LMCK 14 cao nhat
va nhom bénh cao hon nhém chimg. Pdng thoi, khi xem xét su thay doi
nong do beta-crosslaps huyét thanh theo phan 16p néng d6 PTH: nong do
beta-crosslaps giam khi nong do PTH tir 150-300pg/ml, ting khi ndng do
PTH tir 100-150 pg/ml va PTH > 300pg/ml. PTH 1a d4u 4n sinh hoa
phén 4nh toan bo chu chuyén xuong, con beta-crosslaps chi phan anh qua
trinh huy xuong. Nhu vay, ngay ca khi PTH giam thi nong do beta-
crosslaps huyét thanh van tang. Do do, trong nhom DTBT, mbi tuong
quan giita hai dau 4n nay c6 ¥ nghia théng ké nhung muc do yéu. O
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nhém LMCK, nong d6 cac chit nay ting cao con do anh hudng cia ki
thudt cua qua trinh loc mau, thoi gian loc mau. Tinh trang ting ure mau
kéo dai 1am cho qua trinh diéu hoa canxi-phospho khong con hiéu qua,
dan dén PTH ting kéo dai cho dii ndng d6 canxi méau binh thuong hodc
tang. Chung ta chi ¢ thé chin doan thay d6i chu chuyén xuong bing
sinh thiét xwong. Tuy nhién, day 1a mot thii thuat can thiép, chi tién
hanh trén mot sd ddi tugng, c6 nhiing bién chung, va chi phan anh sy
thay d6i chu chuyén trong mot thoi diém. Trong khi d6, néu chung ta sir
dung ph01 hop cac dau an chu chuyen xuong, s€ phan anh toan dién chu
chuyén xuong. Phuong phap nay dé dang thyc hién, khong co chéng chi
dinh, khong c6 bién chimg va c6 thé lam nhiéu lan phan anh chu
chuyén xuong ca mot giai doan. Pay ciing 1a mong mudn cua chung t6i
khi thuc hién dé tai nay: phéi hop cic déu an sinh hoa PTH, B-CTx va
ALP trong theo ddi cac bién d6i xuong & bénh nhan bénh than man.
4.2.2. Twong quan gura nong dd hormone tuyén can giap, beta-crosslaps
huyét thanh véi cac yéu t6 khac & bé¢nh thin man glal doan cuoi

Pé c6 mot cach nhin toan dién, chung to6i tién hanh phan tich mo
hinh héi qui da bién véi beta-crosslaps va PTH déu la bién phu thudc.
4, 2 2.1. Twong quan giita nong do hormone tuyen cdn gidp voi cdc yeu
10 khdc 6 bénh thin man gzal  doan cudi

- Nhém BTBT: Gidi, nong do P mau, néng d0 canxi mau hiéu chinh va
chi sb Ca x P la cac yéu t6 doc lap du bao su gia tang néng do6 PTH
(p<0,05). Phuong trinh hdi qui da bién cho thdy, ndng d6 PTH twong quan
thuan véi chi s6 Ca x P (t=2,55) va tuong quan nghich véi giéi (t= -2,31),
v6i ndng do P (t=-2,22) va v6i ndng do canxi mau hiéu chinh (t= -2,04

- Nhém LMCK: Tudi va hoat d6 ALP toan phén 1a cac yéu t6 doc
1ap du bao su ting ndng d6 PTH (p<0,05). Phuong trinh hdi qui da bién
cho thdy, nong d6 PTH tuwong quan nghich véi tudi (t= -2,58) va tuong
quan thuén voi hoat do ALP (t=2,03).

- Nhém bénh nhan bénh thin man chung (BTBT va LMCK): Giéi,
hoat 6 ALP va muc loc cu than la cac yéu td doc 1ap du bao sy tang
néng d6 PTH, trong d6 c6 y nghia nhat 1a gidi va hoat do ALP
(p<0,001). Phuong trinh hdi qui da bién cho thy, ndng d6 PTH twong
quan thudn vai hoat 4o ALP (t= 3,29) va tuwong quan nghich voi gioi (t=
-3,46) va voi mic loc cau than (t= -2,32).

Ghosh va cong sy khi phan tich hdi qui da bién giita hai nhom
PTBT va LMCK cua PTH véi tudi, thoi gian mic bénh, canxi mau hiéu
chinh, phospho mau, hoat 46 ALP toan phan, creatinine mau va mirc loc
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cau than cho thay: khong c6 mdi twong quan dugc tim thay trong nhoém
DPTBT. Tuy nhién, & nhom LMCK, canxi mau hi€u chinh c6 mbi tuong
quan nghich c6 y nghia v6i nong d6 PTH (p<0,05). Tac gia Inaba
nghién ctru trén nhém bénh nhan LMCK, nhén thay chi c6 nong do
canxi mau c6 tuong quan nghich c6 y nghia v6i ndong d6 PTH (p<0,05).
4.2.2.2. Twong quan giita nong dp beta-crosslaps huyét thanh véi cic
Yéu t6 khdc 6 bénh thin man giai doan cudi

Theo phuong trinh hdi qui da bién ching t6i c6 mot s6 nhan xét sau:

- Nhém DTBT: Néng do P mau, né)ng d0 canxi mau hiéu chinh va
chi s6 Ca x P 1a cac yéu td doc 1ap du bao su ting nong d6 p-CTx huyét
thanh (p<0,05). Phuong trinh hoi qui da bién cho thiy, nong do beta-
crosslaps huyét thanh twong quan thuén vé6i chi sb Ca x P (t=2,58) va
tuong quan nghich v6i ndng d6 phospho mau (t= -2,78) va nong do
canxi mau hiéu chinh (t= - 2,67).

- Nhém LMCK: Tudi, hoat 6 ALP va mirc loc ciu than 1a cac yéu to
doc 1ap du bao su ting ndng do B-CTx huyét thanh; trong d6 co ¥ nghia
nhét 13 tudi (p<0,001). Phuong trinh hdi qui da bién cho thdy, nong do
beta-crosslaps huyét thanh twong quan thuan véi hoat dd ALP (t=3,19);
twong quan nghich véi tudi (t= - 4,61) va véi mirc loc cau than (t= - 2,75).

- Nhom bénh nhan bénh than man chung (BTBT va LMCK): Tubi,
hoat 6 ALP, P mau va chi s6 Ca x P 1a yéu td doc lap du bao su ting
ndéng do B-CTx huyét thanh. Phuong trinh hdi qui da bién cho thiy,
ndng do beta-crosslaps huyét thanh twong quan thuan véi hoat do ALP
(t=3,94) va véi chi s Ca x P (t= 2,16); tuong quan nghich véi tudi ( t=
-4,09) va véi nong o P mau (t= - 2,01).

Cac mo hinh du doan sy gia tang ndéng do p-CTx huyet thanh c6 sy
gidng nhau tuong d6i vé cac yéu t6 doc lap trong mdi nhém phan tich:
DTBT, LMCK hay ca hai nhom. Cu thé, trong nhém DTBT, néng do
phopsho mau, nong do canxi mau hiéu chinh va chi s6 Ca x P 1a cac yéu
t6 doc 1ap c6 ¥ nghia. Trong nhom LMCK, hoat d ALP toan phan va
mirc loc cau than 1a cac yéu t6 doc lap ¢ y nghia. Va trong phén tich
gop ca hai nhom, hoat 4o ALP cing la yeu t6 doc 1ap co y nghia. Két
qua ndy goi ¥ hai Van dé. Thir nhat, co thé sur dung bién doc lap nhu
nong d6 canxi mau, nong d6 phospho mau, tudi, gidi... du bao su gia
tang cua B-CTx huyét thanh va PTH huyét thanh. Thu hai, dinh lugong
hoat d6 ALP toan phan ciing vdi cac xét nghiém thong thudng khac nén
duoc tién hanh thuong qui ¢ bénh nhan suy than man, dic bi€t 6 nhom
LMCK dé danh gia cac rdi loan canxi-phospho & nhém bénh nhéan nay.
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KET LUAN

Qua nghién ctru néng do beta-crosslaps huyét thanh va hormone
tuyén can giap ¢ 127 bénh nhan bénh than man giai doan cudi dang diéu
tri bao ton va loc mau chu ki, chung 61 rit ra mot s6 két luan sau:

1. Nong @9 beta-crosslaps va hormone tuyén cin giap huyét thanh &
bénh nhan bénh thin man giai doan cudi

- Nong d6 beta-crosslaps huyét thanh & nhom loc mau chu ki 1a 2,59
+ 1,58 ng/ml, cao hon & nhém diéu tri bao ton 12 2,010 £ 0,919 ng/ml,
va cao hon so véi nhdém chirng binh thuong 1a 0,483 + 0,259 ng/ml, su
khac biét co y nghia thong ké.

- Nong d6 hormone tuyén can giap & nhém loc mau chu ki 1a 324,64
+ 287,23 pg/ml, cao hon & nhom diéu tri bao ton 1a 228,05 + 172,55
pg/ml, va cao hon so véi nhom chung binh thuong 1a 23,09 + 9,58

pg/ml, su khac bi€t c6 y nghia thong ke.

- Nong do hormone tuyén can giap chu yéu 1a > 100 pg/ml & nhom
diéu tri bao t6n (81,97% ) va nhém loc mau chu ki (74,24%).

- 32,79% nhém diéu tri bao ton va 19,7% nhém loc mau chu ki ¢6
ndng d6 hormone tuyén cén giap 150-300pg/ml; 26,23% nhom diéu tri
béo ton va 42,42% nhém loc mau chu ki co néng d6 hormone tuyén can
giap > 300pg/ml.

2. Méi twong quan giira nf)ng do hormone tuyén cin giap, beta-
Crosslaps huyét thanh véi mot s0 yeu t6 1am sang va can lam sang

- Nong d6 hormone tuyen can giap c6 moi twong quan thuan véi
ndng do beta-crosslaps huyét thanh va hoat do phosphatase kiém trong
nhom diéu trj bao ton, nhém loc mau chu ki va nhém bénh than man noi
chung.

- Nong d6 hormone tuyén cin gidp c6 mbi twong quan thuin véi
ndng do phospho mau & nhom loc mau chu ki va nhom bénh than man
noi chung.

- Nong d6 beta-crosslaps huyét thanh twong quan thuan véi hoat do
phosphatase kiém & nhom loc mau chu ki va nhém bénh thin man no6i
chung.

- Nong d6 canxi mau hiéu chinh twong quan nghich véi nong do
phospho mau & nhém diéu tri bao tén va nhom loc méau chu ki.

- Nhom bénh thén man dléu tri bao ton:

Nong d6 hormone tuyén can giap = 1772,30 -191,80 x Gidi —
371,20 x P mau — 424,9 x Canxi mau + 208,39 x ch1 s6 Cax P
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Nong do beta-crosslaps huyét thanh = — 2,59 x ndéng d6 phospho
mau —3,108 x nong d9 canxi mau + 1,182 x chi so Ca x P

- Nhom bénh thén man loc méu chu ki: i

Nong d hormone tuyén can giap = — 8,68 x Tudi + 1,30 x hoat do
phosphatase kiém ) .

Nong do beta-crosslaps huyét thanh = 9,21 -0,08 x Tudi + 0,01 x
hoat d6 phosphatase kiém — 1,30 x murc loc cau than

- Nhom bénh thin man no6i chung:

Nong d6 hormone tuyén cén giap = — 151,02 x Gidi + 1,30 XHoat
dd phosphatase ki€ém — 42,04 x Mtrc loc cau than .

Nong do beta-crosslaps huyét thanh = 6,22 — 0,02 x Tu6i + 0,008 x
Hoat do phosphatase ki€ém — 1,65 x Nong do phospho mau + 0,81 x Chi
so CaxP

KIEN NGHI

Qua nhitng két qua cua nghién ciru ndy, chung toi dé xudt mot sb
kién nghi nhu sau:

1. Can mé rong c& mau, nghién ctru ndng d6 PTH va beta-crosslaps
huyét twong ¢ bénh nhan bénh thdn man giai doan 5 trén nhiéu d6i
tuong: diéu tri bao ton, loc mau chu ki, loc mang bung va ghép than. Tu
d6 c6 mot két qua toan dién hon vé ndng do PTH va beta-crosslaps
huyét tuong & nhém bénh nhén nay.

2. Nghién ctru ndng d6 PTH va beta-crosslaps huyét twong ¢ cac
giai doan bénh than man trudc giai doan cudi, dé co thé phat hién sém
céc r6i loan ndéng d6 cac ddu an nay ciing nhu cac rdi loan vé chu
chuyén xuong; tir d6 can thiép diéu tri som.
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PREFACE

1. The urgency

Chronic kidney disease (CKD) is a progessive loss in kidney
function recovery due to many different causes, which affects to the life
quality of patients and to the health budget. In the United States, about
26 million people suffering from chronic kidney disease or a state of
urinary albumin; largely due to diabetes, hypertension and
cardiovascular illness. Besides, the cost of treatment to this disease
significantly increased with 5.8% of the budget for health care in 2000,
up to 16% in 2009. In Vietnam, there have not had exactly statistics yet,
however, the number of patients hospitalized with chronic nephropathy
increases, mainly end-stage chronic kidney disease and its
complications. Author Vo Phung, Vo Tam et al have studied CKD at
community, prevalence of CKD was 0.92% in the population.

Nowadays, to medical advances, patients in chronic kidney
disease are deeply cared with many different methods. The more
advanced is the life expectancy of patients, the more increased is the rate
of complications such as cardiovascular illness, hypertension,
dyslipidemia, renal osteodystrophy ... especially in the patients with
glomerular filtration rate < 60 ml / min / 1,73m2. Renal osteodystrophy
is a bone metabolism disorder which alters the microstructure of bone
with different types: from high bone turnover (bone inflammation cystic
fibrosis) to low bone turnover (bone disease aplastic, osteomalacia), or a
mixture. Although bone biopsy is the standard for diagnosis, this is a
penetrating test and it reflects the microstructure change at a certain
time. So is there any method that could improve the disadvantages of
bone biopsy in these patients?

In this thesis, we have coordinated quantified two biochemical
markers of bone turnover: parathyroid hormone and serum beta-
crosslaps, to have studied bone turnover in general and in particular the
process of bone destruction in patients in end-stage chronic kidney
without bone biopsy.

Parathyroid hormone is an important hormone in the control of the
calcium balance. In patients with chronic renal disease, parathyroid
hormone is commonly used to monitor bone metabolism. This hormone
level can increase or decrease with bone metabolism disorders respectively.

Beta-crosslaps, a fragment of collagen type 1, were created in
the process of bone destruction. Therefore, its concentration indirectly
reflects bone turnover. It is recognized and used clinically in diagnosis,
prognosis and monitoring some musculoskeletal illness by the
Association of International Osteoporosis (IOF). However, there are
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some unclear issues such as: an association between serum beta-
crosslaps with chronic kidney disease and with other bone metabolism
markers, if the dialysis process in patients with chronic kidney may
affect concentration of serum beta-crosslaps?

2. The objectives of the thesis

2.1. The rating concentration of serum beta-crosslaps and parathyroid
hormone in patients with end-stage chronic kidney disease conservative
treatment and hemodialysis.

2.2. Examining the relationship between concentration of serum beta- crosslaps,
parathyroid hormone levels with some clinical and subclinical factors in
patients end-stage CKD with conservative treatments and hemodialysis.

3. Scientific significance and practical meaning

3.1. Scientific significance

Chronic kidney disease and metabolic bone disease have a close
relationship. Serum beta-crosslaps and parathyroid hormone are two
biomarkers reflecting bone turnover in patients with end-stage chronic
kidney disease. The concentration of this two biochemical markers
change in early stage, before changing in bone structure. Therefore,
guantitative assay of serum beta-crosslaps and serum parathyroid
hormone assesses bone turnover disturbances of chronic kidney disease
patients in early stage.

3.2. Practical meaning

- Qualitifing the concentration of these compounds in patients with
end-stage chronic kidney disease treated conservatively or renal dialysis .

- Assessing the correlation of biomarkers level with glomerular
filtration rate, early detection of metabolic and mineral bone disorders in
patients with chronic kidney disease.

4. The contributions of the thesis

This is the first thesis which assesses two biochemical markers
of bone turnover in patients with end-stage chronic kidney disease in
Viet nam.

Serum beta-crosslaps concentrations and parathyroid hormone
have increased significantly in patients with end-stage chronic renal
disease, reflecting the increase in bone resorption status on these objects.

CHAPTER 1
OVERVIEW

1.1. OVERVIEW OF CHRONIC KIDNEY DISEASE
1.1.1. Definition

CKD is denied as abnormalities of kidney structure or function,
present for over 3 months, manifested by albuminuria, or imaging
abnormalities or deterioration in renal function which is determined by
glomerular filtration rate <60 ml / min/ 1.73 m?.
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1.1.2. Classificating stages of chronic kidney disease

Criteria for CKD of the American Society Nephrology published in 2012.

Glomerular filtration rate (GFR) was calculated by the 2009
CKD - EPI creatinine equation.

1.1.3. Treatment of end-stage chronic kidney disease
1.1.3.1. Conservative treatment

Known as medical treatment, be applied to patients with chronic
kidney disease all stages: from stages 1 to 5, with hemodialysis, or
peritoneal filter, or graft kidney.
1.1.3.2. Hemodialysis

Applied to most patients with chronic kidney disease in the end
stage without severe cardiovascular illness, no clotting or bleeding
disorders, patients in kidney failure disorders with brain disfunction,
hyperkalaemia that is not respond to conservation treatment, acidosis
that unresponds to conservative treatment, GFR <15 ml / min/ 1,73m2.
1.1.3.3. Peritoneal dialysis: specified in the following cases:

- Chronic kidney disease with severe heart failure.

- Healthy young patients, self-themselves seveve, especially
persons in the working age, no birth defects or disease affecting the
peritoneal cavity.
1.1.3.4. Kidney transplantation: applied to all patients with end-stage
chronic kidney disease which have dialysis or hemodialysis coming,
provided voluntarily Kkidney transplant patients without any
contraindications.

1.2. Renal osteodystrophy
1.2.1. Definition

Renal osteodystrophy (ROD) is a deficiency of bone structure in
patients with chronic kidney disease. The kidneys are no longer monitor
calcium-phosphorus balance in the blood. This is a common disease,
about 90-100% of patients in end-stage CKD.

1.2.2. Classification of renal osteodystrophy

- High or normal bone turnover disorder

- Low bone turnover disorder

- Low to high bone turnover disorder
1.2.4. Diagnose renal osteodystrophy
1.2.4.1. The biomarkers of bone turnover

There are 2 types of biomarkers of bone turnover: the
breakdown of collagen (CTX, NTX, pyridinoline ...) and no collagen
(PTH, alkaline phosphatase, serum calcium, serumphosphorus ...)
1.2.4.2. Imaging tests

X- ray, bone mass densitometry ...
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1.2.4.3. Bone biopsy: it is the gold standard of diagnosis in ROD, but it
only shows bone lesions at a certainly moment, can not reflect the
prolonged process of bone turnover, a very high testing cost, making
patients pain. Besides, it is an invasive test, it should not do a routine.
1.3. Parathyroid hormone- secondary hyperparathyroidism due to
chronic kidney disease

1.3.1. Parathyroid hormone: PTH is a molecule composed of 84 amino
acids that play a role in the regulation of calcium metabolism. It is
secreted by the mature cells of the parathyroid glands due to the
reduction of serum calcium and the increase of serum phosphorus. PTH
concentrations in humans normally about 10-65 pg / ml. PTH impacts
mainly in bone system and the kidneys.

1.3.2. Secondary hyperparathyroidism due to chronic kidney disease

Secondary hyperparathyroidism is a common disorder in
patients with chronic kidney disease, is the result of hypocalcaemia,
increased serum phosphorus and the reduction of vitamin D synthesis.
1.4. BETA-CROSSLAPS

Beta-crosslaps is a fragment of collagen type 1 with p -
isomerized C telopeptide.

1.4.1. In normal kidney

Glomerular filtration membrane permeability with high
selectivity. Selective permeability of the membrane depends on 2
factors: the size of losses and charges of a filtering hole. Substances with
molecular weight <15,000 Daltons can easily through the membrane,
and against to one with molecular weight of > 80000 Daltons.
Molecular weight of beta-crosslaps is 1000-10000 Daltons, so it can pass
through glomerular basement membrane easily. Moreover, beta-
crosslaps is excreted primarily by the kidney. Whem the kidney function
is normal, it is secreted continuously all day. This stabilizes the
concentration of serum beta-crosslaps in healthy individuals.

When the kidneys fail, the number of active nephrons fell more
than 50%, the glomerular structure is altered. Urinary excretion function is
declined, decreased urine volume would lead to reduced levels of beta-
crosslaps secretion, causing increased serum beta-crosslaps. Another
factor causing higher concentrations of serum beta-crosslaps in CKD
group is secondary hyperparathyroidism. Calcium-phosphorus disorder of
blood, primarily with decreasing serum calcium and increasing serum
phosphorus, stimulates to prolong the secretion of PTH. This makes bone
turnover imbalance with increasing bone resorption, increasing the
products of the process of bone resorption such as beta-crosslaps. In over
the world, many studies showed the significant correlation between the
concentration of beta-crosslaps and PTH.
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1.4.2. Artificial kidney filters

In the group of patients in end-stage chronic kidney disease with
hemodialysis, serum creatinine levels as well as any materials derived
from tissue degenerative process are affected mainly by the process of
dialysis. Currently, depending on the patient's condition and the
refineries, there are many different techniques in dialysis: hemodialysis,
ultrafiltration, or alternation hemodialysis and ultrafiltration ...

For hemodialysis, the matter has molecular weight <500 Daltons
to pass through freely, and molecular weight> 2000 Daltons is the
opposite. These factors, along with cyclical secretion of beta-crosslaps(
highest in the morning and decreases to noon), make the concentration
of serum beta-crosslaps in hemodialysis group higher than the medical
treatment group at the same time, to the same objects and taking blood
samples before filtering. Meanwhile, ultrafiltration technique with
waterproof membrane cao- 20-50 liters per wind- allows drag and
substances with average molecular weight and high out of the body, so
its concentration after filtering is less than before filtering. Research by
Alvarez et al is an example. Alvarez had used ultrafiltration technique
with cellulose triacetate membranes, the results showed that after
dialysis, serum beta- crosslaps concentrations decreased approximately
30% compared to the prior dialysis. The study also detected molecular
weight of beta- crosslaps range 1000-10000 Daltons.

Chapter 2
PATIENTS AND METHODS
2.1. STUDY SUBJECTS

Our research conducted from January, 2009 to June, 2014 at the
department of nephrology and department of dialysis. We surveyed 186
people who were divided into 3 groups: group of patients with end-stage
chronic kidney disease treated conservatively (61 patients), group of
chronic kidney disease patients on hemodialysis (66 patients) and
control group (59 persons).
2.1.1.1. Study method

Study method is convenient sampling. All patients suffer end-
stage chronic kidney disease with glomerular filtration rate <15 ml / min
/1,73m°
2.1.1.2. Criteria for end-stage chronic renal disease patients with
conservative treatment
- Patients in end-stage chronic kidney disease with glomerular filtration
rate <15 ml / min/ 1.73 m%.

- Cause of chronic kidney disease: chronic glomerulonephritis and
chronic pyelonephritis
- Not to be treated with renal replacement therapy: a form of dialysis
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cycle, or peritoneal dialysis, or kidney transplant.

- Do not use any medicines that affect bone turnover: calcium, vitamin D
and drugs treated to osteoporosis (bisphosphonates, raloxifene ...),
steroids, insulin for at least 1 month prior to testing.

- There is not any diseases which is related to bone turnover such as
osteoarthritis, liver illness, hyperparathyroidism, digestive tract illness,
prolonged immobilization, systemic diseases, anemia caused by kidney
disease or other blood diseases.

- Age > 18 years.

- Agreed to participate in research.

2.1.1.3. Criteria for patients with chronic end-stage renal disease on
hemodialysis

- Patients with end-stage chronic kidney disease with glomerular
filtration rate <15 ml / min / 1.73 m?.

- Cause of chronic kidney disease: chronic glomerulonephritis and
chronic pyelonephritis

- Do not use any medicines that affect bone turnover: calcium, vitamin D
and drugs treated to osteoporosis (bisphosphonates, raloxifene ...),
steroids, insulin for at least 1 month prior to testing.

- There is not any diseases which is related to bone turnover such as
osteoarthritis, liver illness, hyperparathyroidism, digestive tract illness,
prolonged immobilization, systemic diseases, anemia caused by kidney
disease or other blood diseases.

- Renal replacement therapy by dialysis periods over 6 months.

- Never had a kidney transplant.

- Age > 18 years

- Agreed to participate in research.

2.1.1.4. Criteria for control group

- Being healthy person to examine health at the Department of
Examination.

- No history of kidney disease, musculoskeletal illness, liver disease,
parathyroid disease and metabolic diseases

- No smoking, no alcohol addiction

- Do not use any medicines that affect bone turnover: calcium,
phosphorus, vitamin D and drugs treated to osteoporosis
(bisphosphonates, raloxifene, ...) for at least 1 month test.

- Agreed to participate in research.

2.1.1.5. Exclusion criteria

- Patients with acute renal failure

- Patients with liver illness, musculoskeletal diseases, metabolic
disorders.



- Patients using preparations affecting bone turnover in the last 1 month.

- Patients with end-stage chronic kidney disease with hepatic illness,

hepatic enzymes increased.

- Metastases of bone cancer.

- Women in oophorectomy, or the uterus, or artificial menopause, or

suffering from pathological uterus - ovary.

- Inflammation or infection.

- The patient does not agree to participate in research.

2.2. METHODS

2.2.1. Study design: cross-sectional study with patient group and control group
Patients were divided into 03 groups: the control group, the

group treated conservatively and periodic dialysis group. Each patient

would be done clinical examinations, subclinical examinations and be

record his data on the questionnaire:

- Name, age, gender, address, phone number, medical history...

- Laboratory tests: serum urea, serum creatinine, blood counts, serum

beta-crosslaps, PTH, total alkaline phosphatase, serum phosphorus,

serum calcium...

2.2.2. Clinical variables:

- Body mass index, menstrual status (women), blood pressure

- The duration of diagnosis, the duration of dialysis

- The method of dialysis

+ Preparing patients

+ Air filter: Dialog filter by the manufacturer BBraun- German Federal

Republic. Fiber membrane Ultra Diacap with the membrane of

polysulfone fibers.

+ Filtration technique: the diffuse. The filtrate is the bicarbonate buffers

2.2.3. Subclinical variables:

2.2.3.1. Stipulating the time when takes blood venous

- Common: before 9 am, the patient had not eaten breakfast and after 8

hours fasting, not use any substances affecting serum glucose for at least

8 hours.

- Private hemodialysis group: prior to each dialysis session.

2.2.3.2. Criteria of diagnosing chronic kidney disease

- Quantifying serum urea and serum creatinine at the Department of

Biochemistry, Hue Central Hospital.

- Determining the endogenous creatinine clearance (glomerular filtration

rate) by CKD-EPI formula

GFR (ml/ min/1.73 m?) = 141 x min (SCR / k, 1)* x max (SCR / k, 1) -

1.209 X 0’993tu0|

If female: x 1,118



If coloured person: x 1,159

Scr: level of serum creatinine (mg / dl)

k: female = 0.7; male = 0.9

a: female = -0.329; male = -0.411

min: minimum number of SCR/k or 1

max: the largest number of SCR/k or 1

To change unit of level of serum creatinine: umol /1 x 0.0113 =mg / dl
Age: year.

Table 2.2. GFR categories in CKD within the American Society
Nephrology 2012

GRF category GFR (ml/min/1.73 m?) Term

Gl >90 Normal or high

G2 60-89 Mildly decreased”

G3a 45-59 Mildly to moderately
decreased

G3b 30-44 Moderately to
severed decreased

G4 15-29 Severed decreased

G5 <15 Kidney failure

* Relative to young adult level

End-stage chronic kidney disease when the glomerular filtration
rate <15 ml / min/ 1.73 m?
2.2.3.3. An assay of serum beta-crosslaps
- Analyzer: Cobas 6000
- Blood samples: drawing about 2 ml blood venous as fasting and
morning sample. Serum collected using standard sampling tube with
heparin / EDTA / sodium citrate...
- Principle: Sandwich principle. The total duration of assay: 18 minutes.
2.2.3.4. An assay of parathyroid hormone
- Analyzer: Cobas 6000
- Blood samples: drawing about 2 ml blood venous as fasting and
morning sample. Serum collected using standard sampling tube with
heparin / EDTA / sodium citrate...
- Principle: Sandwich principle. The total duration of assay: 18 minutes.
- Classification for disorder of PTH level:
Table 2.4. Classification disorder of PTH level following bone turnover

Disorders PTH level Type of bone
(pg/ml) turnover
Low <150 Low
Normal 150-300 Normal
High > 300 High
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2.2.5.14. Recommendations of KDIGO 2012 to target treatment of
concentration of serum PTH, Ca, P and Ca x P product in patients
with end-stage CKD

- Total serum calcium calibrated: 2.1 - 2.5 mmol / |

- Serum phosphorus: 1,13- 1.78 mmol / |

- Ca x P product: <4.4 mmol?/ I

- PTH: 150-300 pg / mi

Chapter 3
RESULTS

By studying 186 people, including 59 healthy people, 61 end-
stage chronic kidney disease patients with conservative treatment and 66
end-stage chronic kidney disease patients with hemodialysis, we have
obtained the following results:
3.1. GENERAL CHARACTERISTICS OF SUBJECTS

The average age of CKD group in medical treatment is 54.74 +
18.60; in hemodialysis is 48.94 + 14.45. The rate of female / male =
60/67. No differences were statistically significant in gender, age, BMI
between the study groups (p> 0.05). The average duration of detection is
9.67 £ 32.68 months in CKD group with medical treatment; 17.94 +
9.41 months in one with hemodialysis. The anemia rate is 100% in CKD
group with medical treatment and 84.85% in one with hemodialysis.
3.2. CLINICAL CHARACTERISTICS OF SUBJECTS
3.2.1. Characteristics of biochemical tests

The difference was statistically significant in total level of serum
calcium, serum phosphorus and Ca x P index between group in medical
treatment and hemodialysis (p <0.001). In CKD group with medical
treatment, the average level of serum albumin is 34.41 + 6.08 g / |, with
significant difference compared with hemodialysis group (p <0.001).
3.2.2. The ratio disorder of serum calcium-phosphorus

Most of patients in the group with medical treatment, serum
adjusted calcium reduces (50.82%). Most patients in the group of
hemodialysis, serum adjusted calcium normalizes (63.64%). Conversely,
increased serum phosphorus primarily can be seen in medical treatment
group (50.82%) and hemodialysis group (81.82%). About Ca x P
product: normal in medical treatment group with 73.77%, increased in
hemodialysis group with 83.33%.
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Figure 3.1. The number of patients achieving a target of Ca, P, Cax P
product and PTH within KDIGO 2012 recommendations
Comment: There are 03 cases in medical treatment group and

02 cases in hemodialysis group achieving all the targets about level of

serum calcium, phosphorus, Ca x P product and PTH.
3.2.3. Concentration of total alkaline phosphatase

Table 3.12. Concentration of total alkaline phosphatase

1 | Medical treatment group | Hemodialysis group
ALP (U/L) Control group 2 3
Female’| Male” | Female® | Male® | Female® | Male'
AVerage | 74 76+ 19,57 82,95 + 44,43 105,58 + 55,08
+SD
Median 66 73 92
67,69 | 73,18 94,57 75,41 116,78 92,13
+18,98 [£19,97| 61,92 +26,31 +65,75 | +35,22
p p* € >0,05 p™>0,05 p* > 0,05
p1&2&3 < 0’001, p2&3 < 0,05

Comment: There are differences with statistically significance
in concentration of total alkaline phosphatase between 03 study groups

and between 02 CKD groups (p <0.001 and p <0.05).
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3.3. CONCENTRATION OF SERUM BETA-CROSSLAPS AND
PARATHYROID HORMONE IN PATIENTS WITH END-STAGE

CHRONIC KIDNEY DISEASE
3.3.1. Concentration of serum beta-crosslaps and parathyroid

hormone
Table 3.14. Concentration of serum beta-crosslaps and parathyroid hormone
Control Medical Hemodialysis
roup * treatmer21t group ?
g group
g Average 0,483 +
‘_; g +sD 0,259 2,010 £ 0,919 2,589 £ 1,58
£35S min 0,105 0,339 0,451
s max 1,25 4,15 5,85
@ p % <0,001 ; p **<0,05
Average 324,64 +
. ? +sp 23,09 £9,58 | 228,05+ 172,55 287.23
=S min 6,59 4,01 14,12
& max 52,53 765,7 1344
p 1&2&3 < 0]001 ’ p 2&3 < 0'05

Comment: The highest concentration of serum beta-crosslaps
and PTH in hemodialysis group, 2.589 + 1.58 ng / ml and 324.64 +

287.23 pg/ ml.

3.3.2. Subclass concentrations of parathyroid hormone
Table 3.18. Parathyroid hormone concentrations

Control Medical treatment | Hemodialysis
group * group ? group °
Average =SD | 23,09 + 9,58 51,07+37 57,31+27,85
<100 n (%) 59 (100) 11 (18,03) 17 (25,76)
p p '#%<0,001 ; p**>0,05
:E‘ Average =SD 122,26 + 16,63 | 116,78+14,78
S |100-<150 n (%) 14 (22,95) 08 (12,12)
; P p2&3> 0,05
e Average +SD 211,7+40,50 | 223,49 +50,37
150-300 n (%) 20 (32,79) 13 (19,70)
P p2&3 >0,05
Average +SD 462,72+152,82 | 593,3+246,67
> 300 n (%) 16 (26,23) 28 (42,42)
P pz&s > 0,05

Comment: The control group: 100% of people has levels of
PTH <100pg/ml. The medical treatment group and hemodialysis group:
the percentage of patients having PTH level > 100 pg/ ml is 81.97% and
74.24%. The proportion of patients achieving PTH level of 150-300pg /
ml is 32.79% in medical treatment group and 19.70% in hemodialysis
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group. The percentage of patients with PTH levels > 300pg / ml is
26.23% medical treatment group and 42.42% in hemodialysis group.
3.3.3. Concentration of serum beta-crosslaps following subclass
levels of parathyroid hormone

Table 3.19. Concentration of serum beta-crosslaps following
subclass levels of parathyroid hormone

B-CTx Control Medical Hemodialysis Common
(ng/ml) group® |treatment group 2|  group*®
Average =SD |0483+0,26 1,437+1,09 1,293+0,83 |0,762+0,69
<100 Median 0,422 0,99 114 0,511
n (%) 59 (100) 11 (18) 17 (25,8) 87 (46,8)
p <0,001
Average £SD 2,197+0,87 2,550+1,74 |2,325+1,23
100- Median 2,28 1,895 2,13
<150 n (%) 14 (23) 08 (12,1) 22 (11,8)
PTH p > 0,05
(pg/ml) Average +SD 1,892+0,55 20524125 |1955+0,88
Median 172 1,66 1,70
150-300 n (%) 20 (32,80) 13(19,70) | 33(17,70)
p >0,05
Average =SD 2,392+1,05 3,638+1,34 |3,185+1,37
1300 Median 2,20 3,195 3,095
n (%) 16 (26,20) 28(4240) | 44(23,70)
p1&2&3 <005
p [ <0,05 [ <0001 <0,001

Comment: When PTH concentration <100 pg/ml and PTH >
300 pg/ml, the concentration of serum beta-crosslaps between research
groups differs highly statistically significant (p <0.001 and p <0.05 ).
When PTH concentrations from 100 to 300 pg/ml, the concentration of
serum beta-crosslaps between research groups has not statistical
significance difference (p> 0.05). When PTH> 300 pg/ml in
hemodialysis group, the average concentration of beta-crosslaps is
highest, 3.638 £ 1.34 ng/ml.
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3.4. CORRELATIONS BETWEEN CONCENTRATION OF
SERUM BETA-CROSSLAPS AND PARATHYROID HORMONE
WITH SOME FACTORS IN END-STAGE CHRONIC KIDNEY
DISEASE PATIENTS

3.4.1. The correlation between concentration of serum beta-
crosslaps and parathyroid hormone in patients with end-stage
chronic kidney disease
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Figure 3.3. The correlation between concentration of PTH and serum
beta-crosslaps in CKD patients with medical treatment
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Figure 3.7. The correlation between the concentration of serum beta-
crosslaps and PTH in CDK patients with hemodialysis
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3.4.2. The correlations between the concentration of parathyroid
hormone, serum beta-crosslaps and some factors

3.4.2.1. The correlation between concentration of parathyroid hormone
and some factors in medical treatment group

Multivariate regression equation:

Concentration of PTH = 1772.30 -191.80 x Gender -371.20 x level
of serum P — 424.9 x level of serum total calcium + 208.39 x (Ca x P
product)

3.4.2.2. The correlation between concentration of parathyroid hormone
and some factors in hemodialysis groups

Multivariate regression equation:

Concentration of PTH = - 8.68 x Age + 1.30 x level of total alkaline
phosphatase

3.4.2.3. The correlation between concentration of parathyroid hormone
and some factors in CKD groups (medical treatment and hemodialysis)

Multivariate regression equation:

Concentration of PTH = - 151.02 x Gender + 1.30 x concentration
of total alkaline phosphatase — 42.04 x GFR

3.4.2.4. The correlation between concentration of serum beta-crosslaps
and some factors in medical treatment group

Multivariate regression equation:

Concentration of serum beta-crosslaps = - 2.59 x concentration of
serum phosphorus -3.108 x concentration of serum calcium + 1.182 x
(Ca x P product)

3.4.2.5. The correlation between concentration of serum beta-crosslaps
and some factors in hemodialysis group

Multivariate regression equation:

Concentration of serum beta-crosslaps = -0.08 x age + 0.01 X
concentration of total alkaline phosphatase — 1.30 x GFR

3.4.2.6. The correlation between concentration of serum beta-crosslaps
and some factors in CKD groups (medical treatment and hemodialysis)

Multivariate regression equation:

Concentration of serum beta-crosslaps = 6.22 — 0.02 x age + 0.008 x
concentration of total alkaline phosphatase — 1.65 x concentration of
serum phosphorus + 0.81 x (Ca x P product)
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Chapter 4
DISCUSSION
4.1. CONCENTRATION OF PARATHYROID HORMONE AND
SERUM BETA-CROSSLAPS IN PATIENTS WITH END-STAGE
CHRONIC KIDNEY DISEASE
4.1.1. General characteristics

The percentage of female / male = 60/67 (p> 0.05). This result is
similar to the result of author Hoang Bui Bao: female / male = 65/99; of
Jiang Jian-qing et al: female / male = 12/19. The difference is not
statistically significant in age between 03 research groups (p> 0.05).
Most patients are over 40 years old and the oldest patient is 92 years old.
Nguyen Huu Nhat (2012): average age 52 + 18.88 with the oldest is 85;
Do Gia Tuyen et al (2011): age average 37 + 8.9; Nguyen Vinh Hung
(2009): the average age of 34, the oldest is 50. Anemia is the most
common clinical symptom, 100% in medical treatment group and
84.85% in hemodialysis group. The average level of Hb is 7.62 + 1.78 in
medical treatment group. This has significant differences with the
control group and hemodialysis group (p <0.001); share the same result
of Do Gia Tuyen (96.2%) and Tran Thanh Binh (99.1%).

4.1.2. The disorder concentration of calcium-phosphorus

50.82% of patients in medical treatment group decreases
concentration of serum calcium and increases serum phosphorus. This
study is consistent with multicenter study of DOPPS, the author Vu Le
Anh, the author Hoang Bui Bao, the author Nguyen Vinh Hung and the
author Nguyen Thi Hoa.

Results of Ghosh and colleagues showed that 56.41% of patients
reduced blood calcium and 64.10% of patients who increased serum
phosphorus in medical treatment group; about 54.95% of patients
decreased blood calcium and 70.27% of patients increase serum
phosphorus in hemodialysis group. In contrast, in hemodialysis group,
most patients had a normal level of blood calcium (63.64%) and
increased concentration of serum phosphorus (81.82%). This difference
might be dued to blood filtration process, the composition of the filtrate,
and the most important is the secondary endocrine disorders in patients
with end-stage chronic kidney disease such as PTH, vitamin D, FGF-23,
genital hormone ..., particularly disorder levels of PTH.

Increased blood phosphorus in chronic kidney disease includes
in serum and cells. In many studies, these complications are related to
phosphorus balance disorders and increase the morbidity and the
mortality in CKD patients. For example, the study of Block GA et al,
prospective study of US data about kidney disease, the results of
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Kalantar-Zadeh K et al, the study of DOPPS ...

KDIGO has pointed out many recommendations for diagnosing
and monitoring the complications in chronic kidney diseases. A study of
Estrella and colleagues about the frequency of the usage KDIGO
guidlines of health professionals in the United States from May to
September 2010 showed that the rate of the usage of the guidelines on
bone and mineral pathology in CKD patients is highest, more than 80%.
According to KDIGO 2012, the good target in end-stage chronic kidney
patients was serum calci 2.1 to 2.5 mmol/ I, serum P 1.13 to 1.78 mmol /
, Ca x P product < 4.4 mmol%/I* and PTH 150-300 pg/ml. This will limit
complications of cardiovascular institutions, osteoarthritis, soft tissue ...
due to calcium-phosphorus disorder. In our results, Ca x P product is
normal in 73.8% of patients in medical treatment group and 16.7% in
hemodialysis group. In hemodialysis group, the results is lower because
the majority of patients has normal blood concentration of calcium and
high blood phosphorus. This figure is much lower when satisfied on all
04 indicators: 4.9% in medical treatment group and 3% in hemodialysis
group.

4.1.3. Concentration of total alkaline phosphatase

Alkaline phosphatase (ALP) is an enzyme discovered from
many different species (plants, microbes, animals ...). In humans, it
consists of 4 main categories concentrated in the tissues: kidney (about
50%), liver, intestine, placenta. In Vietnam, there have been some
studies of bone alkaline phosphatase or total alkaline phosphatase,
mostly in osteoporosis, multiple myeloma bone ... Our results showed
that a concentration of ALP in medical treatment group and
hemodialysis group was higher than one in control group, with average
level 70.76 U /L; 82.95 U/ L and 105.58 U / L. Chronic kidney disease
often causes secondary hyperparathyroidism, increases bone resorption,
makes calcium move from the bones to the extracellular environment.
This will stimulate bone absorption and increase level of ALP. However,
bone turnover is so complex in chronic kidney disease, may be low,
normal or high, depends on the excertion of PTH. Many recent studies
have suggested that we should regularly monitor concentration of ALP
in CKD patients approximately once in 3 months because of
osteodystrophy and artery calcification. Basing on multivariate
regression analysis, Paul A. Fein has proposed that it was dangerous if
concentration of ALP was approximately 104 ALP U / L.
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4.1.4. Concentration of serum beta-crosslaps and parathyroid
hormone

The concentration of serum beta-crosslaps as well as PTH in
CKD group is higher than one in the control group (p <0.001). There
was differences statistically significant between concentration of serum
beta-crosslaps and PTH in 02 CKD groups (p <0.05). They are the
highest in hemodialysis group. The study of Luisa Alvarez in
concentration of serum B-CTx and PTH in CKD patients (divided into
03 groups: controls, hemodialysis and kidney transplantation) showed
that concentration of serum B-CTx and PTH in hemosdialysis group
were higher than one in the control group and kidney transplant group (p
<0.001). The result of Urena showed that PTH concentrations in patients
with high and low bone turnover were higher than ones in normal bone
turnover (10-65 pg/ml), 753 £ 670 pg/ml and 128 + 149 pg/ml (p <0,05).

In Vietnam, we have not record any study about concentration
of serum B-CTx in CKD patients yet. On the contrary, there is a lot of
studies on PTH concentrations in CKD patients such as the study of
Hoang Bui Bao in 2005, Nguyen Van Thanh in 2009, Tran Thanh Binh
in 2011, Nguyen Huu Nhat in 2012. So why have concentration of
serum B-CTx and PTH increased in patients with end-stage chronic
kidney disease, particularly in hemodialysis group?

Chronic kidney disease, characterized by reducing number of
nephrons, causes to decrease kidney functions of the endocrine and
excretion. Endocrine function decreases with reducing the secretion of
1,25-dihydroxy- cholecalciferol (vitamin D), makes calcium absorption
in the intestine reduce. Excretory function decreases, causes retention of
harmful metabolites, metabolic acidosis and hyperphosphamia. These
cause malnutrition, decreasing bone response to vitamin D, destroying of
bone stroma, hypocalcaemia and increasing Ca x P product. Finally,
parathyroid cells are stimulated, secondary secretion of PTH.
Parathyroid hyperplasia is a major manifestation of secondary
hyperparathyroidism caused by kidney, and an important factor reflects
the severity and progression of the disease. The process parathyroid
hyperplasia lasts and uncontrols, makes blood calcium increase, bone
turnover disorders with increasing bone destruction and osteitis fibrosa
cystica. The rate of increased level of PTH was 26.23% in medical
treatment group and 42.42% in hemodialysis group in our study.

Prolonged imbalances bone turnover with increasing bone
resorption and bone formation makes degradation product of these
processes increase, include blood calcium, bone turnover markers such
as B-CTx and ALP. B-CTx is one of the few markers of bone turnover
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used in CKD patients. It is assessed with many different markers. An
another reason why B-CTx concentration is increased is a decrease of
urinary excretion function. While B-CTx is primarily excreted by the
urinary system, so B-CTx levels is higher with severe kidney failure.
Because -CTx concentrations are belong to gender and age in plasma
of normal human, we didnot apply B-CTx concentrations in normal
human that the manufacturer suggested. If compared the average value
of B-CTx in our control group, the results of the patent group has
showed that: in medical treatment group, 96.7% in 59-patient increased
serum B-CTx concentrations and in hemodialysis group, the number was
98.5% in 65- patient.

In hemodialysis group, besides the above factors, the increased
bone turnover markers is affected by the process of dialysis. Currently,
depending on the patients and the refineries, there are many different
techniques dialysis: hemodialysis, ultrafiltration, or alternating
hemodialysis and ultrafiltration ... For hemodialysis, if a matter has
molecular weight <500 Daltons will pass through freely, and molecular
weight> 2000 Daltons will be opposite. These factors, along with
secretion cycle of serum beta-crosslaps (highest in the morning and
lowest in the afternoon), make concentration of serum beta-crosslaps in
hemodialysis group higher than one in medical treatment group in the
same time, similar objects and taking blood samples before filtering.
Additionally, ultrafiltration technique with high-flux membrane - 20-50
liters per hour- allows drag substances with average and heavy
molecular weight out of the body, leads theirs concentration after
filtering is less than before filtering. Research by Alvarez et al, used
ultrafiltration technique with cellulose triacetate membranes, showed
that serum beta-crosslaps concentrations after hemodialysis decreased
approximately 30% in compared with before. This study also detected
molecular weight of beta- crosslaps range 1000-10000 Daltons. In
contrast to the alkaline phosphatase, its molecular weight was about
85000-170000 Daltons. So it will not be filted through the membrane
and after filtration its levels will be risen about 16%. The process of
dialysis affect concentrations of markers of bone turnover in patients
with end-stage chronic kidney disease: molecular weight <500 Daltons
are filted freely, molecular weight> 2000 Daltons cannot pass through
the membrane. Furthermore, the filtering process alters the extracellular
fluid volume, changes the volume of the veins. In our study, patients
with chronic kidney disease are maily treated by diffuse method. Thus,
the concentration of serum beta-crosslaps in hemodialysis group is
higher than one in medical treatment group is entirely corrected.
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4.2. CORRELATIONS BETWEEN THE CONCENTRATION OF
SERUM BETA-CROSSLAPS, CONCENTRATION OF
PARATHYROID HORMONE WITH SOME FACTORS IN
PATIENTS WITH END-STAGE CHRONIC KIDNEY DISEASE
4.2.1. The correlation between the concentration of serum beta-
crosslaps and parathyroid hormone in end-stage chronic kidney
disease patients

Concentration of serum B-CTx is positive correlated to PTH
concentrations in medical treatment group (r = 0.315 and p = 0.01). This
correlation is statiscally significant either analysis the result of
hemodialysis group or the result of two CKD groups (r = 0.633 and p
<0.005). Our results are similar with many researchers on over the world
and in Viet nam. The results of Alvarez and his colleagues showed that
PTH level is correlated with serum B-CTx concentrations (r = 0.426).
Research by Okuno et al: serum B-CTx concentrations have a positive
correlation with PTH concentrations (r = 0.6 and p <0.01) and with total
bone alkaline phosphatase concentration (r = 0.66 and p <0.01). Inaba et
al: PTH concentrations are correlated with serum B-CTx concentrations
(r=0.561 and p <0.001) and with bone ALP (r =0.414 and p <0.001).

In medical treatment group, the correlation between PTH and
serum beta-crosslaps is statistically significant but weak; in
hemodialysis group, this correlation is significant statistically and
strong. To explain to this result, we would note levels of PTH: the rate
of patients who have PTH level increase was 26.23% in medical
treatment group and 42.42% in hemodialysis group. This is consistent
with theories of renal osteodystrophy. According to the type of this
disease, PTH concentrations may be increased, normal or decreased.
With the concentration of serum beta-crosslaps, nowadays, we have not
had yet a consensus on the normal value of the concentration of serum
beta-crosslaps for human; because of depending on gender, age and
manufacturers. This is also similar with CKD patients. We consider the
change of serum beta-crosslaps concentrations by comparing the average
concentration of serum beta- crosslaps of patient and control group. The
average concentration of serum beta-crosslaps in hemodialysis is the
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highest and is higher than one in control group. Also, when considering
the changes in the levels of serum beta-crosslaps through subclass
concentrations of PTH: serum beta-crosslaps concentration decreases as
the concentration of PTH from 150-300pg / ml, increases as
concentrations of PTH 100-150 pg/ml and > 300 pg/ml. PTH is the
biochemical markers reflecting the bone turnover, while serum beta-
crosslaps only reflects the bone resorption. Thus, even if the
concentration of PTH decreases, serum beta-crosslaps still increases.
Therefore, in medical treatment group, the correlation between these two
markers is statistically significant but weak. In hemodialysis group, the
concentration of these markers also increase due to the dialysis
technique and the hemodialysis duration. Prolonged increase in blood
urea make the calcium-phosphorus balance ineffective, lead to
prolonged increase PTH levels despite of serum calcium levels normal
or increased. We can only diagnose the change of bone turnover by bone
biopsy. However, this is an intervention procedure, only carried out on a
number of patients, have some complications, and only reflects the bone
structure in a point time. Meanwhile, using a combination of bone
turnover markers, will reflect overall bone turnover process. This
method is easy to implement, no contraindications, no complications and
can do many times, reflect bone turnover in a stage. It is also our targets
to do this subject: simulteous studying biochemical markers such as
PTH, serum B-CTx and ALP to track in bone turnover in patients with
chronic kidney disease.
4.2.2. The correlation between the concentration of parathyroid
hormone, serum beta-crosslaps with other factors in end-stage
chronic kidney disease

For a comprehensive view, we have analysed the multivariate
regression model. In this analysis, beta-crosslaps and PTH were
dependent variables.
4.2.2.1. The correlation between parathyroid hormone concentrations
and other factors in end-stage chronic kidney disease patients

- In medical treatment group: Sex, level of serum phosphorus,
serum adjusted calcium levels and Ca x P product are independent
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factors predicting an increase of PTH concentrations (p <0.05).
Multivariate regression showed that PTH concentrations is positive
correlated with Ca x P product (t = 2.55) and is negative correlated with
gender (t = -2.31), is negative correlated with concentrations of serum
phosphorus (t = -2.22) and is negative correlated with adjusted serum
calcium levels (t = -2.04).

- In hemodialysis group: Age and total ALP concentration are
independent factors predicting the increase of PTH concentrations (p
<0.05). Multivariate regression showed that PTH concentrations is
negative correlated with age (t = -2.58) and is positive correlated with
concentration of total ALP (t =2.03

- Group in chronic kidney disease patients (medical treatment
and hemodialysis): Gender, level of total ALP and GFR are independent
factors predicting the increase of PTH concentrations. The most
significant variables are gender and concentration of total ALP (p
<0.001). Multivariate regression showed that PTH concentration is
positive correlated with concentration of total ALP (t = 3.29) and is
negative correlated with gender (t = -3.46) and GFR (t = - 2.32).

Ghosh and colleagues had analysed in two groups of medical
treatment and hemodialysis by multivariate regression, PTH
concentration was a dependent variable and some independent variables
such as age, disease duration, adjusted serum calcium, serum
phosphorus, total ALP levels, serum creatinine levels and GFR. No
correlation was found in medical treatment group. In hemodialysis
group, adjusted serum calcium is correlated significantly and negative
with PTH concentrations (p <0.05). In hemodialysis group, The author
Inaba had found that only serum calcium levels had a significant
negative correlation with PTH concentrations (p <0.05).
4.2.2.2. The correlation between the concentration of serum beta-
crosslaps with other factors in patients with end-stage chronic kidney
disease

According to the regression equation, we have some remarks:

- Medical treatment group: serum phosphorus level, adjusted
serum calcium levels, Ca x P product are the independent factors
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predicting the increase of serum B-CTx concentrations (p <0.05).
Multivariate regression showed concentrations of serum beta-crosslaps
is positive correlated with serum Ca x P product (t = 2.58) and is
negative correlated with concentrations of serum phosphorus (t = -2.78)
and adjusted level of serum calcium (t = - 2.67).

- Hemodialysis group: Age, total ALP concnetrations and GFR
are independent factors predicting the increase of serum B-CTx
concentrations; the age is the most significant variable (p <0.001).
Multivariate regression showed that concentrations of serum beta-
crosslaps is positive correlated with total ALP level (t = 3.19); is
negative correlated with age (t = - 4.61) and GFR (t = - 2.75).

- Group in chronic kidney disease patients (medical treatment
and hemodialysis): Age, total ALP concnetration, serum phosphorus and
Ca x P product are independent factors predicting an increase of serum
B-CTx concentration. A multivariate regression showed that
concentration of serum beta-crosslaps is positive correlated with total
ALP concentration (t = 3.94) and Ca x P product (t = 2.16); is negative
correlated with age (t = - 4.09) and the concentration of serum
phosphorus (t = - 2.01).

The models which predict an increase in the concentration of
serum B-CTx have the same relatively at independent factors in each
analyzed group: medical treatment, hemodialysis or CKD group.
Specifically, the medical treatment group, serum phosphorus
concentration, adjusted serum calcium level, Ca x P product are
independent significantly factors. In hemodialysis group, total ALP level
and GFR are independent significantly factors. In CKD group (medical
treatment and hemodialysis), level of total ALP is also an independent
significantly factor. These results suggest two problems. Firstly, we can
be used independent variables such as levels of serum calcium, serum
phosphorus levels, age, gender ... to predict the increase of serum B-CTx
and PTH. Secondly, assaying total ALP level and other conventional
tests should be performed routinely in patients with chronic renal failure
to assess the calcium-phosphorus disorders, especially hemodialysis
patients .

22



CONCLUSION

By studying the concentration of serum beta-crosslaps and
parathyroid hormone in 127 patients with end-stage chronic kidney
disease treated conservatively and dialysis cycle, we have obtained some
conclusions:

1. The concentration of serum beta-crosslaps and serum
parathyroid hormone in patients with end-stage chronic kidney
disease

- The average concentration of serum beta-crosslaps was 2.59 +
1.58 ng / ml in hemodialysis group, higher than one in medical treatment
group, 2.010 + 0.919 ng / ml; and was higher than one in control group,
0.483 + 0.259 ng / ml, the difference was statistically significant.

- Parathyroid hormone concentrations was 324.64 + 287.23 pg /
ml in hemodialysis group, higher than one in medical treatment group,
228.05 + 172.55 pg / ml; and was higher than the control group, 23.09
9.58 pg / ml, the difference was statistically significant.

- Concentration of parathyroid hormone is > 100 pg mil
primarily in medical treatment group (81.97%) and hemodialysis group
(74.24%).

- 32.79% in medical treatment group and 19.7% in hemodialysis
group had parathyroid hormone levels from 150-300 pg/ml; 26.23%in
medical treatment group and 42.42% in hemodialysis group had
parathyroid hormone levels > 300 pg/ml.

2. The relationship between the concentration of parathyroid
hormone, serum beta-crosslaps with a number of clinical and
subclinical factors in end-stage CKD patients

- The concentration of parathyroid hormone had a positive
correlation with the concentration of serum beta-crosslaps and total
alkaline phosphatase level in the medical treatment group, hemodialysis
group and a whole chronic kidney disease group.

- The concentration of parathyroid hormone had a positive
correlation with serum phosphorus levels in hemodialysis group and a
whole chronic kidney disease group.
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- The concentration of serum beta-crosslaps had a positive
correlation with the level of total alkaline phosphatase in hemodialysis
group and a whole chronic kidney disease group.

- Adjusted serum calcium level had a negative correlation with
concentration of serum phosphorus in medical treatment and
hemodialysis group.

- In medical treatment group:

Parathyroid hormone levels =1772.30 -191.80 x gender — 371.20 X
serum P level —424.90 x serum calcium level + 208.39 x Ca x P product
Concentration of serum beta-crosslaps = - 2.59 x concentration of serum
phosphorus — 3.108 x serum calcium level x 1.182 + Ca x P product

- In hemodialysis group:

Parathyroid hormone levels = - 8.68 x Age + 1.30 x total alkaline
phosphatase level

Concentration of serum beta-crosslaps = -0.08 x age + 0.01 x total
alkaline phosphatase level — 1.30 x GFR

- A whole chronic kidney disease group:

Parathyroid hormone levels = - 151.02 x gender + 1.30 x total alkaline
phosphatase level — 42.04 x GFR

Concentration of serum beta-crosslaps = 6.22 — 0.02 x Age + 0.008 x
level of total alkaline phosphatase — 1.65 x serum phosphorus levels +
0.81 x x Ca x P product

RECOMMENDATIONS

Through the results of this study, we propose some
recommendations as follow:

1. Need to expand the sample size to study PTH levels and serum
beta-crosslaps in patients with stage 5 chronic kidney disease on many other
subjects: conservative treatment, hemodialysis, peritoneal dialysis and renal
transplantation. Then, we would have a more comprehensive review of
PTH levels and serum beta-crosslaps in CKD group.

2. Research concentrations of PTH and serum beta-crosslaps
CKD before end-stage, to be able to find earlier the change of marker
concentrations, disorders of bone turnover; as well as earlier treatment.
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