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1
MO DAU

1. TINH CAP THIET CUA DE TAI

Bénh than man (BTM) hién nay la mot van dé strc khoe cua toan
cau, anh huong den 5-10% dan sb thé gii, 1a hau qua cudi cling cta nhleu
bénh than, dién tién kéo dai qua nhiéu nam thang lam giam muc loc cau
than mot céch tir tir va khong hoi phuc, gay anh hudéng den chét luong, ty 1¢
sdng con ctia bénh nhan va lam tiéu ton ngan sach y t& cua nhidu quéc gia.

Mic du di co nhiéu phuong phép diéu tri co hiéu qua dbi Voi
bénh than man, nhung ty I¢ cac bién chung cua bénh than man ngay
cang xuat hién nhiéu hon, lam anh hudng den thoi gian Song con ¢ doi

twong bénh nhén nay, trong d6 bién chig lién quan dén réi loan Chuyen
hoa canxi - phospho 1la m6t trong nhung bién chimg thuong gap gay hau
qua nghiém trong da duoc nghién ctru va ghi nhan tir 1au nhu: cuong can
giap thir phat, viém xuong xo nang, bénh xuong bat san, lodng Xuong,...

Nhung réi loan Chuyen héa khoang xuong, canxi - phospho, Xut hién
& giai doan con s6m trong tién trinh cua bénh than man, bat dau bang giam
kha nang bai xuat phospho va chuyen hoa vitamin D thanh dang hoat dong
1,25 —dlhydroxy— vitamin D, tir d6 dan dén cuong can giap thir phat bu trir.
Mot 56 yéu t6 ¢o lién quan anh huong dén sy dleu hoa bét thuong nay ngay
cang duoc lam ro. Nhiéu nghién ctru cong bd gan day da xéc nhan sy gia ting
nong do yéu to tang truong nguyén bao soi 23 (fibroblast growth factor 23,
FGF-23) duoc tim thdy ¢ giai doan sém cta bénh than man, tac dong vao
bién Chung cuong can glap, tang phospho mau, thiéu hyt vitamin D, bénh
xuong va ling dong canxi ngoai Xuong, cac rol loan nay thuong rd khi muc
loc cau than < 60ml/ph. Tir nhitng hiéu biét vé co che bénh sinh nay da phat
trién nhiéu thuoC méi va huong dan thuc hanh diéu tri duoc cong b6 ndm
2012 cia Hoi dong Iwong gia nhing két cuc bénh than, loc mau Qudc té
(K/DOQI:Kidney/Dialysis Outcomes Quality Initiative).

Yéu to tang truc"mg nguyén bao soi 23 (fibroblast growth factor,
FGF-23) 1a m6t thanh vién cua ho cac yeu to tang truong nguyén bao sgi
duoc Armelin tim thay trong dich chiét tuyén yén vao ndm 1973. Nhing
nghién ctiu gan day da gop phan chiang minh rang FGF-23 1a yeu t6 diéu
hoa co che Chuyen hoa CanXI-phospho qua trung g1an phospho va vitamin
D, 1a méc xich dau tién dan dén cac réi loan canxi-phospho & bénh nhan
bénh than man. Nam 2003, Tobias Larsson va cac cong su qua nghién ctu
da co két luan rang nong do FGF-23 huyet thanh tang c6 y nghia ¢ bénh
nhén bénh than man so véi nhém ngudi tinh nguyén khoe manh. Nam
2005 Shohei Nakanishi va cac cong su da co két luan rang: Nong d6 FGF-
23 huyet thanh dugc xem 13 yéu t6 c¢6 gia tri trong viéc du bao su phat
trién cudng can giap thir phét trong twong lai & nhitng bénh nhan loc mau
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chu ky. Nam 2010, Kosaku Nitta va cdng sy da cong bd rang ¢ bénh ly
than man tinh, nong 49 FGF-23 huyét thanh téng song hanh véi sur suy
giam chirc nang than trudc khi cé su tang cdy nghla phospho huy€t
tuong, 1a yéu 6 gop phan giy ra canxi hoa mach mau, FGF-23 huyét
thanh ¢6 thé du bao tir vong cho khong nhiing cac bénh nhan bénh than
man dang loc mau ma ngay ca & cac bénh nhan bénh than man trudc giai
doan loc mau. Tuong tu nhu vy Isakova va cong su cong bd nghlen cuu
ndm 2011 cho thay nong do FGF-23 gia tang sm trudc Sy gia tang cua
hormon tuyén can giap (PTH) va phospho huyét tuong,

Méi day theo khuyen cdo cua KDIGO 2017 da nhan manh rang,
can nghlen ctru dé ting su hiéu biét vé tinh hiru ich cua yéu t6 ting trlrong
nguyén bao soi 23 (FGF-23) nhu 1a mét chi dau (marker) b6 sung cho cac
chi dinh diéu tri nhu 13 lidu phap ha phospho méau dé ngan chan su tién
trién ciia BTM hay su tién trién cua phi dai that tréi. .

O Viét nam, mic du di c6 nhidu nghién cu’u vé rdi loan chuyén
hoa canxi-phospho ¢ bénh nhén bénh than man, nhung chi ding lai
vé ndng d6 canxi, phospho, PTH, vitamin D, phosphatase kiém, béta
crosslaps, mat do xuong,...va cho dén nay chwa c6 dé tai nao cong
b vé nong do FGF-23 huyét thanh trén bénh nhan bénh than man va
chang minh méi lién quan ciia FGF-23 voi cac réi loan khoang
xuong. Chinh vi Iy do nay, ching t6i chon aé thuc hi¢n dé tai luan an

“Nghien cuu nong dé FGF-23 huyét thanh va méi lién quan véi mgt
so roi logn khodng xwong ¢ bénh nhdn bénh thagn mgn”
2. Muc tiéu nghién ciru

- Xac dinh nong do FGF-23 huyet thanh & bénh nhan bénh
than man chua loc mau tir giai doan 3 dén 5 va loc méau chu ky.

- Khéo sat mdi lién quan gi{ta nong d6 FGF-23 huyét thanh véi
mot s6 yéu t 1am sang (tuol BMI, huyet ap) khodng xuong (canxi
huyét tuong, phospho huyet tuong, tich so canxi- phospho, PTH,
vitamin D huyet thanh) va muc loc cau than & déi tugng nghién cuu.
3.Y NGHIA KHOA HQC VA THUC TIEN CUA PE TAI
3.1. Y nghia khoa hoc

Bénh than man va cac rol loan khoang xuong la hai bénh 1i c6 lién
quan chat ché. FGF- 23 1a dau 4n sinh hoc phan 4nh rol loan khoéang
xuong tu g1a1 doan sém ¢ bénh nhan benh than man. Nong do dau an
sinh hoc nay bién di rat som, trudc khi ¢ cac rdi loan vé cac yeu to
khoang xuong. ‘Do do, xét nghi¢ém dinh lugng FGF-23 huyét thanh gitip
danh gia sém réi loan | khodng xuong cua bénh nhén méc bénh than man.
3.2. 'Y nghia thyuc tién

- Nong do FGF-23 ¢ bénh nhan bénh than man tang theo giai
doan cua bénh than man, & bénh nhan loc mau chu ky c6 néng do
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FGF-23 cao hon c6 y nghia théng ké so véi nhoém chua loc mau.
FGF-23 ¢6 gia tri du bao roi loan khoang xwong tot hon PTH.

- FGF-23 1a chi diém phat hién sém céc rdi loan khoang
xuong 0 bénh nhan bi bénh than man va gitp dinh hudng trong dyu
phong ciing nhu diéu tri som céc rdi loan nay.

4. PONG GOP CUA LUAN AN

La luan an dau tién nghién ctu vé diu an sinh hoc FGF-23
trén bénh nhan bénh than man chua loc mau va loc mau chu ky
bang than nhan tao.

Nong do FGF-23 ting cao c6 ¥ nghia thong ké trong nhom
bénh nhan bénh than man va trong nhom loc mau chu ky tang cao co6
¥ nghia so v6i nhom chua loc mau, phan anh sy gia tang tinh trang
r6i loan khoang xuong trén d6i tuong nay.

-Néng d6 FGF-23 huyét thanh twong quan thuén c6 ¥ nghia
thong ké voi nong do ure, creatinin va tuong quan nghich véi mic
loc cau than trong nhém bénh than man chua loc mau. C6 sy tuong
quan thuan co y nghia thong ké giira ndng d6 FGF-23 voi nong do
canxi toan phan, phospho va tich s6 canxi- phospho trong nhom bénh
than man loc mau chu ky. C6 méi twong quan nghich c6 y nghia thong
ké giira nong d6 FGF- 23 va tudi trong nhom bénh than man loc mau
chu ky vai hé sb tuong quan r= -0,295.

BO CUC CUA LUAN AN:

Luan an ¢6 119 trang voi 4 chuong, 43 bang, 14 hinh, 05 so
dd, tai liéu tham khao: 118 (tiéng Viét: 15, tiéng Anh: 103). Dit van
dé va muc tiéu nghién ctru: 04 trang, tong quan: 36 trang, d6i twong
va phuong phap nghién ctu: 21 trang, két qua nghién ctu: 29 trang,
ban luan: 26 trang, két luan: 2 trang va kién nghi: 1 trang.

) Chuong 1
TONG QUAN TAI LIEU

1.1. TONG QUAN VE BENH THAN MAN
1.1.1. Pinh nghia va phan loai bénh than man

Bénh than man duoc xac dinh 1a tinh trang bét thuong vé cu
trac hodc chirc nang than xuit hién kéo dai trén 3 thang, giy anh
huong toi sic khoe ngudi bénh, biéu hién boi albumin niéu, hoic
céc bat thuong vé hinh anh hoc hoac suy giam chirc ning than duoc
xéc dinh thong qua muc loc cau than < 60 ml/phat/ 1,73 m?.
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1.1.2. Nguyén nhan caa bénh than man

Viéc phan loai cic nguyén nhan ctia bénh than man dua vao su
c6 miat hay khong cua cac bénh hé thong va vi tri ton thuong giai
phau bénh 1y trong than. Bao gém: bénh cau than, bénh ké than, bénh
mach mau, bénh 1y di truyén va nang.

1.1.3. Céc bién chimg va cac yéu t6 tién hrong tién trién bénh than man

- Thiéu mau

- Réi loan lipid méau

- Tang huyét ap

- Bién chang tim mach

- Céc van dé vé dinh dudng

- Réi loan khoang xuong va xuong
1.2. ROl LOAN KHOANG XUONG, LOAN DUONG XUONG
TRONG BENH THAN MAN
1.2.1. Khai niém réi loan khoang xwong bénh than man

R&i loan khoang xuong - bénh than man (RLKX-BTM) 1 tinh
trang r6i loan toan than cua chuyén héa mudi khoang va xuong do
BTM bicu hign boi mot hogc nhiéu yéu té sau:(1) bat thuong vé
chuyén hoa cua canxi, phospho, PTH, hoac vitamin D, (2) bat thuong
trong chu chuyén caa xuong, su khoang hoéa, thé tich, ting truong
chiéu dai, hoic sicc manh, (3) sy voi hda mach mau va nhimng mo
mém khéc ngoai xuong.

1.2.2. Loan dudng xwong do than
1.2.2.1. Dinh nghia loan duwong xwong do thdn

Hoi dong cai thién két cuc toan cau vé bénh than di dua ra
dinh nghia loan dudng xuong do than:

- Loan dudng xuong do than 1a mot ton thwong hinh thai cua
xuong trén nhitng bénh nhan bénh than man.

- Po ludng cac thanh phan cua xuong cua réi loan hé thng
khoang xwong - bénh than man c6 thé dinh lwong dwoc boi do hinh
thai mo hoc tir sinh thiét xuwong.
1.2.2.2. Sinh bénh hgc
1.2.2.3. Phin logi logn duwéng xwong do thin

Loan dudng xuong c6 4 dang kiéu hinh bénh 1y ¢6 thé duoc
chan doan trong BTM: (1) viém xuong xo nang (chu chuyén Xuong
cao Vvdi cudng can giap thir phat), (2) nhuyén xuong (Chu chuyén
xuong thap Vi su thiéu khoang hoa, lién quan téi sy thiéu tong hop
vitamin D), (3) réi loan xuong bét san (chu chuyén xuong thap do wc
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ché qua muc tuyén can glap) va, (4) loan dudng xwong hon hop (voi
cac yeu t6 cua chu chuyén xuong cao va chu Chuyen xuong thap).
1.3. YEU TO TANG TRUO’NG NGUYEN BAO SOl FGF-23

FGF-23 1a mot protein gom 251 acid amin (trong luong phéan
tir 26 kDa) dugc tong hop va tiét ra boi cac té bao xuong va nguyén
bao xwong. FGF-23 duoc tao ra boi mot peptide tin hiéu dau amino
(cac acid amin1-24), mot chudi gidng FGF (cac acid amin25-179), va
mot chudi kéo dai dau carboxyl (cac acid aminl180-251). FGF-23
trong mau lyu hanh dudi 3 dang chinh, bao gdbm: dang hoat dong
nguyén ven (iFGF-23), dang dau tan C bat hoat (cCFGF-23) va manh
dau tan N (N- terminal fragement).

FGF-23 truc tiép lam ting phan suét bai tiét qua duong niéu cua
phospho (FePi) bang cach giam biéu hién cua chat dong van natri- P
loai 11 (NaPi-II) va gian tiép lam giam hap thy phospho trong ruét bang
cach tic ché hoat dong cua 25-hydroxy vitaminD-1a-hydroxylase (la-
hydroxylase). FGF-23 da duoc tim thdy lam giam sy biéu hién cua ca
NaPi-Ila va NaPi-IIc trén bé mat dinh cua té bao biéu mé dng luon gan
ctia nhu md than. Ngoai ra, FGF-23 duong nhu 1am suy yéu sy tong
hop va day nhanh su thoai hoa caa 1,25 (OH)2 vitaminD.

1.3.2. Nong @ FGF-23 huyét thanh

Nong d¢
>10.000
— Fibroblast Growth Factor 23
— 1,25 Dihydroxyvitamin D

Parathyroid Hormone
- Phosphate

90

60 < -

5 Loc miu
: D >
0
>

90 75 60 45 30 15 o

Mikc loc cau thin (mUphit/1,73m?)
Hinh 1.6. Su thay d6i nong d6 FGF-23, PTH, phospho va 1,25
Dihydroxyvitamin D theo mic loc cau than

1.4. MOI LIEN QUAN CUA FGF-23 VOI ROI LOAN KHOANG
XUONG VA CAC HAU QUA KHAC O BENH THAN MAN

Su gia tang nong d6 FGF-23 lién quan doc I14p véi nguy co tir vong
I6n hon. Trong céc chat chuyén hoa khoang xuong nhu PTH, phospho,
phan suat bai tiét phospho, néng do vitamin D khong lién quan doc I4p vai
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ty 18 tir vong. FGF-23 1a yéu t6 tién luong tr vong manh nht trong cac
phén tich da bién. Sy gia ting ndng d6 FGF-23 lién quan doc 1ap Véi su
gia tang ty I¢ tir vong, tinh trang thai ghép & bénh nhan ghép than.

——— FGF-23Tir phin vi 4 3.0:1.5-5.1
FGF-23Tir phdn vi3: 20,1233

FGF-23Tir phinwi2: 12,0.8-22 r
FGF-23Tir phén i 1: 1.0 —

Hinh 1.8. FGF-23 1a mét yéu té nguy co tir vong doc 1ap & bénh nhan
bénh than man giai doan 2 — 4 (Ty 1€ t&r vong tich lily cua bénh nhan
BTM téng 1én tang 1én c6 y nghia theo muc taing FGF-23.

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

2.1. POI TUQONG NGHIEN CUU

Nghién ctu cta chung toi tién hanh tir thang 09/2015 dén
thang 12/2016 tai khoa Noi Than-Co Xuong Khép va khoa Than
Nhan Tao, Bénh vién Trung Uong Hué. Chiing t6i tién hanh khao sat
213 nguoi dugc chia lam 3 nhom: nhém bénh nhén bénh than man
chua loc mau tir giai doan 3 dén giai doan 5 (88 bénh nhan), nhém
bénh nhan bénh than man giai doan 5 dang loc mau chu ky (61 bénh
nhan) va nhom ching (64 nguoi khoe manh). Trong d6 nhom ching
la nguoi khoe manh dén kham strc khoe dinh ky tai khoa kham bénh
Bénh vigén Truong Dai hoc Y Dugc Hué.
2.1.1. Tiéu chuén chgn bénh

Phuong phap chon méu 1a chon mau thuan tién. Nghién cuu
dugc thuc hién trén cac bénh nhan bénh than man giai doan 3 den
giai doan 5 chwa loc mau chu ky va bénh nhan BTM giai doan cudi
dang LMCK dang diéu tri.

Tiéu chudn chon nhém chimg

- La nhimg nguoi khoe manh dén kiém tra stc khoe tai khoa
Kham bénh- Bénh vién Truong Pai hoc Y Duoc Hué, dong ¥ tham
gia nghién cuu.

- Khong c6 tién sir mac cdc bénh than, bénh 1i co xuwong khép,
bénh gan mat, bénh 1i tuyén can giap va cac bénh noi tiét- chuyén hoa
khéc. Khong hut thudc 13, khong nghién bia ruou.
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- Khong sir dung bat ki ché pham thude c6 anh huong dén chu
chuyén xuong: canxi, phospho, vitamin D, cac thudc diéu tri lodng
xuong (bisphosphonate, raloxifene...) it nhét trong vong 1 thang lam
xét nghiém.

2.1.2. Tiéu chuén loai trir

- Suy than cap

- Bénh nhan dang trong tinh trang nguy kich, de doa tinh mang.

- Bénh nhan khong c6 tinh trang viém, nhiém tring ning.

- Bénh nhén dot cap cua bénh than man.

- Bénh than lupus, bénh than do cac nguyén nhan chuyén hoa di truyén
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciru

Phuong phap nghién ctru mo ta cat ngang, c6 d6i ching.

2.2.2. Phuong tién nghién ciu

- May xét nghiém sinh héa mau: may Cobas 6000, AU 640,
may xét nghiém Easylyte calcium, dugce ding dé xét nghiém cac chi
s6 sinh hoa. May xét nghiém sinh hoa mién dich Evolis Twin Plus
duogc ding dé dinh lugng FGF-23 huyét thanh.

- Thude do chidu cao, can ban, may do huyét ap: dong hd hiéu
ALPK2 xuat xtr Nhat Ban.

2.2.6. Cac bién s6 nghién ctiu, ky thuit chinh 4p dung trong nghién ctu
2.2.6.1. Cdc bién s6 lim sang

- Cac chi s6 nhan tric: chiéu cao, can ning, BMI.

- Huyét ap
2.2.6.2. Cdc bién so céin lam sing

- Céc chi s6 sinh hoa mau: ure, creatinin, canxi toan phan,
canxi ion, phospho, tich canxi x phospho. FGF-23, PTH, Vitamin D
(250H Ds) huyét thanh

- Quy dinh thoi gian liy mau

Liy méu trudc 8 gio sang, khi bénh nhan chwa an sang va sau
8 gid nhin d6i, trén nhom bénh nhan LMCK s& ldy méau trudc loc
mau hodc sau loc it nhat 24h.

- Cach 1y mau: Ly 4ml mau

+ Dbi voi cac xét nghiém sir dung huyét thanh nhu ure,
creatinin, vitamin D, PTH, FGF-23: cho méau vao 6ng nghiém khéong
c6 chit chong dong.

+ Ddi vai cac xét nghiém sir dung huyét tuong nhu canxi toan
phan, phospho: cho mau vao dng nghiém c6 chat chong dong.
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2.2.6.3. Phuwong phép xét nghiém cdc chi s6 sinh héa

Dinh luong cac chi s sinh héa mau: ure, creatinin, canxi toan
phan, canxi ion, phospho bang may sinh hoa ty dong tai khoa Hoa
sinh- Bénh vién trung wong Hué.

+ Ddnh gid mirc loc cau than:

-Cong thuc CKD-EPI 2009 (Chronic Kidney Disease
Epidemiology Collaboration).

MLCT eGFR (ml/phtt/1,73 m?) = 141 x min (sCr/k,1)* x max
(sCr/k,1)*2% x 0,993"°,

Néu 1a nit gigi: x1,018. Néu 1a ngum da den: x 1,159.

Trong d6: sCr: nong do creatinin mau (mg/dl) k: nit = 0,7; nam =
0,9; a: nir 0,329, nam = 0,411; min: s6 nho nhat cta sCr/k hoic 1; max: sb
l6n nhit cua sCr/k hogc 1. Trong nghién ctru nay chung t6i st dung phan
mém online cai dit sin cong thire tinh MLCT cAu than dé tinh toan.

+ Phwong phdp xét nghi¢gm PTH huyét thanh

- Nguyén ly: mau duoc tién hanh do dua vao nguyén ly mién
dich dién hoa phat quang theo nguyen tac Sandwich, cong cu thyuc
hién: may Cobas 6000. Tong qua trinh do gdm 18 phiit.

+ Phwong phdp dinh lwong vitamin D:

Trong nghién ctu nay, chung téi dinh lugng vitamin D chinh
la 25 OH D3

- Cong cu thyc hién: may Cobas 6000

- Nguyén ly: Dinh lugng theo phuong phép mién dich kiéu
canh tranh, s dung cong nghé mién dich di¢n hoa phat quang
(ECLIA). Tong thoi gian phéan tich mot mau 18 phat.
2.2.6.4. Xét nghi¢m sinh héa mdu dinh lwong nong dp FGF-23

- Nguyén ly: Dung ky thuat hdp phu mién d1ch gin enzym
(ELISA: Mene-Liked-ImmunoSorbent- Assay) theo nguyén ly
sandwich, trén may Evolis Twin Plus do Pirc san xuét, hoa chét cua
hang Aviscera Bioscience. .

Trong nghién cuu cia chiung t6i dinh lugng nong d6 FGF-23
chinh la dinh lugng iIFGF-23 (intact FGF-23).
2.3. PHUONG PHAP XU LY SO LIEU

So liéu trong nghién ctu cua chung toi dugc phén tich trén
phan mém: SPSS 16.0 (Statistical Package for Social Sciences),
Microsoft Excel 2010.
2.4.PAO PU'C TRONG NGHIEN CUU

Dé tai nghién ctu trong luén an duoc tién hanh sau khi dugc
thong qua boi hoi dong dao dirc nghién cuu cua truong Dai hoc Y
Duogc Hué va Bénh vién trung vong Hué.
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) Chuong 3A )
KET QUA NGHIEN CUU

Qua nghién ctru 213 nguoi gom 64 ngudi khoe manh lam
nhom chiing, 88 bénh nhan bénh than man chua loc mau chu ky va
61 bénh nhan bénh than man loc mau chu ky, chiing t6i thu dugc cac
két qua nhur sau:

3.1. PAC PIEM CHUNG CUA POI TUQNG NGHIEN CUU
3.1.1. Dic diém tudi, giéi

Tudi trung binh cua nhém chimg 13 50,33 + 16,58; nhém bénh
than man chua loc mau 1a 54,8 + 14,62 va nhom bénh than man
LMCK 1a 49,23 + 14,31; su khac biét khong c6 y nghia thdng ké vé
tudi gitra 03 nhom nghién ciru (p>0,05). Pa sé bénh nhan c6 do tudi
> 40 va tudi 16n nhat 80 tudi

Nhom ching c6 ty 1€ nam/nr 1a 38/26 (59,4/40,6%) nhom
bénh than man chua loc mau 42/46 (47,7/52,3%), nhém loc méau chu
ky co ty 1é nam/nir 34/27 (55,7/44,3). Khong c6 su khac biét vé gidi
gitra 2 nhom diéu tri va nhom chang véi p > 0,05
3.1.2. Mgt sé dic diém 1am sang va cdn lam sang cia ddi twong
nghién ciu
3.1.2.1. Cdc dic diém lam sang

Nhom chiing c¢6 chi s6 BMI trung binh 14 20,33 + 1,963 kg/m?
nhom bénh than man chua loc ¢6 chi sé6 BMI trung binh 1a 20,51 +
2,772 kg/m?; nhom bénh than man diéu tri loc mau chu Ky ¢ chi s6
BMI 12 20,59 + 1,953 kg/m? Khong c6 su khac biét c6 ¥ nghia théng
ké vé BMI giita ba nhom nghién cru véi p > 0,05,

Ty I¢ tang huyét ap trong nhom LMCK cao hon nhom chua loc
méu 6 y nghia thong ké (ty Ié bénh nhan ting huyét ap tinh ca bénh
nhan dang diéu tri thudc huyet ap).
3.1.2.2. Pic diém mgt sé cin lam sing ciia doi twong nghién ciru

Nong d ure mau trung binh & nhém BTM chua loc mau 1a
22,05 + 10,948 mmol/l, & nhom loc mau chu ky 1a 21,15 + 4,429
mmol/l, su khéc biét nay khong c6 ¥ nghia thong ké véi p >0,05. V&
nong dd creatinin mau trung binh & nhom diéu trj loc mau chu ky 1a
557,39 + 270.150 micromol/l cao hon so v&éi nhom BTM chua loc
mau co6 ndng do creatinin trung binh 1a 448,48 + 289,124
micromol/l ¢6 ¥ nghia théng ké.

Nong do phospho trung binh & nhom ching 1a 1,28+0,226
mmol/l, & nhém bénh nhin bénh thian man chua loc mau la
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1,89+0,699 mmol/l, & nhém diéu tri loc méau chu ky 1a 2,030 + 0,543
mmol/l. So véi nhém ching ndng d6 phospho mau ¢ 2 nhém bénh
than man cao hon c6 y thong ké, nhung giira 2 nhom bénh than man
LMCK va chua loc mau khéac biét nay khong c6 ¥ nghia thong ké véi
p > 0,05. Nhom loc mau chu ky c6 tich canxi x phospho trung binh
5,111,999 mmol?/I2 cao hon nhoém chua loc méu c6 tich sb Ca x P
trung binh 13 3,72+1,313 mmol?I? rat c6 y nghia théng ké.
3.1.3. Pic diém néng dd PTH, 25 OH D3 (vitamin D) ciia cac doi
twgng nghién cru
3.1.3.1. Néng dp PTH ciia doi twong nghién ciru

Nong d6 trung binh hormon PTH trong cac nhom chimng, BTM
chua loc mau va BTM loc mau chu ky lan luot 1a 37,74+114,893:
121,394119,035: 171,73+£205,29 pg/ml, néng d6 hormon PTH tang
dan theo d6 ning cua bénh than man, cé y nghia théng ké vai p<
0,05. Khong c6 khac biét co ¥ nghia théng ké vé ndng do PTH theo
giéi va theo nhom tudi trong cac nhom nghién ciru. S6 lugng bénh
nhan c¢6 ndng d6 PTH > 150 pg/ml ¢ 2 nhom BTM chua loc mau va
dang loc mau chu ky 1a tuong duong nhau.
3.1.3.2. Néng dp 25 OH D3 (Vitamin D) ciia doi twong nghién ciru

Néng dd trung binh vitamin D & nhém bénh nhén loc mau chu
ky la 21,61+5,873 ng/ml, thép hon nhém bénh nhan BTM chua loc
méu la 22,53+11,222 ng/ml nhung khac biét khong c6 ¥ nghia théng
ké voi p > 0,05. Tuy nhién, ndng do vitamin D trung binh & 2 nhém
bénh than man déu thap hon nhém ching c6 ¥ nghia thdng ké.
3.2. KET QUA VE NONG PQ FGF-23
3.2.1. Nong dp FGF-23 ciia dbi twong nghién ciru

Bang 3.16. Nong do FGF-23 cuia cac dbi tuong nghién ciru

Nhém nghién ciu Nhém chirng® | Chuwra lgec mau? LMCK3
(n=64) (n=188) (n=61)
= Trung vi 29,19 263,36 708,55
= nho nhat 14,1 62,8 85,6
:\.‘“’7 I6n nhét 58,1 1063,9 1403,7
(L'B Trung binh + PLC | 32,53 +9,803 |333,01:243,023 | 717,66 + 357,360
L p p1&2; pl&B; p2&3<0,05

Nhan xét: Cé su khac biét co ¥ nghia théng ké ndng d6 FGF-
23 ¢ 3 nhoém nghién ctu. Trong d6 FGF-23 trong nhom LMCK cao
hon nhém chua loc mau va nhém chirng ¢6 y nghia thong ké.




Bang 3.17. Nong do FGF-23 theo giai doan bénh than man

11

. Bénh than man chwa lgc mau n= 88 LMCK
Giai doan —61
3 (n=20) 4 (n=26) 5 (n=42) n=

£ Trungvi 94,53 207,75 390,71 708,55
2 Nho nhét 62,8 1326 2218 85,6
% Lon nhét 1281 947,7 1063,9 14037
1 | Trung binh+ DLC | 95,2420,679 |309,72::224,16|460,65+223 33| 717,66+ 357,36
O
I p <0,05

Nhan xét: Nong d6 FGF-23 ty I& thuan véi mic d¢ nang cua
bénh than man, ¢ bénh than man giai doan 5 cao hon giai doan 4 va
giai doan 3 c¢6 ¥ nghia thong ké.
Bang 3.18. Nong do FGF-23 theo nhom tudi ciia cac ddi tugng nghién ciu

6m nghién cvu| Nhém chieng' | Chua loc mau? LMCK:?
Chi s6 (n=64) (n=88) (n=61)
<40 tudi 35,37£10,675 | 362,314+242,630| 779,66+374,724
n 23 17 17
FGF-23 | 41-60 tuoi 28,80+7,042 | 317,16+£235,525| 752,39+357,653
(pg/ml) n 19 27 27
>60 tudi 32,77+10,241 | 331,41£252,087| 600,50+=331,529
n 22 44 17
p >0,05 >0,05 >0,05

Nhan xét: Khong co su khac biét c6 ¥ nghia thong ké ndng do
FGF-23 gitra 3 nhom tudi ¢ trong ba nhém nghién cuu.
Bang 3.19. Nong d6 FGF-23 theo gigi cua cac doi twgng nghién ctu

FGF - 23 (pg/ml)
Nhém Nhém chirng? Chua loc mau?® LMCK®
nghién (n=64) (n=88) (n=61)
ciru Nir? Nam®P Nir® Nam¢ Nit® Namf
Trungvi | 29,67 | 28,86 | 250,64 | 280,13 | 739,96 | 704,78
Nho nhat | 14,1 15 62,8 645 | 2163 | 856
Lonnhat | 58,1 48 10639 | 9672 | 14037 | 1342
3378 | 3167 | 31452 | 35326 | 77431 | 672,68
TBEDLC | 1108 | 18837 | 422545 | 26217 | +338.86 | +370.15
0 >0,05 0,05 >0,05

Nhan xét: Khong co su khac biét ¢6 ¥ nghia thong ké nong do
FGF - 23 giira 2 gidi tinh nit va gidi tinh nam ¢ 3 nhom nghién ctu.
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Bang 3.20. Nong d6 FGF-23 trong nhom bénh than man theo nong

d6 canxi toan phan

Canxi toan phin Giam® Binh thuwong® Ting®
(< 2,15 mmol/N)| (2,15-2,5 mmol/l) | (> 2,5 mmol/l)
™ Trung vi 239,75 430 909
N= nho nhat 64,5 62,8 408,9
0 z\i I6n nhat 1063,9 1342 1403,7
(LE & | Trung binh+ PLC | 315,84+252.21 | 506,71+£330,39 | 906,26+305,1
p p1&2&3<0105; p1&2<0,05; p2&3<0’05; p1&3<0105

Nhan xét: - Nong do FGF-23 tang khi nong d6 canxi toan phan ting

- Nong d6 FGF-23 & nhom canxi toan phan ting cao hon nhom

canxi toan phan binh thudng va giam c¢6 ¥ nghia thong ké.

Bang 3.21. Nong d6 FGF-23 trong nhom bénh than man theo nong
d6 phospho mau theo KDOQI 2003

Phospho méu Binh thwong Tang
(<1,78 mmol/l) (> 1,78 mmol/l)
- Trung vi 295,05 566,483
N= nho nhat 62,8 64,5
u € l6n nhat 12753 1403,7
O & | Trung binh+ DLC 386,081+307,23 580,531+361,29
0,001

p
Nhén xét: Nong do FGF-23 trong nhdm phospho tdng cao hon

trong nhom phospho binh thudng c6 ¥ nghia thong ké. )
Bang 3.22. Nong do FGF-23 trong nhom bénh than man theo tich s6 Ca X P mau

. Binh thuwon Tin
Canxi x phospho (<44 mmolzﬁz) (4,4 mmol/1?)
- Trung binh+ DLC 338,61+267,21 611,25+362,19
N Trung vi 254,10 582
u € Nho nhat 62,8 64,5
QL Lén nhat 1275,3 1403,7
p<0,05

p
Nhéan xét: Nong d6 FGF-23 trong nhém tich s6 Canxi X phospho

tang cao hon so v6i nhom tich s6 Canxi x phospho binh thuong, p<0,05.
Bang 3.23. Nong d6 FGF-23 theo nong do PTH cuia cac d6i tuong nghién ciru

Nhém chirng® | Chwa lgc mau? LMCK?
FGF-23 (pg/ml) (n =64) (n=288) (n=61)
— TB=DLC| 32,53+9,803 325,84+262,38 | 639,09+£318,71
=| <150 182 1&3 11283
£ (n=166) p P2, pt*, p**3<0,05
2 n (%) 64(100) 64(72,73) 38(62,30)
T TB+DBLC 352,14£185,21 | 847,46+386,23
>150 283
e (n=47) p p-#4<0,05
n (%) [ 24@2720) | 23(37,70)
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Nhan xét: ang do FGF-23 trong nhom LMCK cao hon nhém chua
loc mu c6 y nghia thng ké ¢ phan 16p ndng d6 PTH <150 va =150 pg/ml.
Bang 3.24. Nong do FGF-23 theo nong d6 250H Dj (vitamin D) trong

nhém bénh than man

Vitamin D Giam (< 30 ng/ml) | Binh thuwong (=30 ng/ml)
o Trung binh+ PLC| 512,513+364,219 387,212+253,854
N E Trung vi 426,636 380,992
LS nho nhat 62,8 70,7
8 £ I16n nhat 1403,7 894,8
p p'&2>0,05

Nhan xét: Nong do FGF-23 trong nhom nong d¢ vitamin D
dudi 30 ng/ml cao hon nhom trén 30 ng/ml, khac bi¢t khong c6 y
nghia thong ké, p>0,05.

3.3. TUONG QUAN GIUA NONG PQ FGF-23 VOI CAC YEU
TO O BENH NHAN BENH THAN MAN

3.3.1. Tlro’ng quan gura nong do FGF-23 Véi cdc yéu to trong
nhom BTM chua lgc mau

33.L1L T lwong quan giiia nong dp FGF-23, PTH va 25(0OH),D; (vitamin D)
Vi cdc yeu to

- Chua tim thay m01 tuong quan ¢6 y nghia théng ké giita
nong do FGF-23 véi cac yéu t6 1am sang trong nhom bénh than man
diéu tri bao ton.

- Ndng d6 FGF-23 twong quan thuén c6 y nghla thong ké voi
nong do ure, creatinin va trong quan nghich véi mac loc ciu than
trong nhom be;nh than man chua loc méu. )
3.3.1.2. Phén tich hoi quy tuyén tinh don bién gida FGF-23 va cdc
yéu 1o lién quan trong nhom BTM chwa loc mau

iflog 10 FGF-23

y=2768-002x  R2=0535

o 5 e = n'.
e l' -
g2 x\" ' ‘;
P N “e%
2 200 ?‘\ -. é\.\-\!

Creatinin

Biéu d6 3.6. Lién quan tuyén tinh gura
gitra Iogarlt 10 ndng d6 FGF-23 va 1/ logarit 10 ndng d6 FGF-23 va nong
MLCT ¢ nhém BTM chua loc mau  d creatinin & nhom BTM chura loc méu
3.3.1.3. Phan tich hoi quy tuyén tinh da bién glua FGF-23 va cac
yéu té lién quan trong nhom BTM chwa lgc mau
Phuong trinh hdi quy tuyén tinh da bién:
Logl0(FGF-23) CLM = 2,374 - 0,008 (Ure) - 0,02(MLCT)

Biéu do 3 5 Llen quan tuyén tmh
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3.3.2. Twong quan giira nong d6 FGF-23 véi cac yéu to trong
nhém BTM lgc mau chu ky

3.3.2.1. Tuong quan giita nong djp FGF-23, PTH va 25 OH D (vitamin
D) vai cacyeu to

C6 moi turong quan nghich c6 y nghia thong ké giira nong do
FGF-23 va tudi trong nhém bénh than man loc méau chu ky véi hé
sb twong quan = -0,295 va p <0,05.

Co su tuong quan thuén c6 y nghia thong ké gitra nong do
FGF-23 véi nong d6 canxi toan phan, phospho va tich sb canxi-
phospho trong nhoém bénh than man LMCK.
3.3.2.2. Phén tich hoi quy tuyén tinh don bién giita FGF-23 va cdc
yéu té lién quan trong nhém BTM lpc mdu chu ky

FGF23 FGF23

Y= 321,414+ 77,481

¥=-1,242.10°+ 798,074x  Ri= 0,297
.

Biéu dé 3. 7. Lién quan tuyen Biéu do 3. 8. L1en quan tuyen
tinh gnra nong d6 FGF-23va  tinh glua nong do FGF-23 va
canxi toan phan trong nhom tich s6 canxi- phospho trong
BTM loc mau chu ky nhom BTM loc mau chu ky
3.3.2.3. Phdn tich héi quy tuyén tinh da bién giita FGF-23 va cdc
yéu té lién quan trong nhém BTM loc mdu chu ky
Phuong trinh hoi quy tuyén tinh da bién:
Nong do FGF-23 LMCK = -4241,48+ 14,127 (HATT) + 954,984 (CaTP).

Chuong 4
BAN LUAN

4.1. KET QUA VE POI TUQNG NGHIEN CUU
4.1.1. Pac dlem chung
41.1.1. TUOI

Tudi trung binh ctia nhém chimg 1a 50,33 + 16,58; nhom bénh
than man chua loc mau 1a 54,8 + 14,62 va nhém bénh than man LMCK
1a 49,23 + 14,31; su khac biét khong cOy nghla thong ké vé tudi giita 03
nhom nghién ctru (p>0, 05) Pa s6 bénh nhan c¢6 d6 tudi > 40 va tudi lon
nhat 80 tudi. Ket qua nay tuong tu nghlen clriu cua Nguyen Hoang
Thanh Van vé ndng do beta-crosslaps va hormon tuyén can giap ¢ bénh
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nhan b¢nh than man giai doan cudi, tu01 trung binh ctia nhém chimg la
47,03£19,55 tudi; nhom dleu tri bao ton 1a 54,74 + 18,60 tudi; nhom
LMCK 1a 48,94 + 14,45 tu01 khong c6 sy khac blet O y nghia thong ké
gifta 3 nhom nghién cttu Vé tudi. Theo Hoang Trong Ai Quéc nghién
ctru Ve asymmetric dlmethylarglnlne huyét tuong va lién quan voi mot
s6 yéu té nguy co tim mach ¢ bénh nhéan bénh than man, tuoi trung binh
trén bénh nhan bénh than man 1a 54,57 + 18,39 tudi.

Cac nghién ciru nudc ngoai nhu Shardlow va ¢Ong sy nam
2017 trén 1664 bénh nhan be¢nh than man giai doan 3 veé chi So FGF-
23, Vitamin D va PTH cho thay tui trung binh 73,0 + 8,9 tudi. Tac
gia Lukaszyk ndm 2015 qua nghién ctu FGF - 23 trén 84 bénh nhén
bénh than man tudi trung binh bénh nhan 14 69 +12 tudi, nhém chirng
1a 52 9 tudi. _Nghién ctru ciia Martin H. de Borst ndm 2017 trén 336
bénh nhéan tudi trung binh 73,0 + 4,9 tudi. Cac nghién ctru nay déu cé
do tudi trung binh cao hon nghlen cuu cua chung toi.
4.1.1.2. Gigi

Trong nhom chimg c6 ty 1€ nam/nix 1a 38/26 (59,4/40 6%) nhom
bénh than man chua loc méu 42/46 (47,7/52,3%), nhém loc méau chu ky
c6 ty 1é nam/nir 34/27 (55,7/44,3). Khong co6 su khac biét vé glorl gitra 2
nhém diéu tri va nhém chang véi p > 0,05. M6t sb nghién ctru khac ¢
bénh than man nhu nghién cu ciia Nguyén Hoang Thanh Van (2015)
co ty 1€ nit 1a 44,07%, nam la 55,93% & nhom chung; 6 nhom bénh ty 1€
nam la 55,93% va nir 45,45%. Nghi€n ctru cia Vi L€ Anh ndm 2011 ¢
51 bénh nhan bénh than man tai Ho Chi Minh, c6 32 nam, 19 nit .
HUynh Trinh Tri nghién ctu trong mau 122 benh nhan bénh than man
tai An Giang cho thay nir chiém 60 bénh (49. 2%) nam chlem 62 bénh
(50.8%). Nhu vy, cac nghién ciru trong nude ciing c6 két qua vé gidi
tuong ty nhu nghién ciu ctia chung toi.

Nghién cttu ciia Shahanas Chathoth vé su gia tang nong do FGF-
23 du bao ty 1€ tir vong & bénh nhan bénh than man tai A Rap nam 2015
coty Ié nam/nit 12 63/26. Nghién ciru I6n tai Anh trén 1664 bénh nhan
bénh than man Ve tac dong cua tinh trang vitamin D trén sy gia tang
twong d6i ciia nong dd FGF-23 va PTH ctia Taal c6 61% la nir, 39% la
nam. Nghién ctru cua Chudek tai Ba Lan trén 3780 bénh nhin be;nh than
man thi c6 1982 nam va 1798 nit. Nhu vay nghién citu ctia ching t6i ¢6
su khac biét véi cac nghién ciru khac tai nudc ngoai.
4.1.2. Pic diém vé 1am sang va cin 1am sang ciia doi twong nghién ciu
4.1.2.1. BMI

Nhom chimg ¢6 chi s6 BMI trung binh 1a 20,33 + 1,963 kg/m?
nhom bénh than man chua loc c6 chi s6 BMI trung binh 1a 20,51 £
2,772 kg/m2 nhém bénh than man didu tri loc mau chu ky ¢6 chi s6
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BMI la 20,59 + 1,953 kg/m2 Khéng cé sy khac biét co y nghia thong
ké vé BMI giira ba nhom nghién ciru véi p > 0,05.

Theo Hoang Trong Ai Qudc tai Hué nam 2015 trén 176 bénh
nhén bénh than man cho két qua BMI 1a 20,18 + 2,78 kg/m? Nghién ciru
ctia Nguyén Hoang Thanh Van nam 2015 tai Hué cho thiy khong co su
khac biét c6 y nghia thong ké vé BMI giita cac nhoém nghlen cau
(p>0,05). Cac nghién ctru trong nude ¢6 chung ciing két qua véi nghién
cu cua chung t61. Nghién ctru ciia Ahmed Fayeda nam 2018 trén 100
bénh nhan vé FGF-23 1a yeu t6 du béo manh cua d¢ khang insulin trong
s cac bénh nhan bénh than man cho thiy BMI 1a 23,2+2,7 kg/m?, khong
¢6 su khac biét gitra nhém bénh than man va nhorn ching. Nghién cau
cia Yamada nam 2016 trén 142 bénh nhéan vé chi sb phospho niéu/
FGF-23 huyét thanh la chi diém xo vira dong mach trén bénh than man
tir giai doan 1 dén glal doan 3 tai Nhat Ban c6 BMI la 25,0 + 4,4 kg/m?
Nhu vy cac nghién ctru nude ngoai c6 chi s6 BMI cao hon nghlen cau
Cua chiing toi.
4.1.2.2. Canxi ion - Canxi toan phan- phospho mdu

Nong d6 canxi ion trung binh & nhém ching 1a 1,22+0,063
mmol/l, nhom bénh than man chua loc mau 1a 1,080 + 0,234 mmol/l
o nhom loc mau chu ky 1a 1,180+0,140 mmol/l Canxi ion & nhom
loc mau chu ky cao hon nhém benh than man chua loc mau co y
nghia thong ké véi p < 0,05. Canxi toan phan & nhom bénh than man
diéu tri loc mau chu ky 1a 2,450 + 0,244 mmol/I cao hon nhém chua
loc mau 1a 2,010 + 0,364 mmol/l véi p < 0,05. Nong do phospho
trung binh & nhém chu’ng la 1,28+0,226 mmol/l, & nhém bénh nhén
bénh than man chua loc mau a1 ,89+0,699 mmol/l & nhom dleu tri
Ioc mau chu ky 122,030 + 0,543 mmol/l So v6i nhom chirng nong do
phospho mau ¢ 2 nhom benh than man cao hon c6 y thong ke, nhung
gitta 2 nhém bénh than man LMCK va chua loc méau khéc blet nay
khong c6 y nghia thong ké véi p > 0,05. Nhém loc méau chu ky c6
tich canxi x phospho trung binh 5,11£1,999 mmol?/I? cao hon nhom
chua loc mau c6 tich s6 Ca x P trung binh 12 3 ,72:1,313 mmol?/I? rat
c¢6 ¥ nghia thong ké.

Theo nghlen ciu cua Nguyen Vinh Hung nam 2009 c6 nong
d6 trung binh cua canxi toan phan 1a: 1,84+0,42 mmol/l, nong do
trung binh cua canxi ion hoa la: 0,84+ 0 16 mmol/l déu thap hon
nhom chirng c¢6 ¥ nghia thong ké. Nong do trung binh cua phospho
huyét tuong 1a: 2,92+0,84 mmol/l cao hon nhém ching c6 ¥ nghia
thong ké. Theo Nguyen Thi Hoa nim 2014 ¢ nhém bénh nhan BTM
loc mau chu ky, nong d6 phospho huyet tuong 1a 2,09+0,46 mmol/L
cao hon nhom chimg co ¥ nghia thdng ké, nong do canxi toan phan
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huyet tuong 1a 2,11+0,20 mmol/L thap hon nhom ching c6 y nghia
thong ke, tich s6 canxi - phospho huyét tuong 1a 4,40:1,05 mmol?/I.

Nghién cttu ciia Ana Pires ndm 2017 trén 2507 bénh nhan b¢nh
than man, nong d¢ canxi mau trung binh 1a 9,1 + 0,6 mg/dl (2,27 £0,15
mmol/l), nong d6 phospho mau la 3,5 + 0,7 (1 17 £0,23 mmol/l).
4.1.2.3. Ure - Creatinin- Miic lgc cau than

Nong do ure mau trung binh ¢ nhém BTM chua loc mau 1a 22,05 +
10,948 mmol/l, & nhém loc mau chu ky 1a 21,15 + 4,429 mmol/l, su khac
biét nay khong c6 y nghia thong ké vai p >0, 05 Vé ndng do creatinin mau
trung binh ¢ nhom diéu tri loc mau chu ky 12 557,39 + 270.150 micromol/l
cao hon so voi nhom BTM chua loc mau c6 nong do creatinin trung binh
12 448,48 = 289,124 micromol/l c6 y nghia thong keé.

Theo nghlen cau cia Nguyén Thi Hoa ndm 2014, nong do ure,
creatinin trung binh lan luot 1a 20,4 £ 54 mmol/L va 712,4 + 204,7
umol/L. Ket gua nghién cuu cua Nguyen Th1 Kim Thiy ndm 2011 cho
thdy chi s6 ure dat trung binh 68,3 mg/dl véi d6 léch chuén 28,8 mg/dl
(nho nhat: 10,0, cao nhat: 107, 0 mg/dI), nong do creatinin trong mau
trung binh 1a 7,3 + 4,9 mg/dl (nho nhat: 1,1 mg/dl, cao nhat: 22,0 mg/dl).
41.2.4. Nong do hormon PTH

Nong do trung binh hormon PTH trong cac nhom chuang, BTM
chua loc mau va BTM loc mau chu ky Ian luot 14 37,744+114,893:
121,39+£119,035: 171,73+205,29 pg/ml nong do hormon PTH tang
dan theo d6 ning cua benh than man, ¢ y nghla thong ké voi p< 0,05.
Khong c6 khac biét co y nghla thong ké vé ndng do PTH theo gidi va
theo nhom tudi trong cac nhom nghién cau. Theo Nguyen Hoang
Thanh Van nam 2015, ndng d6 hormon PTH trén 3 nhém lan luot 1a
23,09+9,58: 228,05 + 172 55: 324,64 + 287,23 pg/ml C6 su khac biét
nong do PTH theo gioi t1nh trong d6 & nit c6 nong do PTH cao hon
nam gidi, diéu nay khac véi nghién ctu cua chiing t6i. Theo Nguyén
Thi Kim Thily ndm 2011 trén 40 bénh nhan BTM loc mau chu ky tai
Bénh vién Trung uong quan doi 108 co ndng d6 hormon PTH trung
binh la 100,10 + 100,08 pg/ml. Theo Hamdy Sliem ndm 2011 trén 46
bénh nhan benh than man dang loc méau chu ky c6 ndng d6 PTH trung
binh 1a 296,3 + 56,1 pg/ml. Theo nghién ctru cua De Boer nam 2002
trén 218 benh nhén véi mac loc cau than trung binh 34 ml/ph/1,73m?
c¢6 ndng do hormon PTH trung binh 14 146 + 139 pg/ml

Nhu vay so vdi cac nghlen ctru khac nhau cia céac tac gia trong
va, ngoal nudc nong do PTH c6 khac voi nghlen cuu cua chung toi
dleu nay co thé ly giai do dbi tuong nghién ctru khac nhau, s6 hmng
mau nghlen cty, chung toc, thoi gian mac bénh, thoi gian loc mau
chu ky, va diéu kién diéu tri noi khoa bao tén khac nhau.



18

4.1.2.5. Nong d¢ Vitamin D (25 OH Ds)

Nong do trung binh vitamin D ¢ nhém bénh nhan loc mau chu ky
14 21,61+5,873 ng/ml, thap hon nhém bénh nhan BTM chua loc mau 1a
22,53+11 222 ng/rnl nhung khac biét khéng c6 y nghia thong ké véi p > 0, 05.
Tuy nhién, nong d6 vitamin D trung binh ¢ 2 nhom bénh than man déu
thap hon nhém chiing c6 y nghia thong ké. Nghién ctu cua Wei Chen
va cong su nam 2016 trén 20 bénh nhan benh than man véi do loc cau
than trung binh 32,9 + 8,9 ml/ph/l 73 m? c6 nong do Vitamin D trung
binh la 36 £13 ngml diéu nay khac véi két qua clia ching t6i do nhom
nghién cuu cua chung to1 da s6 1a bénh nhan BTM loc méu chu ky va
BTM chua loc mau chii yéu ¢ giai doan 4-5 véi muc loc cau than
< 30ml/ph/ 1,73 mZ. Trong nghién ctru cia Muras trén 26 bénh nhéan suy
than man, ndng do vitamin D 13 4.89 + 3.28 pg/ml Trong nghién ctru
ctia Ahmed Fayed trén 100 bénh nhdn BTM giai doan 3-5, nong do
vitamin D trung binh 1a 16,8 £ 6,5 ng/ml thap hon rét ¢6 ¥ nghia thong
ké vai p< 0,001 khi so véi nhém chu’ng c6 nong do vitamin D trung binh
1236,6 + 3,4 ng/ml. Ket qua nay tuong tu Vi nghién ctru cua chiing toi.
4.2. PAC PIEM NONG PO FGF-23

Trong nghién ciru, Ndng d6 FGF-23 trung binh va trung vi & nhom
Cht’rng la 32,53 + 9,803 va 29,19(14,1-58,1) pg/ml, 6 nhém BTM chura loc
mau 1a 333,01 + 243,02 va 263,36(62,8-1063,9) pg/ml, & nhém bénh than
man loc méu chu ky la 717,66 +357,36 va 708,55(85,6-1403,7) pg/ml. Sy
khac biét nay co ¥ nghia théng ké giita 3 nhoém véi p < 0,05.

Hién qua tham khao, ¢ Viét Nam chwa cé nghién ctru nao vé
FGF- 23 trén bénh nhan bénh than man. .

Trong mot vai nghién ctru nu6c ngoai chi ra nong do FGF-23 tang
& bénh nhan bénh than man S0 véi nhom chimg 1a ngudi khoe manh. Tuy
nhién muc do taing FGF-23 rat khac nhau gifta cac nghién ctu, phu thudc
vao nhiéu yéu td nhu muc loc cau than, phospho vitamin D.

Theo nghlen cuu cua Lukaszyk nam 2015 trén 84 bénh nhan
bénh than man giai doan (2-3 cho thay nong d6 FGF-23 co trung vi la
46 (32- 60) pg/ml cao hon nhom chimg c6 trung vi 1a 13,5 (11- 17)
pg/ml c6 ¥ nghia thong ké voi p< 0,001. Trong nghien ciru vé muc do
de khang insulin & bénh nhan bénh than man giai doan 3-5 cia Fayed
nam 2018 trén 100 bénh nhan, cho thay nong do trung binh cua FGF-
23 1a 234,1 + 23 pg/ml, trung vi la 235pg/ml cao hon nhom ching c6
y nghia thong ké, p< 0,01 ket qua nay tuong ty nhom bénh than man
chua loc mau cta chung toi (bénh than man giai doan 3-5) co trung vi
1a 263,36 pg/ml Theo nghién ctia cia Li J.-X nam 2018 trén 128 bgnh
nhan BTM giai doan 1 dén 5 ¢o nong do6 FGF-23 trung binh 1a 337,4 +
67,3 pg/ml trong d6 nhém BTM giai doan 4 c6 nong do FGF-23 trung



19

binh 1a 203,4 + 21,3 pg/ml va giai doan 5 la 317,5 £ 21,7 pg/ml. Theo
nghlen ciu cua Westerberg nam 2007 trén 72 bénh nhan bénh than
Mman giai doan 1-5 c6 nong do FGF-23 trung binh la 235 + 367 pg/ml
trong d6, nhom bénh than man giai doan 3 thi nong d6 FGF-23 trung
binh 1a 56 + 31 pg/rnl bénh than man giai doan 4 1a 266 + 315 pg/ml
va bénh than man giai doan 5 1a 702 + 489 pg/ml, theo két qua tir bang
3.21 trong nghlen clru ctia ching t6i c6 két quan kha twong dong.

Tu két qua cua nghlen cuu, theo bang 3.23, 3.24, 3.25 va 3.26
nong d¢ FGF-23 tang rat cao, c6 y nghia thong ké & nhorn bénh nhan
co tang ndng do phospho tich s6 Ca x P, PTH va Vitamin D giam,
déu nay ciing ‘tuong tu cac nghién cttu cua Westerberg va cua Li J.-X.

Theo két qua bang 3.23 ta thay ndng d6 FGF-23 trung binh ting cao
coy nglna hon ¢ nhém LMCK so v6i nhém chua loc mau 6 phan lop PTH
trén va dudi 150 pg/ml, déu nay chung t6 uu diém ciia FGF-23 so v6i PTH,
nhu két qua bang 3.12 cho thay khong co sur khac biét co ¥ nghia thong ké
khi so sanh nong d6 PTH trung binh giita 2 nhém BTM chua loc mau va
LMCK trong phén 16p ndng do PTH tir <150 va trén 150 pg/ml.

Nong do FGF-23 tang cao tuong g vai ndng dg canxi toan
phan, phospho va canxi ion, vitamin D giam, muc loc cau than wéc
tinh thip. Trong cac nghién ctru da cong bd trén thé gidi hién nay,
chung t0i nhan thiy nong d6 FGF-23 trong huyet thanh lién quan dén
cac thong s6 sinh hoa khac nhau & cac giai doan bénh than man véi
cac muc do khac nhau ctua chirc nang than. Tuong dong Vi cac bao
cao truoc day, nghlen clru cta chiing t6i ciing cho thiy rang FGF-23
duoc ting 1én ¢ cic giai doan sau cta bénh than man va FGF-23 gia
tang dang ké & bénh nhén bénh than man giai doan 4 trg 1én.

4.3. MOI LIEN QUAN GIUA NONG PQ FGF-23 VA PAC
PIEM POI TUQNG NGHIEN CUU
4.3.1. Lién quan - twong quan FGF-23 vdi cdc yéu té diic diém chung

- Tuoi

Nong d6 FGF-23 trong nhom bénh than man chua loc mau
khongcotuongquancoylngnathongkevolyeutotUOlnhungUong
nhom bégnh than man loc méau chu ky c6 moi tuong quan nghich co
y nghia thong ké v6i hé sé twong quan r= - 0,295 va p > 0,05.

Theo ket qua nghién cru ciia Yaghoubi nam 2016 trén 80 bénh
nhéan bénh than man chua loc méau cho thay nong d6 FGF-23 khong
c6 mbi tuong quan, c6 y nghia thong ké voi tudi. Trong nghién ctru
cua Weber cong bo nam 2003 két qua & nhom bénh than man glal
doan Cuol cho thay FGF-23 cling khong c6 mdi twong quan cb y
nghia thdng ké vai yéu té tudi. Trong cong b cua Li.J.-X ndm 2018
trén 128 bénh nhan bénh than man tir giai doan 1 dén giai doan 5 cho
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théy né)ng d6 FGF-23 khong c6 mdi twong quan ¢ ¥ nghia thong ké
V6i tudi. Theo tac gia Guillaume Jean (2009) nghlen ctrtu 219 bénh
nhan BTM loc mau chu ky tai Phap cho thay nong do FGF 23 lién
quan tuyén tinh véi tudi bénh nhan, véi hé sO twong quan r’= -0,02,
p=0,04. Theo Rodelo-Haad ndm 2018 trén dbi twong bénh nhan loc
mau chu ky, cho thay rang FGF-23 c6 twong quan nghich ¢6 ¥ nghia
thdng ké vai tudi véi hé s6 twong quan r = -0,25, p < 0,01.

Nhu vay, nghién ctu ctia chung t6i c6 két qua glong Voi cac nghién
ciu ciia Rodelo tai Italia, Guillaume Jean tai Phép vé méi tuong quan
nghich cung nhu hé s tuong quan c6 su tuong dong. Tuy nhién ¢6 su
khac biét cac nghién cuu cua Yaghoubl Weber, Li.J.-X. Diéu nay cho
thay, méi lién quan giira FGF-23 va tudi van con dang tranh cii.

- |

Theo, két qua tir bang 3.26 va 3.30 trong nghién cu, chung toi
nhan thay rang BMI khong c6 tuong quan v6i nong do FGF-23 & ¢4 2
nhom diéu tri véi p >0,05.

Theo Yaghoubi va ‘ccf)ng su ndm 2016 trén 80 bénh nhén bénh
than man chua loc mau, nong d6 FGF-23 khong c6 moi twong quan véi
BMI (p=0,75). Ngh1en ctru ctia Montford trén 654 bénh nhén loc mau
chu ky, BMI khong c6 mdi lién quan tuyen tinh véi nong do FGF -23,
tuy nhién khi diéu chinh cac yéu t6 bao gom ting huyét ap, rbi loan hpld
mau, dai thao duorng, phospho mau, vitamin D, PTH thi cho thay nong
do6 FGF-23 cao c¢6 moi lién quan c6 y nghia thong ké voi BMI thip véi
r=-0,31, p= 0,008. Nghlen clru cua Jiayi Yan ndm 2017 trén 180 bénh
nhan bénh than man g1a1 doan 3-5 cho thdy LogFGF-23 c6 tuong quan
nghich v&i BMI véi hé so tuong quan r= -0,15, p= =0,045.

Nhu Vay, nghién ctru clia ching t6i khic v6i cac nghién ctru trén. Su
khac biét nay co6 the do thiét ké nghién ctru cung nhu ddi twong nghién ciru
ctia ching t0i bao gdm 2 nhom, xét chung va riéng timg nhom.

4.3.2. Lién quan FGF-23 vdi cdac yeu to sinh héa

- Canxi mau, phospho, tich so Cax P

Nong do FGF-23 trong nhém bénh than man chwa loc méu khong
c6 mdi lién quan, tuyén tinh v6i ndng do canxi ion, canxi toan phan
phospho va tich s6 Ca x P, tuy nhién trong nhém benh than man loc mau
chu ky thi nong do FGF- 23 co tuong quan thuan véi nong do canxi ion,
canxi toan phan, phospho va tich s6 Ca x P rit co y nghia thong ké
p < 0,001, trong d6 canxi toan phan va tich s6 Ca x P ¢ hé s tuong quan
manh nhat (r=0,545 va 0, 433). Theo tac gid Rodelo, Ln (FGF-23) c6 lién
guan tuyen tmh voi nong do phospho véi r= 0,61 va p<0,001 nhung
khong c6 méi lién quan tuyen tinh v&i canxi ion voi 1=0,03 va p=0,7.
Theo Tarek Zakaria El Baz, FGF-23 ¢6 lién quan va tuong quan thudn co
y nghia thdng ké véi phospho méau (r= 0,623, p<0,001), canxi (r=0,534,
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p<O 001) va tich so canxi X phospho (r=0,412, p=0,001). Theo Westerberg
nam 2007 cho thiy nong d6 FGF-23 c¢6 tuong quan thudn c6 y nghia
thong ké voéi phospho mau (r=0,69, p<0, 001) nhung khong c0 twong quan
voi nong do canxi mau. Trong nghlen cliu Jlayl Yan nam 2017 cho thay
logFGF-23 ¢6 tuong quan thuan voi canxi mau (r= 0,37), phospho mau
(r=0,57) va tich so canxi x phospho (r = 0,64) véi p <0,001.

Nhu Vay, két qua tir nghién ctu cua chung t6i kha twong dong
Vi cac tac gia khac trén thé gidi, tuy nhién ¢ trong nhém bénh than
man chua loc mau cua chung to1 két qua con khac biét, dicu nay co
thé do sé lu:ong mau nghién ciru con nho, khac biét trong sé luong
bénh nhan & cac giai doan bénh than man.

-PTH

Qua nghién ctru, FGF-23 khong c6 mdi lién quan tuyén tinh
v6i nong @6 PTH ¢ ¥ nghla théng ké ¢ ca 2 nhom bénh than man
chua loc mau va loc mau chu ky Nhung PTH c6 tuong quan thuan
VGi nong do phospho, tich s6 Canxi- phospho ure, creatinin va
tuong quan nghlch voi nong do canxi ion, canxi toan phan muc loc
cau than c6 y nghia théng ké & nhom benh than man chua loc mau.

Theo nghién cuu cua Jiayi Yan nam 2017 thi Log FGF-23 ¢o
tuong quan thuan véi logPTH vai r= 0,35, p< 0,001. Nghién ctru cua
Sliem Hamdy ndm 2011 trén 46 b¢nh nhén bénh than man loc mau chu
ky, nong dy FGF-23 c6 tuong quan thuan vai PTH (r— 0,6;p=0 001)
PTH c6 mbi tu:ong quan thuén c6 y nghla thong ké v&i phospho mau
(r=0,7; p=0,001) va trong quan nghlch Vai canxi mau (r=-0,6; p=0,001).

Nhung trong nghién ctru Yaghoubi ndm 2016 trén 80 bénh
nhéan bénh than man chua loc méu tai Tehran- Iran cho thiy nong do
FGF-23 khong co twong quan c6 ¥ nghia thong ké véi PTH (r = -0,12
voi p= 0,28). Theo nghién ctru cia Westerberg (2007) thi logFGF-23
c6 tuong quan thuan ¢6 y nghia thong ké véi PTH (r=0,56; p<0,001)
nhu’ng phan tich trong nhém BTM giai doan 4-5 thi mdi twong quan
nay khong co y nghia théng ké (r=0,17: p—O 35).

Nhu véy, phan tich tir két qUa cua cac nghién curu khac nhau trén
thé gigi cho thay két qua vé PTH con khé khac biét gitra cac nghién ciu.

- Vitamin D (25 OH Ds)

Nong do FGF-23 khong c6 lién quan ¢6 y nghla thong ké véi nong
do vitamin D. Trong nhém bénh than man chua loc mau nong d6 Vitamin
D twong quan thudn Voi nong do canxi toan phan va twong quan nghich
vai ndng do phospho, tich sé canxi- phospho co ¥ nghia thong ké.

Theo Yaghoubl 2017 trén 80 bénh nhan bénh than man chua
loc mau, FGF-23 cing khong co mdi lién quan va tuong quan cd y
nghia thong ké véi Vitamin D (r=-0,19;p=0,33). Tuong tu nhur Vay,
nghién cttu ciia Westerberg trén 72 bénh nhdn BTM chua loc mau
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cho thay FGF-23 khong c6 lién quan tuyén tinh voi nong do vitamin
D c6 y nghia thdng ké. Theo Montford ndm 2013 cho thay khong c6
mbi twong quan c6 ¥ nghia théng ké gitra nong d6 FGF-23 va
Vitamin D. Nhu vay két qua nghién cau cua chung t6i kha tuwong
ddng voi cac nghién ctru khac trén thé gidi.

4.3.3. Phin tich hdi quy tuyén tinh gura FGF-23 va cac yéu tb

Trong nhom BTM chua lo¢ mau: ure, creatinin, MLCT la 3 yéu
t anh huong lén LogFGF-23 nhleu nhét, co y nghia théng ké, trong d6
MLCT c6 anh huong nhleu nhét voi hé sO tuong quan R2 0,306.
Phuong trinh hdi quy da bién dy bao nong d6 FGF-23 la:

Logl0 FGF-23CLM = 2,374 - 0,008 (Ure) - 0,02(MLCT).

Véi hé sb tuong quan R? =0,597 md hinh hoi quy da bién nay
giai thich dugc 59,7% su thay ddi cua LogFGF-23 voi p<0,0001.

Trong nhém BTM loc mau chu ky canxi toan phan phospho,
canxi x phospho va tudi anh hudng 1én nong do FGF-23 ¢ y nghia thong
ké. Phuong trinh hoi quy tuyén tinh da bién du béo ndng d6 FGF-23 1a:

Nong do FGF-23 LMCK =-4241,48+ 14,127 (HATT) + 954,984 (CaTP).

Vi he s6 tuong quan R%= 0, 579 m6 hinh hdi quy da bién nay
giai thich dugc 57,9% suu thay d6i ndng d6 FGF-23.

Qua nghién clru cua tac gia Vervloet va cong sy nam 2012 trén
604 bénh nhan bénh thdn man tir trung binh dén ning cho thay muc loc
cau than, phospho mau, logarit nong do PTH (InPTH), mac bénh dai
thao duong, hut thudc 14, proteln niéu 1a cac yeu to anh hudng lén 1ogar1t
nong do FGF-23 (IOgFGF 23) c6 y nghia thong ké. Theo nghién clru ciia
Liesbeth Viaene ndm 2012 trén 35 bénh nhén bénh than man dang loc
mau chu ky, khi phan tich h01 quy tuyén tinh don bién voi InFGF-23 14
bién phu thudc thi cac yeu t6 phospho mau, canxi mau, vitamin D va
chirc ning than ton luu ¢6 anh huong nhleu nhét vé du bao thiy doi
INFGF-23 trong d6 phospho mau du bao 40% su thay doi InFGF-23. Khi
phan tich hoi quy tuyén tinh da bién véi cac blen doc 1ap la phospho
mau, canxi mau, vitamin D, chirc nang than ton luu, tudi, gioi thi md
hinh hdi quy da bién ny co he s6 tuong quan R%= 0,69, c6 nghia 14 giai
thich dugc 69% su thay doi ciia InFGF-23.

Theo két qua cta Yasuo Imanishi tai Osaka- Nhat Ban nam 2004
trén 158 bénh nhan nam glm bénh than man loc mau chu ky khi phén tich
hoi quy tuyen tinh da bién véi FGF-23 1a bién phu thudc con bién doc lap
la cac yeu t0 tu01 thoi gian loc mau, phospho mau, PTH, canxi, Kt/V cho
thay md hinh hdi quy tuyén tinh c6 hé so tuong quan R?= 0,532, c6 nghia
14 giai thich duoc 53,2% su thay ddi ciia nong ¢ FGF-23. Theo Maarten
W Taal cong bé ndm 2014 trén 1664 bénh nhan bénh than man véi mirc
loc cau than trung binh 1a 53 ml/ph/1,73m? sy bién d6i LogFGF-23 bi anh
huéng nhiéu nhét cia cac bién doc 1ap 1a LogPTH, LogVitD, Canxi,
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phospho, MLCT, va BMI véi hé so tuong quan R?=0,23. Tac gla
Shahanas Chathoth nam 2015 cho thdy muc loc cau than, creatinin va
phospho mau la cac yéu tb doc lap dy doan sy bién ddi nong d6 FGF-23
c6 y nghia thong ké trong mb hinh hdi quy tuyen tinh.

Nhu vay theo cac nghlen cuu khic nhau trén thé gii da cong bd,
mic di di tuong nghién ciru co khac nhau Ve mitrc do bénh than man, loc
mau chu ky hay chua loc mau, s0 lugng c& miu nhu’ng nhin chung deu co
két qua kha giong nhau vé FGF-23 do 1a cac yeu to khoang Xuong gdom
phospho méu, canxi mdu, tich s6 CaxPla nhu’ng yeu t0 c6 anh hudng 16n
nhat trén su bién dbi nong 46 FGF-23. Nhur Vay két qua cta chiing t6i kha
twong dong véi cac nghién ctru khac trén thé gi6i.

4.4. HAN CHE CUA DE TAI

De danh gia mot cach toan dién vé FGF-23 thi can nghlen cuu
trén tat ca khia canh, tuy nhién voi dleu kién nghién ctru con han ché,
chiing t6i nhan thiy con mot s6 han ché chua dugc nghién ctru do la:

- Nong do FGF-23 trén nhom bénh than man giai doan 1-2

- Anh hudng ctia FGF-23 trén su tién trién ctia bénh than man

- Anh hudng ciia FGF-23 1én hién tugng canxi hda ngoai xuong

- Gia tri tién luong cua FGF-23 trén ty I¢ tu vong & bénh nhan
bénh thédn man loc mau chu ky va chua loc mau.

KET LUAN

Qua nghlen cuau nong do FGF-23 huyét thanh va cac méi lién
quan véi mot so yeu t6 1am sang, réi loan khoang xuong 6 213 nguoi
bao gom 64 nguoi khoe manh lam nhém chimg va 149 benh nhéan
bénh than man (88 chua loc mau chu ky va 61 loc mau chu ky), diéu
tri noi tra tai khoa Noi Than Co xuong khop va Khoa Théan nhén tao
Bénh vién trung uong Hué tir thang 09 nam 2015 dén thang 12 nam
2016, chung t6i rut ra mot s6 két luan sau:

1. Nong d9 FGF-23 huyet thanh ¢ bénh nhan bénh than man
chua lgc mau chu ky va loc mau chu Ky

- Nong d6 FGF-23 huyet thanh trung binh & nhom bénh than
man giai doan 3-5 chua loc mau 1a 333,01 + 243,02 pg/ml, trung vi
263,36 (62,8- 1063,9) cao hon nhém chung coOy nghla thong ké

- Nong d6 FGF-23 huyét thanh trung binh ¢ nhom bénh than man loc
mau chu ky 1a 717,66 + 357.36 pg/ml, trung vi 708,55 (85,6- 1403,7) cao hon
nhom bénh than man chua loc méay va nhom chimg c6 y nghia thong ké.

- Nong d6 FGF-23 huyet thanh ting dan theo giai doan bénh
than man, su khéc biét c6 y nghia thong ké.

- Nong d6 FGF-23 huyet thanh khong c6 su khac biét co y
nghia thong ké gitra 2 gigi nam - nir trong nhom bénh than man
chua loc mau va loc mau chu ky.
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2. M01 lién quan va twong quan giira nong do FGF-23 huyét thanh véi
mot s6 yéu té 1am sang (tudi, BMI, huyet ap) va khoang xwong
(canX| phospho, vitamin D, PTH) va miic loc cau than

- Chua tim thdy méi tuong quan co0 y ngh1a thong ké gitra nong
d6 FGF-23 huyét thanh véi mot s6 yéu té 1am sang (tudi, BMI, huyét ap)
trong nhoém bénh than man chua loc méau. Cé moi twong quan nghich c6
y nghia thong ké gitra nong do FGF- 23 va tudi trong nhom bénh than
man loc mau chu ky véi hé s6 ‘tuong quan 1= -0,295 va p <0,05.

- Nong do FGF-23 huyet thanh tuong quan thuén c6 y nghia thng
ké véi nong d6 ure, creatinin va tuong quan nghich vai muc loc cau than
trong nhém b¢nh than man chua loc mau. Co sy tuong quan thuén co ¥
nghia thong ké glu’a nong do FGF-23 véi nong do canxi toan phan,
phospho va tich so canxi- phospho trong nhoém bénh than man LMCK.

- Nong d6 FGF-23 huyet thanh ¢6 gid tri du béo ting ndng do
phospho mau c6 ¥ nghla thong ké vai dién tich dudi duong cong 0,819, du
bao tang nong d6 canxi toan phan véi dién tich dudi duong cong 12 0,891.

- Nong dd ure, creatinin va muc loc cau than 1a 3 yéu t6 anh
huong nhiéu nhat trén nong do FGF-23 huyet thanh trong nhom
bénh than man chua loc mau, sy thay ddi nong do ure, creatinin va
muc loc cau than glal thich duoc lan lugt 30,6% va 29,5% va
11,2% su thay doi nong do FGF-23 véi mirc ¥ nghia p< 0,05.

- Phan tich hoi quy tuyén tinh da bién trén nhom benh than
man chua loc mau cho két qua:

Logl0 FGF-23 CLM = 2,374 - 0,008 (Ure) - 0,02(MLCT).

- Phén tich hoi quy. tuyén tinh da bién trén nhom bénh than
man loc mau chu ky cho két qua:

Nong d0 FGF-23 LMCK = -4241,48+ 14,127 (HATT) +
954,984 (CaTP)

KIEN NGHI

Qua nhiing két qua nghién ctru nay, chung toi dé xuat mot sb
kién nghi nhu sau:

1. Can nghién ctru sdu hon Ve chi s6 FGF-23 huyét thanh ¢
bénh nhan bénh than man véi ¢ mau lén hon .

2.Can md rong thém nghién cttu vé FGF-23 huyét thanh &
bénh nhan bénh than man trén nhiéu ddi tuong khac: bénh than man
giai doan sém tru6e giai doan 3, loc méu chu ky bang tham phan
phtic mac, trudc va sau ghép than tir d6 ¢6 mot két qua toan dién hon
Vé nong do FGF-23 huyét thanh ¢ cac nhdm bénh nhén nay.
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PREFACE

1. THE URGENCY OF THE THEME

Chronic kidney disease (CKD) is now a global health problem,
affecting 5-10% of the world's population, is the ultimate consequence of
many kidney diseases, progressing over many years. The glomerular
filtration rate is gradual and irreversible, negatively affecting the quality and
survival rate of patients and the medical budget of many countries.

Although there are many effective treatments for chronic
kidney disease, the incidence of complications of chronic kidney
disease is increasing, negatively affecting the survival time in this
patient population. In which, complications related to calcium-
phosphorus metabolism disorder is one of the common complications
causing serious consequences that have been studied and recorded for
a long time such as secondary hyperparathyroidism, cystic
osteomyelitis, disease aplastic bone, osteoporosis, ...

Disorders of bone mineral, calcium - phosphorus metabolism,
present at an early stage in the progression of chronic kidney disease,
begin with a decrease in the ability to excrete phosphorus and convert
vitamin D to the active form 1,25 -dihydroxy vitamin D, which in turn
leads to compensated secondary hyperparathyroidism. A number of
factors involved in this abnormal conditioning are increasingly being
clarified. Many recently published studies have confirmed that an
increase in concentrations of fibroblast growth factor 23 (FGF-23) found
in the early stages of chronic kidney disease impacts complications.
Hyperparathyroidism, hyperphosphorus, vitamin D deficiency, bone
disease and extracellular calcium deposition, these disorders are usually
apparent when the glomerular filtration rate is <60 ml/min. From the
understanding of this pathogenesis mechanism, many new drugs have
been developed and practice guidelines published in 2012 by the
International Dialysis and Renal Disease Outcome Assessment Council
(K / DOQI: Kidney / Dialysis Outcomes Quality Initiative).

Fibroblast growth factor 23 (FGF-23) is a member of a family
of fibroblast growth factors that were found by Armelin in tranquilizers
in 1973. Recent studies have contributed to the evidence that FGF-23 is
a regulator of calcium-phosphorus-mediated metabolism by vitamin D,
the first link to calcium-phosphorus disorders in patients with chronic
kidney disease. In 2003, Tobias Larsson and colleagues through research
concluded that FGF-23 concentrations in serum increased significantly
in patients with chronic kidney disease compared with healthy
volunteers. In 2005 Shohei Nakanishi et al. concluded that: Serum FGF-
23 is considered a valuable factor in predicting future development of
secondary hyperparathyroidism in dialysis patients. In 2010, Kosaku
Nitta et al. reported that in chronic renal disease, increased serum FGF-
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23 levels in parallel with impaired renal function prior to a significant
increase in  plasma phosphorus, were weak. A contributing
factor to vascular calcification, serum FGF-23 can predict death not only
in CKD patients on dialysis but also in patients with pre-
vascular chronic kidney disease. Similarly, Isakova and colleagues
publishing research in 2011 showed that FGF-23 levels increase in
advance of the increase of parathyroid hormone (PTH) and plasma
phosphorus.

Recently, the recommendation of KDIGO 2017 emphasized
that research is needed to increase understanding of the usefulness of
fibroblast growth factor 23 (FGF-23) as a marker, supplementary for
therapeutic indications such as hypophosphorus therapy to prevent
the progression of CKD or progression of left hypertension ....

In Vietnam, although there have been many studies on
calcium-phosphorus metabolism disorders in patients with chronic
kidney disease, they are only about calcium, phosphorus, PTH,
vitamin D, alkaline phosphatase, beta cross laps, density bone, ... and
so far, there are no published topics on serum FGF-23 levels in CKD
patients and demonstrates the association of FGF-23 with bone
mineral disorders. For this reason, we choose to carry out the thesis
topic "Study on serum FGF-23 and its relationship with some
bone mineral disorders in chronic kidney disease patients".

2. Research objectives

- Determination of serum FGF-23 concentration in CKD
patients at stage 3 to 5 and not yet on hemodialysis and maintained
dialysis.

- Investigation of the relationship between serum FGF-23
concentration with some clinical factors (age, BMI, blood pressure), bone
mineral (plasma calcium, plasma phosphorus, calcium-phosphorus product,
PTH and vitamin D) and glomerular filtration rate in study subjects.

3. SCIENTIFIC AND PRACTICAL SIGNIFICANCE
3.1. Scientific significance

Chronic kidney disease and bone mineral disorders are two
closely related conditions. FGF-23 is a biomarker reflecting early
bone mineral disorders in patients with chronic kidney disease. This
biomarker concentration changes at a very early stage, before there
appear disorders of bone mineral factors. Therefore, quantitative
serum FGF-23 provides early assessment of bone mineral
disturbances in patients with chronic kidney disease.

3.2. Practical significance

- The FGF-23 concentration in CKD patients increases
along with the stage of chronic kidney disease, and in maintained
dialysis patients, the FGF-23 concentration is statistically
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significantly higher than in the non-dialysis group. FGF-23 has
better predictive value of bone mineral disorder than PTH.

- FGF-23 is a marker for early detection of bone mineral
disorders in patients with chronic kidney disease and helps to orient
the prevention and early treatment of these disorders.

4. CONTRIBUTION OF THE THESIS

It is the first thesis on the biological markers of FGF-23 in CKD
patients with hemodialysis and maintained dialysis by artificial kidneys.

The statistically significant increase in the FGF-23
concentration in the CKD group and in the dialysis cycle group
significantly increased compared to the hemodialysis group, reflecting
an increase in bone mineral disorder .

- Serum FGF-23 concentration was positively correlated with
urea and creatinine concentration and inversely correlated with
glomerular filtration rate in the group of hemodialysis chronic kidney
disease. There was a statistically significant positive correlation
between the FGF-23 concentration with total calcium, phosphorus
and calcium phosphorus product in the dialysis cycle chronic kidney
disease group. There was a statistically significant inverse correlation
between FGF-23 concentrations and age in the group of maintained
dialysis kidney disease with a correlation coefficient r = -0,295.
STRUCTURE OF THE THESIS

The thesis has 119 pages with 4 chapters, 43 tables, 14 pictures,
05 diagrams, 118 references (in Vietnamese: 15, in English: 103).
Problem statement and research objectives: 04 pages. Overview: 36
pages. Subjects and research methods: 21 pages. Research results: 29
pages. Discussion: 26 pages. Conclusions: 2 pages and
recommendations: 1 page.

Chapter 1
LITERATURE REVIEW

1.1. OVERVIEW OF CHRONIC KIDNEY DISEASE
1.1.1. Definition and classification of chronic kidney disease
Chronic kidney disease is defined as an abnormal kidney
structure or function that occurs for more than 3 months, affecting the
health of patients, manifested by albuminuria, or imaging
abnormalities or impaired renal function as determined by glomerular
filtration rate <60 ml / min/ 1.73 m*
1.1.2. Causes of chronic kidney disease
Classification of the causes of chronic kidney disease is based on
the presence or absence of systemic diseases and the location of the
pathological lesion in the kidney, including: glomerulonephropathy, kidney
disease, vascular disease, genetic and cystic pathology.
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1.1.3. Complications and prognostic factors for the progression of
chronic kidney disease

- Anemia

- Lipid disorders

- Increased blood pressure

- Cardiovascular complications

- Nutrition issues

- Bone and bone mineral disorders
1.1.4. Treatments for Chronic Kidney Disease

Depending on the stage of CKD, there is an appropriate
treatment approach, including conservative medical treatment and
physical replacement therapy.

1.2. BONE MINERAL DISORDER, BONE NOURISHMENT IN
KIDNEY DISEASE
1.2.1. Conceptual bone mineral disorders chronic kidney disease

Bone mineral disorder - chronic kidney disease (BMD-CKD)
is a systemic disorder of bone and mineral salt metabolism caused by
CKD manifested by one or more of the following factors: (1)
metabolic abnormality of calcium, phosphorus, PTH, or vitamin D,
(2) abnormal bone turnover, mineralization, volume, growth in
length, or strength, (3) calcification of blood vessels and soft tissues
other than bone.

1.2.2. Renal bone dystrophy
1.2.2.1. Definition of renal osteodystrophy

The Global Outcome Improvement Council for Kidney
Disease has defined renal osteodystrophy:

- Osteodystrophy Renal is a form of bone lesions in patients
with chronic kidney disease.

- Measurement of bone composition of bone mineral system
disorders - chronic kidney disease can be quantified by histological
measurement from bone biopsy.
1.2.2.2. Pathogenesis
1.2.2.3. Classification of renal osteodystrophy

Osteodystrophy has 4 pathological phenotypes that can be
diagnosed in CKD: (1) cystic osteitis (high bone turnover with
secondary hyperparathyroidism), (2) osteomalacia (low bone turnover
with mineralization deficiency, associated with deficiency of vitamin D
synthesis), (3) bone immobilization (low bone turnover due to excessive
suppression of the parathyroid glands) and, (4) mixed bone dystrophy
(with factors of high bone turnover and low bone turnover).

1.3. FIBROBLAST GROWTH FACTOR FGF-23

FGF-23 is a protein consisting of 251 amino acids (molecular

weight 26 kDa) that is synthesized and secreted by bone cells and
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osteoblasts. FGF-23 is made up of a leading amino signaling peptide
(@amino acids1-24), a FGF-like chain (amino acids25-179), and a carboxyl
tip elongated chain (amino acids180-251). FGF-23 circulates in the blood
under three main forms, including: intact active form (iFGF-23), inactive
C terminal form (cFGF-23) and N terminal fragment (N-terminal
fragment).

FGF-23 directly increases the urinary excretion fraction of
phosphorus (FePi) by reducing the expression of type Il sodium-P
agonist (NaPi-11) and indirectly decreasing phosphorus absorption in the
gut by Inhibits the activity of 25-hydroxy vitaminD-1a-hydroxylase (1a-
hydroxylase). FGF-23 is found to reduce the expression of both NaPi-lla
and NaPi-llc on the apical surface of the proximal tubular epithelium of
the renal parenchyma. Additionally, FGF-23 appears to impair synthesis
and accelerate the degradation of 1,25 (OH)2 vitamin D.

1.3.2. Serum FGF-23 concentration

Nong 44

Loc man

~———

Glomerular flltratlon rate (mllmln/l 73m?)

Figure 1.6. Changes in concentrations of FGF-23, PTH, phosphorus
and 1,25 Dihydroxyvitamin D according to glomerular filtration rate
1.4. RELATIONSHIP OF FGF-23 WITH MINERAL DISEASE
AND OTHER EFFECTS IN CKD DISEASE

An increase in FGF-23 levels was independently associated with
a greater risk of death. In bone mineral metabolites such as PTH,
phosphorus, phosphorus excretion rate, vitamin D levels were
independently associated with mortality rate. FGF-23 is the strongest
prognostic factor for mortality in multivariate analysis. The increasing
concentrations of FGF-23 were independently associated with an increase
in the rate of death, the status of transplant rejection in kidney transplant
patients.



Figure 1.8. FGF-23 is an independent risk factor for death in patients
with CKD at stage 2-4 (Cumulative mortality in patients with
CKD increases significantly with increasing FGF-23)
Chapter 2
SUBJECTS AND METHODS OF RESEARCH

2.1. RESEARCH SUBJECTS

Our research was conducted from September 2015 to December
2016 at the department of nephrology and department of dialysis, Hue
Central Hospital. We surveyed 213 people, divided into 3 groups: group
of patients with chronic kidney patients who have not yet on dialysis
from stage 3 to stage 5 (88 patients), group of patients with stage 5
chronic kidney patients are on dialysis period (61 patients) and control
group (64 healthy people). In which, the control group was healthy
people who had periodic health check-ups at the Department of
Examination - Hue University of Medicine and Pharmacy Hospital.
2.1.1. Selection criteria for the disease

Sampling method is convenient sampling. The study was
performed on patients with stage 3 to stage 5 chronic kidney disease
who have not dialysis yet and patients with end-stage CKD
who are undergoing hemodialysis.

Criteria for selecting a control group

- Being healthy people who come for medical check-up at the
Department of Examination - Hue University of Medicine and
Pharmacy Hospital, agree to participate in the study.

- There is no history of kidney disease, musculoskeletal disease,
hepatobiliary disease, parathyroid disease and other endocrine-metabolic
diseases; no smoking, no alcohol abuse.

- Do not use any drug preparations affecting bone turnover:
calcium, phosphorus, vitamin D, osteoporosis drugs (bisphosphonate,
raloxifene...) for at least 1 month of testing.

2.1.2. Exclusion criteria
- Acute renal failure
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- The patients are in a critical, life-threatening condition.

- Patients do not have severe inflammation or infection.

- Patients with exacerbations of chronic kidney disease.

- Lupus kidney disease, chronic kidney disease caused by
genetic transformation.
2.2. RESEARCH METHODS
2.2.1. Research design

A cross—sectional, Descriptive research, with control.
2.2.2. Means of research

- Portable Blood biochemical tests: Cobas 6000, AU 640, testers
Electrolyte Analyzer Easylyte calcium, is used to test the biochemical
indicators. The Evolis Twin Plus immunochemical assay machine is used to
quantify serum FGF-23.

- High gauge, compass, blood pressure monitor: ALPK2
brand made in Japan.
2.2.6. The main research variables and techniques applied in the
research
2.2.6.1. Clinical variables

- Personal indicators: height, weight, BMI.

- Blood pressure
2.2.6.2. Subclinical variables

- Biochemical indicators of blood: urea, creatinine, total
calcium, calcium ion, phosphorus, calcium x phosphorus content. FGF-
23, PTH, Vitamin D (250H D 3 serum

- Set the time to take blood

Taking blood before 8:00 am, when the patients have not had
breakfast and after 8 o'clock of fasting, the group of patients with
hemodialysis will take blood before dialysis or after dialysis at least 24
hours.

- How to draw blood: Take about 3-5ml of blood

+ For serum tests such as urea, creatinine, vitamin D, PTH,
FGF-23: put blood in a test tube without anticoagulants.

+ For tests using plasma such as total calcium, phosphorus:
put blood in a test tube with anticoagulants.
2.2.6.3. Methods of testing biochemical indices

Quantification of biochemical indicators of blood: urea,
creatinine, total calcium, calcium ion, phosphorus by automatic
biochemistry machine at the Department of Biochemistry - Hue Central
Hospital.

+ Evaluation of glomerular filtration rate:

- Formula CKD-EPI 2009 (Chronic Kidney Disease Epidemiology
Collaboration).
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GFR eGFR (ml / min / 1.73m?) = 141 x min (sCr / k, 1) *x
max (SCF/ k, 1) -1,209 3 0.993 years old.

If female: x 1,018. If the investigatees are black: x 1,159.

In which: sCr: serum creatinine concentration (mg / dl); k:
female = 0.7; male = 0.9; a: female 0.329, male = 0.411; min: the
smallest number of sCr / k or 1; max: the maximum number of sCr /
k or 1. In this study, we use pre-installed online software to calculate
the glomerular GFR formula to calculate.

+ Test method for serum PTH

- Principle: The sample was measured based on the
electrochemical immunoluminescence principle according to
the Sandwich principle, the tools performed: Cobas 6000 machine.
The total measurement process included 18 minutes.

+ Method of quantifying vitamin D:

In this study, we guantified the primary vitamin D as 25-OH-Ds

- Implementation tools: Cobas 6000 machine

- Principle: Quantitative according to the immunization
method of competition, using electroluminescent immunization
technology (ECLIA). Total time to analyze a sample is 18 minutes.
2.2.6.4. Biochemical blood test to quantify concentration of FGF-
23

- Principle: Using enzyme-linked immunosorbent technique
(ELISA: Mene-Liked-ImmunoSorbent-Assay) according to sandwich
principle, on Evolis Twin Plus machine manufactured by Germany,
chemical of Aviscera Bioscience.

In our study, quantitative concentration of FGF-23 s
guantitative iFGF-23 (intact FGF-23).

2.3. DATA PROCESSING METHODS

Data in our study were analyzed on software: SPSS 16.0
(Statistical Package for Social Sciences), Microsoft Excel 2010.
2.4. ETHICS IN SCIENTIFIC RESEARCH

The research topic in the thesis is carried out after
being approved by the research ethics committee of University of
Medicine and Pharmacy and Hospital, Hue University.

Chapter 3
RESULTS

Through a study of 213 people including 64 healthy people
as a control group, 88 patients with CKD patients not yet on dialysis
and 61 patients with maintained dialysis kidney patients, we obtained



the following results:
3.1. GENERAL CHARACTERISTICS OF STUDY SUBJECTS
3.1.1. Age and gender characteristics

The mean age of the control group was 50.33 + 16.58; group
of not yet on hemodialysis CKD is 54.8 + 14.62 and the group of
chronic kidney disease is 49.23 + 14.31; The difference was not
statistically significant for age between the 03 research groups (p>
0.05). The majority of patients are aged > 40 and the oldest is 80 years
old.

The control group has the ratio of male / female of 38/26
(59.4 / 40.6%), the chronic kidney disease group with no dialysis
42/46 (47.7 | 52.3%), the dialysis group has the rate of male / female
ratio of 34/27 (55.7 / 44.3). There was no gender difference between
the treatment and control groups with p>0.05
3.1.2. Some clinical and subclinical features of study subjects
3.1.2.1. Clinical features

The control group had average BMI of 20.33 + 1.963 kg / m?, the
group of not yet on HD chronic kidney disease had mean BMI of 20.51 +
2.772 kg/m?; the group of chronic kidney disease on maintained dialysis
had a BMI of 20.59 + 1,953 kg / m 2. There was no statistically significant
difference in BMI between the three study groups with p> 0.05.

The rate of hypertension in the HD group was higher than
that of the hemodialysis group which was statistically significant (the
rate of patients with hypertension including patients being treated for
blood pressure drugs).
3.1.2.2. Some subclinical characteristics of research subjects

The mean blood urea concentration in the non-dialysis
patients was 22.05 + 10.948 mmol / |, and in the maintained dialysis
group was 21.15 + 4.429 mmol / |, this difference was not statistically
significant with p > 0.05. Regarding the average serum creatinine
concentration in the maintained dialysis treatment group was 557.39
+ 270,150 micromol / I, higher than the group of hemodialysis
patients with mean creatinine concentration of 448.48 + 289,124
micromol / I. This difference was statistically significant.

The mean phosphorus concentration in the control group was
1.28 £ 0.226 mmol / |, in the group of CKD patients not yet on dialysis
was 1.89 £ 0.699 mmol / I, in the dialysis treatment group was 2.030
0.543 mmol / I. Compared to the control group, the blood phosphorus
concentration in the 2 groups of chronic kidney disease was
statistically higher, but between the two groups of CKD and not on
dialysis, this difference was not statistically significant with p>
0.05. Group dialysis cycle calcium x phosphorus have average area of
5.11 + 1.999 mmol 2/ L 2higher than not yet on HD blood Ca x P
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volume of 3.72 + 1.313 average mmol 2/ L ?are intended statistical
meaning.
3.1.3. Characteristics of PTH,
D) concentration of study subjects
3.1.3.1. PTH concentration of study subjects

Average concentration of PTH hormone in the control, CKD
and CKD cycle groups were 37.74 + 114.893: 121.39 + 119.035: 171.73
+ 205.29 pg / ml, respectively. PTH increased gradually with the
severity of chronic kidney disease, with statistical significance with p
<0.05. There was no statistically significant difference in PTH
concentration by sex and by age group in the study groups. The number
of patients with PTH concentrations > 150 pg / ml in 2 groups of CKD
who have not undergone dialysis and are undergoing maintained dialysis
is similar.
3.1.3.2. 250H Ds (Vitamin D) concentration of study subjects

The average vitamin D concentration in the group of
maintained dialysis patients was 21.61 £ 5.873 ng / ml, 22.53 + 11.222
ng / ml lower than the CKD group not yet on dialysis, but the
difference was not statistically significant with p> 0.05. However, the
mean vitamin D levels in the 2 groups of chronic kidney disease were
statistically significantly lower than the control group.
3.2. FGF-23 RESULTS
3.2.1. FGF-23 concentration of study subjects

Table 3.16. FGF-23 concentrations of study subjects

25 OH  Ds(vitamin

Control group * | notyeton HD?2 HD 3
Researchers (n = 64) (n = 88) (n=61)
Median 29.19 263.36 708.55
gl ’—E‘ smallest 14.1 62.8 85.6
L(DL > biggest 58.1 1063.9 1403.7
L 2| Average = SD 32.53+9,803 [333.01+243.023| 717.66 + 357,360
p pl&z;p1&3;p2&3<o_05

Comment: There was a statistically significant difference in
FGF-23 concentration in 3 study groups. In which, FGF-23 in the HD
group is higher than the group not yet on dialysis and the control
group which has statistical significance.
Table 3.17. FGF-23 levels according to the stage of chronic kidney disease

not yet on hemodialysis CKD
_ HD
Stage n =388 n=6l
3(n=20) 4 (n=26) 5(n=42)
23|  Median 94.53 207.75 390.71 708.55
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smallest 62.8 132.6 221.8 85.6
biggest 128.1 947.7 1063.9 1403.7
Average + SD |95.24 +20,679(309.72 + 224.16|460.65 + 223.33|717.66 + 357.36
p <0.05

Comment: The concentration of FGF-23 proportional to the
severity of chronic kidney disease, chronic kidney disease at a higher
stage 5 stage 4 and stage 3 with statistical significance.
Table 3.18. FGF-23 concentrations according to age groups of study subjects

Researchers|Control group | notyet on HD ? HD3
Index (n=64) (n=88) (n=61)

= | <40 yearsold 35.37 £ 10,675 | 362.31 £ 242,630 | 779.66 + 374.724
E n 23 17 17
E 41-60 years old 28.80£7.042 | 317.16 +235.525 | 752.39 + 357,653
{ n 19 27 27
('-B > 60 years old 32.77 £10,241 | 331.41 + 252,087 | 600.50 + 331,529
L n 22 44 17

D >0.05 >0.05 >0.05

Comment: No statistically significant difference levels of
FGF-23 between three age groups in the three groups studied.
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Table 3.19. FGF-23 concentrations by sex of study subjects

FGF - 23 (pg / ml)

Control group * not yet on HD ? HD3
Researchers (n=64) (n=88) (n=61)
Female? | Male® | Female® | Male? | Female¢| Malef
Median 29.67 28.86 250.64 280.13 739.96 704.78
Smallest 14.1 15 62.8 64.5 216.3 85.6
Biggest 58.1 48 1063.9 967.2 1403.7 1342
Average + SD 33.78 31.67 314.52 353.26 774.31 672.68
+11,128 | +£8,837 | £225.45 | £262.17 | £338.86 | +370.15
P > 0.05 > 0.05 > 0.05

Comment: No difference was statistically significant between
levels of FGF - 23 between the two female and the 3 male teams.
Table 3.20. FGF-23 concentration in the group of chronic kidney
disease according to total calcium concentration

Total calcium Decrease M) Normal @ Increase @
(<2.15 mmol /1) | (2.15-2.5 mmol /1) [(> 2.5 mmol /)
Median 239.75 430 909
&F smallest 64.5 62.8 408.9
w = biggest 1063.9 1342 1403.7
Q & Average £ SD | 315.84 + 252.21 | 506.71 + 330.39 | 906.26 + 305.1
p p1&2&3<0.05; p *%2<0.05; p 2%3<0.05; p 1 42<0.05
Comment: - The concentration of FGF-23 increases when the
total calcium concentration increases.
- FGF-23 concentration in total calcium group increased higher
than normal total calcium group and decreased statistically.
Table 3.21. FGF-23 concentration in the group of chronic kidney
disease according to tumor phosphorus concentration according to
KDOQI 2003
Normal Increase
Phosphorus of blood (<1.78 mmol / 1) (> 1.78 mmol / 1)
Median 295.05 566,483
N smallest 62.8 64.5
T biggest 12753 1403.7
8 E Average = SD 386,081 + 307.23 580,531 + 361.29
p 0.001
Comment: FGF-23 concentration in  phosphorus group
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increased significantly higher than normal phosphorus group.
Table 3.22. Concentration of FGF-23 in the group of chronic kidney
disease by volume of blood Ca x P

Calcium x phosphorus Normal Increase
(<4.4 mmol 2/1?2) (>4.4 mmol 2/ 1?)
Average £ SD 338.61 + 267.21 611.25 + 362.19
ﬁl =) Median 254.10 582
TR Smallest 62.8 64.5
Qe Biggest 1275.3 1403.7
P p <0.05

Comment: The concentration of FGF-23
phosphorus group increased volume of higher than calcium x phosphorus

group numerical analysis normal, p <0.05.
Table 3.23. FGF-23 concentrations according to PTH
concentrations of study subjects

in calcium Xx

Control ) 3
FGF-23 (pg / ml) group? not %;et_ogBI;D (nH_DG 1)
(n=64) B B
Average = SD | 32.53 +9,803 | 325.84 +262.38 |639.09 + 318.71
= | <150 1&2  1&3 5 2&3
£ (n = 166) p p-*op - p ™°<0.05
) n (%) 64 (100) 64 (72.73) 38 (62.30)
= Average = SD 352.14 £185.21 | 847.46 + 386.23
T | >150 =
E (n=47) p p <0.05
n (%) | 24@2727) | 23(37.70)

Comment: The concentration of FGF-23 in the group higher
HD dialysis group had no statistical significance in classification
PTH levels <150 and >150 pg / ml.
Table 3:24. FGF-23 concentration according to 250H D3 (vitamin D) in

the grou

p of chronic kidney disease

Vitamin D Reduced (<30 ng / ml) | Normal (=30 ng / ml)
Average = SD 512,513 + 364,219 387,212 + 253,854
1N :E\ Median 426,636 380,992
T smallest 62.8 70.7
Q8 biggest 14037 894.8
p pl&2>0.05

Comment: The concentration of FGF-23 in the group under
30 vitamin D levels ng / mL higher than 30 ng / ml, the difference
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was not statistically significant, p> 0.05.

3.3. CORRELATION BETWEEN FGF-23 AND
FACTORS IN CKD PATIENTS
3.3.1. Correlation between the FGF-23 concentration with factors
in the group of CKD not yet on dialysis
3.3.1.1. Correlation between FGF-23, PTH and 25 OH D3 (vitamin
D) concentrations with other factors

- No statistically significant correlation between FGF-23
levels and clinical factors was found in the conservative treatment
group of chronic kidney disease.

- FGF-23 concentration correlated statistically positively with
urea and creatinine concentrations and inversely correlated with
glomerular filtration rate in the group of CKD not yet on dialysis.
3.3.1.2. Analysis of univariate linear regression between FGF-23
and related factors in the group of CKD not vet on dialysis
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Figure 3.5. Linear regression between Figure 3.6. Linear regression between 1/

logarithm of 10 concentrations of logarithm of 10 FGF-23 concentrations
FGF-23 and GFR in group of CKD  and creatinine concentrations in group of
not yet on dialysis CKD not yet on dialysis

3.3.1.3. Multivariate linear regression analysis between FGF-23
and related factors in the group of CKD not yet on dialysis
Multivariate linear regression equation:
Log10 (FGF-23) Not yet on hemodialysis group = 2.374 - 0.008

(Ure) - 0.02 (GFR)
3.3.2. Correlation of FGF-23 concentration with factors in CKD
maintained dialysis group
3.3.2.1. Correlation between FGF-23, PTH and 250H D 3 (vitamin
D) levels with factors

There was a statistically significant inverse correlation between
FGF-23 concentrationand age in the group of maintained
dialysis kidney disease with correlation coefficient r = -0,295 and p
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<0.05.

There was a statistically significant positive correlation
between the FGF-23 concentration with total calcium, phosphorus
and calcium phosphorus product in the HD group.
3.3.2.2. Analysis of univariate linear regression between FGF-23
and related factors in group CKD maintained dialysis
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Figure 3.7. The linear regression Figure 3.8. Line:é{; regression between
between the FGF-23 concentration and ~ FGF-23 concentration and calcium-
total calcium in the maintained phosphorus product in group CKD
dialysis group maintained dialysis

3.3.2.3. Multivariate linear regression analysis between FGF-23
and related factors in group CKD maintained dialysis
Multivariate linear regression equation:
FGF-23 Dialysis group = -4241.48+ 14,127 (HATT) + 954,984 (CaTP).

Chapter 4
DISCUSSION

4.1. RESEARCH RESULTS ON SUBJECTS
4.1.1. General features
4.1.1.1. Age

The average age of the control group was 50.33 %
16.58; group of not yet on hemodialysis CKD is 54.8 + 14.62 and the
group of chronic kidney disease is 49.23 + 14.31; The difference was
not statistically significant regarding age between the 03 research
groups (p> 0.05). The majority of patients are aged > 40 and the
oldest is 80 years old. This result is similar to that of Nguyen Hoang
Thanh Van on the concentration of beta-crosslaps and parathyroid
hormone in patients with end-stage chronic kidney disease, the mean
age of the control group is 47.03 + 19.55 years old; conservative
treatment group was 54.74 + 18.60 years old; The HD group is 48.94
+ 14.45 years old, there is no statistically significant difference
between 3 research groups on age. According to Hoang Trong Ai
Quoc research  on asymmetric dimethylarginine plasma and
associated with some cardiovascular risk factors in patients with
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chronic kidney disease, the average age of patients was 54.57 + 18.39
age.

Foreign studies such as Shardlow et al. in 2017 on 1664 stage 3
chronic kidney patients on FGF-23, Vitamin D and PTH showed
average age of 73.0 + 8.9 years of age. The research of Lukaszyk in
2015 via FGF showed 23 out of 84 patients with chronic kidney disease
patients with an average age of 69 + 12, 52 + 9 control group. The study
of Martin H. de Borst in 2017 included 336 patients with a mean age of
73.0 £ 4.9 years of age. These studies all have a higher average age than
our studies.
4.1.1.2. Gender

In the control group, the ratio of men / women is 38/26 (59.4 /
40.6%); in the group of not yet on hemodialysis CKD 42/46 (47.7 | 52.3%);
in the dialysis cycle group 34/27 (55.7 / 44.3). There was no gender
difference between the treatment and control groups with p> 0.05. Other
studies in chronic kidney disease such as the research by Nguyen Hoang
Thanh Van (2015) has the percentage of female 44.07%, male 55.93% in
the control group; in the sick group, the rate of male is 55.93% and female
is 45.45%. Vu Le Anh's study in 2011 on 51 chronic kidney patients in Ho
Chi Minh, has 32 men, 19 women. Huynh Trinh Tri research which had a
sample size of 122 chronic kidney patients in An Giang showed that women
accounted for 60 diseases (49.2%), men accounted for 62
children (50.8%). However, national studies have similar gender results as
our research.

In Chathoth Shahanas’s study of increasing concentrations of
FGF-23 predicted mortality in patients with chronic kidney disease in
2015, the proportion of male / female is 63/26. The large UK study of
1,664 CKD patients on the effect of vitamin D status on the relative
increase in Taal's FGF-23 and PTH levels was 61% female and 39%
male. In Chudek's study in Poland on 3,780 chronic kidney patients,
there were 1,982 men and 1,798 women. Thus, our research is different
from other research abroad.

4.1.2. Clinical and subclinical characteristics of research subjects
4.1.2.1. BMI

The control group had an average BMI 20.33 + 1,963 kg /
m 2, the group not yet on HD chronic kidney disease had a BMI of 20.51
+ average 2,772 kg / m? the group of chronic kidney disease on
maintained dialysis had a BMI of 20.59 + 1,953 kg / m # There was
no statistically significant difference in BMI between the three study
groups with p> 0.05.

According to Hoang Trong Ai Quoc in Hue in 2015 on 176
CKD patients with BMI results of 20.18 + 2.78 kg / m # Nguyen
Hoang Thanh Van's 2015 study in Hue showed no difference. The
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difference was statistically significant in BMI among research
groups (p> 0.05). National studies have the same results as our
own. Ahmed Fayeda's 2018 study of 100 patients on FGF-23 showed
that FGF-23 was a strong predictor of insulin resistance among CKD
patients showed a BMI of 23.2 + 2.7 kg / m 2. There are no differences
between the control group and the group with chronic kidney
disease. Yamada's 2016 study of 142 patients on serum phosphorus
urinary / FGF-23 as a marker of atherosclerosis on stage 1 to stage 3
chronic kidney disease in Japan had a BMI of 25.0 + 4.4 kg / m 2. Thus,
the foreign studies have higher BMI than our research.

4.1.2.2. Calcium ion - Whole calcium - phosphorus

The average concentration of calcium ion in the control group
was 1.22 + 0.063 mmol / I, in the group of not yet on hemodialysis
CKD was 1,080 £ 0.234 mmol / 1, in the dialysis group was 1,180 +
0.140 mmol / 1. Calcium ion in the maintained dialysis group is higher
than the group of not yet on hemodialysis CKD which had a statistical
significance with p <0.05. Total calcium in the chronic kidney disease
group with maintained dialysis treatment was 2,450 + 0.244 mmol / |,
higher than 2.010 £ 0.364 mmol / | in the group not yet on dialysis
treatment with p <0.05. The mean phosphorus concentration in the
control group was 1.28 £ 0.226 mmol / |, in the group of CKD patients
not yet on dialysis was 1.89 + 0.699 mmol / |, in the dialysis treatment
group was 2.030 £ 0.543 mmol / . Compared to the control group, the
blood phosphorus concentration in the 2 groups of chronic kidney
disease was statistically higher, but between the two groups of CKD
and not on dialysis, this difference was not statistically significant with
p> 0.05. Group dialysis cycle calcium x phosphorus have average area
of 5.11 + 1.999 mmol 2/ L 2higher than not yet on HD blood Ca x P
volume of 3.72 + 1.313 average mmol 2/ L 2are intended statistical
meaning.

According to Nguyen Vinh Hung's study in 2009, the average
concentration of total calcium was: 1.84 + 0.42 mmol / |, the average
concentration of ionized calcium was: 0.84 £ 0.16 mmol / | which
were statistically significant lower than that of the control group. The
mean plasma phosphorus concentration: 2.92 + 0.84 mmol/l was
statistically significant higher than the group. According to Nguyen
Thi Hoa in 2014 in the group of patients with CKD on maintained
dialysis, plasma phosphorus concentration is 2.09 £ 0.46 mmol/L
higher than the control group with statistical significance, total
calcium concentration in plasma is statistically significant. 2.11 +
0.20 mmol / L was statistically significant lower than the control
group, the plasma calcium - phosphorus product was 4.40 + 1.05
mmol 2/ |2
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The study of Ana Pires in 2017 on 2,507 patients with CKD, the
mean blood calcium concentration was 9.1 + 0.6 mg / dl (2.27 + 0.15 mmol / 1),
the blood phosphorus concentration was 3.5 + 0.7 (1.17 £ 0.23 mmol/l).
4.1.2.3. Urea - Creatinin- Glomerular filtration rate

The mean blood urea concentration in the non-dialysis CKD
group was 22.05 = 10.948 mmol / I, and in the maintained dialysis
group was 21.15 + 4.429 mmol / |, this difference was not statistically
significant. p > 0.05. Regarding the average serum creatinine
concentration in the maintained dialysis treatment group was 557.39
+ 270,150 micromol / 1, higher than the group of hemodialysis
patients with mean creatinine concentration of 448.48 + 289,124
micromol / |. statistical meaning.

According to Nguyen Thi Hoa's study in 2014, the average
concentration of urea and creatinine were 20.4 + 54 mmol / L and
712.4 + 204.7 pmol / L, respectively. Research results of Nguyen Thi
Kim Thuy in 2011 showed that the urea index averaged 68.3 mg / dl
with a standard deviation of 28.8 mg / dl (minimum: 10.0, highest:
107.0 mg / dI), mean blood creatinine concentration was 7.3 + 4.9 mg /
dl (minimum: 1.1 mg / dl, highest: 22.0 mg/ dl).
4.1.2.4. PTH hormone concentration

Average concentration of PTH hormone in the control groups,
CKD and CKD cycle was 37.74 + 114.893: 121.39 + 119.035: 171.73 +
205.29 pg / ml, respectively. PTH increased gradually with the severity
of chronic kidney disease, with statistical significance with p
<0.05. There was no statistically significant difference in PTH
concentration by sex and by age group in the study groups. According
to Nguyen Hoang Thanh Van in 2015, the PTH hormone concentration
of the 3 groups were 23.09 £ 9.58: 228.05 + 172.55: 324.64 + 287.23 pg
/ ml, respectively. There is a difference in PTH concentration by sex in
which women has higher PTH concentration than men do, this is
different from our study. According to Nguyen Thi Kim Thuy in 2011,
over 40 patients with CKD maintained hemodialysis at Military Central
Hospital 108 had an average PTH hormone concentration of 100.10 £
100.08 pg / ml. According to Hamdy Sliem in 2011, on 46 chronic
kidney patients on dialysis had an average PTH concentration of 296.3 +
56.1 pg / ml. According to a research by De Boer in 2002 on 218
patients ~ with  glomerular  filtration rate of 34 ml
medium/min/1,73m 2with PTH hormone levels cancer was 146 + 139 pg
per/ml.

Thus, compared with different studies of domestic and
foreign authors, the PTH concentration differs from our study, this
can be explained due to different study subjects, the number of
studied samples, race, duration of illness, duration of dialysis cycles,
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and varied conditions of conservative medical treatment.
4.1.2.5. Vitamin D concentration (250H D3)

The average vitamin D concentration in the group of
maintained dialysis patients was 21.61 + 5.873 ng / ml, 22.53 + 11.222
ng / ml lower than the CKD group not yet on dialysis, but the
difference was not statistically significant with p> 0.05. However, the
mean vitamin D levels in the 2 groups of chronic kidney disease were
statistically significantly lower than that of the control group. The
study of Wei Chen et al. in 2016 on 20 CKD patients with an average
glomerular filtration rate of 32.9 + 8.9 ml / min / 1.73 m?2had an
average Vitamin D concentration of 36 = 13 ng / ml which is different
from our results since our research group is predominantly
hemodialysis patients with CKD and mainly stage 4-5 CKD patients
with glomerular filtration rate <30ml / ph / 1.73 m 2. In Muras' study
on 26 patients with chronic renal failure, the concentration of vitamin
D was 4.89 + 3.28 pg / ml. In the study of Ahmed Fayed on 100
patients with stage 3-5 CKD, the mean vitamin D concentration of 16.8
+ 6.5 ng / ml was statistically significantly lower with p <0.001 when
compared to the group. The control group had an average vitamin D
concentration of 36.6 + 3.4 ng / ml. This result is similar to our study.
4.2. CHARACTERISTICS OF FGF-23

In the study, the mean and median FGF-23 concentration in
the control group was 32.53 + 9,803 and 29.19 (14.1-58.1) pg / ml, in
the group of CKD not yet on dialysis was 333.01. + 243.02 and
263.36 (62.8-1063.9) pg / ml, in the CKD group was 717.66 + 357.36
and 708.55 (85.6-1403.7) pg / ml. This difference is statistically
significant between the 3 groups with p <0.05.

Currently by reference, in Vietham there is no research on
FGF-23 in patients with chronic kidney disease.

In a few foreign studies, increased FGF-23 levels were found in
CKD patients compared with healthy control group. However, the level of
increase in FGF-23 varied widely between studies, depending on many
factors such as glomerular filtration rate, phosphorus, and vitamin D.

According to Lukaszyk's 2015 study on 84 patients with
stage chronic Kidney (2-3 showed that the median FGF-23
concentration was 46 (32-60) pg / ml higher than the control group
with median of 13, 5 (11-17) pg / ml is statistically significant with p
<0.001. In the 2018 Fayed study of insulin resistance in patients with
stage 3-5 CKD patients, 100 patients showed that the mean
concentration of FGF-23 was 234.1 + 23 pg / ml, the median was 235
pg / ml, which was statistically significant higher than the control
group, p <0.01, these results were similar to the not yet on HD
chronic kidney disease group. Our blood samples (stage 3-5 chronic
kidney disease) had a median of 263.36 pg / ml. According to a study
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by Li J.-X in 2018, 128 stage 1 to 5 CKD patients with FGF levels -23
mean was 337.4 + 67.3 pg / ml with stage 4 CKD having mean FGF-
23 concentration of 203.4 + 21.3 pg / ml and stage 5 being 317.5 +
21.7 pg / ml. According to the Westerberg study in 2007, 72 patients
with stage 1-5 chronic kidney disease had an average FGF-23
concentration of 235 + 367 pg / ml of which in the group of stage 3
chronic kidney disease, the mean FGF-23 concentration was 56 + 31
pg / ml, CKD stage 4 was 266 + 315 pg / ml and CKD stage 5 was 702
+ 489 pg / ml, compared to our study results in the table 3:21, the
numbers are quite similar.

From the results of the study, according to tables 3.23, 3.24, 3.25
and 3.26, the FGF-23 concentration increased very high, statistically
significant in the group of patients with increased phosphorus
concentration, Ca x P product, PTH and Vitamin D. This reduction is
similar to that of Westerberg and that of Li J.-X.

According to the results of table 3.23, we see that the average
increase in the average FGF-23 concentration is more significant in
the HD group than the group not yet on dialysis in the PTH subclass
above and below 150 pg / ml. 23 compared with PTH, as results in
Table 3.12 show that there is no statistically significant difference
when comparing average PTH concentration between 2 groups of
CKD and HD in PTH concentration class from <150 and above. 150
pg / ml.

The high concentration of FGF-23 corresponds to the
decrease in total calcium, phosphorus and calcium ion, vitamin D,
and the estimated low glomerular filtration rate. In studies published
in the world today, we find that serum FGF-23 levels are associated
with different biochemical parameters in the stages of chronic kidney
disease with different degrees of kidney function. Similar to previous
reports, our study also showed that FGF-23 increased in the later
stages of chronic kidney disease and that FGF-23 was significantly
increased in patients with stage 4 CKD or above.

4.3. RELATIONSHIP BETWEEN FGF-23 AND RESEARCH
SUBJECTS’ CHARACTERISTICS
4.3.1. Relation - correlation of FGF-23 with common trait factors

- Age

Concentration of FGF-23 in the group with chronic kidney
disease not on dialysis are not statistically significantly correlated
with the age factor, but in the group with chronic kidney disease on
dialysis cycle period has negative correlation with statistically
significant coefficient r =-0.295 and p> 0.05.

According to the research results of Yaghoubi 2016 on 80 patients
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with chronic kidney disease not on dialysis showed that FGF-23
concentrations have no statistically significant correlation with Age. In the
study by Weber announced in 2003, results among end-stage chronic kidney
disease showed that FGF-23 had no statistically significant correlation with
the factor Age. In the announcement of Li.J.-X in 2018 on 128 patients with
chronic kidney disease from stage 1 to stage 5 showed that FGF-23
concentrations have no statistically significant correlation with
Age. According to the author Guillaume Jean (2009), a study of 219 CKD
maintained dialysis patients in France showed that the FGF-23
concentration was linearly related to the patients” ages, with correlation
coefficient r2= -0.02, p = 0.04. According to Rodelo-Haad in 2018 on
patients on maintained dialysis, it was found that FGF-23 had a statistically
significant inverse correlation with age with a correlation coefficientr = -
0.25, p <0, 01.

Thus, our study has the same results as that of Rodelo in
Italy, Guillaume Jean in France on the inverse correlation as well as
our correlation coefficient is similar. However, there are differences
inthe studies of Yaghoubi, Weber, Li.J.-X. This shows that the
relationship between FGF-23 and age is still debated.

- BMI

According to the results from Table 3.26 and 3.30 in the
study, we found that BMI did not correlate with FGF-23
concentration in both treatment groups with p> 0.05.

According to Yaghoubi et al. in 2016, on 80 patients with
chronic kidney dialysis patients, the FGF-23 concentration did
not correlate with BMI (p = 0.75). Montford 's study on 654 maintained
dialysis patients, BMI was not linearly associated with FGF -23 levels,
however when adjusted for factors including hypertension, dyslipidemia,
and diabetes mellitus, blood phosphorus, vitamin D, PTH showed that
high FGF-23  concentrations  were  statistically  significant
with low BMI with r = -0.31, p = 0.008. Research of Jiayi Yan in 2017
on 180 patients with chronic kidney disease at stages 3-5 showed
LogFGF-23 is inversely correlated with BMI with correlation coefficient
r=-0.15, p = 0.045.

Thus, our research is different from the above studies. This
difference may be due to the study design as well as the object of our
study including 2 groups, considered generally and individually.
4.3.2. Associating FGF-23 with biochemical factors

- Blood calcium, phosphorus, Ca x P product

Concentration of FGF-23 in the group with chronic kidney disease
not on dialysis with no linear correlation with the concentration of calcium
ions, calcium total, phosphorus and area of Ca x P, however, in the group
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with chronic kidney disease on dialysis cycle, the concentration of FGF-23
is positively correlated with the ionic calcium, total calcium, phosphorus and
Ca x P number with statistically significant p <0.001, in which total calcium
and Ca x P product has the strongest correlation coefficient (r = 0.545 and 0.
433). According to the author Rodelo, Ln (FGF-23) are linearly correlated
to the concentration of phosphorus with r = 0.61 and p <0.001, but no linear
correlation with calcium ions with r=0.03 and p = 0.7. According to Tarek
Zakaria El Baz, FGF-23 is related and has a statistically significant positive
correlation with blood phosphorus (r = 0.623, p <0.001), calcium (r = 0.534,
p <0.001) and the product of calcium x phosphorus (r = 0412, p =
0.001). According to Westerberg in 2007, FGF-23 concentration has a
statistically significant positive correlation with blood phosphorus (r = 0.69,
p <0.001) but no correlation with blood calcium concentration. Jiayi Yan’s
2017 study showed that logFGF-23 is positively correlated with blood
calcium (r = 0.37), blood phosphorus (r = 0.57) and the product of calcium x
phosphorus (r = 0.64) with p <0.001.

Thus, the results from our study are quite similar to other
authors around the world, but in our group of hemodialysis patients,
the results have several differences, this may be due to the small
number of study samples, differing in the number of patients in all
stages of chronic kidney disease.

-PTH

Through the study, FGF-23 did not have a linear relationship
with PTH levels that were statistically significant in both dialysis and
maintained dialysis chronic kidney disease groups. But PTH positively
correlated with phosphorus concentration, calcium-phosphorus, urea,
creatinine product and inversely correlated with ionic calcium, total
calcium, glomerular filtration rate was statistically significant in the
group of not yet on HD chronic kidney disease.

According to Jiayi Yan's study in 2017, Log FGF-23 is
positively correlated with logPTH with r = 0.35, p <0.001. In Sliem
Hamdy's 2011 study on 46 CKD patients with maintained dialysis,
FGF-23 concentration positively correlates with PTH (r = 0.6; p =
0.001), PTH has a statistically significantly positive correlation for
blood phosphorus (r = 0.7; p = 0.001) and inversely correlated with
blood calcium (r = -0.6; p = 0.001).

But in Yaghoubi’s 2016 study on 80 dialysis chronic kidney
patients in Tehran- Iran, the FGF-23 concentration did not correlate
statistically with PTH (r = -0.12 withp = 0, 28). According to
Westerberg (2007), logFGF-23 has a statistically significant positive
correlation with PTH (r = 0.56; p <0.001), but analysis in CKD group at
stage 4-5 does not show statistically significant correlation (r =0.17: p =
0.35).
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Thus, analysis of the results of different studies around the
world shows that the results of PTH are quite different among
studies.

- Vitamin D (250H D 3

FGF-23 concentration is not statistically significantly
correlated with vitamin D. In the group with chronic kidney disease
not on dialysis, the concentration of Vitamin D levels correlated with
total calcium concentrations and statistically significantly inversely
correlated with phosphorus concentration, calcium-phosphorus
product.

According Yaghoubi’s 2017 study on 80 patients with chronic
kidney disease not on dialysis, FGF-23 is also not correlated and not
statistically significantly correlated with with Vitamin D (r = -0.19; p =
0.33). Likewise, Westerberg's study on 72 CKD patients who had not
undergone dialysis showed that FGF-23 was not statistically significantly
linearly associated with vitamin D levels. According to Montford in 2013,
there was no statistically significant correlation between FGF-23 and
Vitamin D concentrations. Thus, our research results are quite similar to
other studies in the world.

4.3.3. Linear regression analysis between FGF-23 and factors

In the group of CKD not yet on dialysis: urea, creatinine, and
GFR were the three factors that had the most influence on LogFGF-23,
with statistical significance, of which GFR had the most influence with
correlation coefficient R 2-0.306. The multivariate regression equation
predicts the concentration of FGF-23 as follows:

Logl0 FGF-23 not yet on dialysis group = 2.374 - 0.008
(Ure) - 0.02 (GFR).

With the correlation coefficient R2= 0.597, this multivariate
regression model explains 59.7% of the change in LogFGF-23 with p
<0.0001.

Inthe CKD maintained dialysis group: total calcium,
phosphorus, calcium x phosphorus and age affect the concentration
of FGF-23 with statistical significance. The multivariate linear
regression program predicts the FGF-23 concentration as follows:

FGF-23 Dialysis group = -4,241.48+ 14.127 (HATT) + 954,984 (CaTP).

With the correlation coefficient R 2= 0.579, this multivariate
regression model explains 57.9% of the concentration change of FGF-
23.

Through the study of Vervloet et al. in 2012 on 604 patients
with moderate to severe chronic kidney disease showed glomerular
filtration rate, blood phosphorus, logarithm of PTH (InPTH)
concentration, diabetes, smoking , proteinuria were factors affecting
the logarithmic concentration of FGF-23 (logF GF-23) statistically
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significant. According to a study by Liesbeth Viaene in 2012 on 35
chronic kidney patients on dialysis, when analyzing single-variable
linear regression with INFGF-23 as the dependent variables, blood
phosphorus, blood calcium, vitamin D and renal function were the
most influential on the prediction of changes in INFGF-23, with blood
phosphorus predicting 40% of the INFGF-23 change. When analyzing
multivariate linear regression with independent variables such as blood
phosphorus, blood calcium, vitamin D, kidney function, age, and
sex, the multivariate regression model has a correlation coefficient
of R 2= 0,69, which means that 69% of the variation in INFGF-23 is
explained.

According to the results of Yasuo Imanishi in Osaka-Japan in
2004 on 158 male patients with maintained dialysis dialysis, when
analyzing multivariate linear regression with FGF-23 as the dependent
variable and the factors age, dialysis time, blood phosphorus, PTH,
calcium, Kt / V as independent variables showed that the linear
regression model has a correlation coefficient R 2= 0.532, which means
53.2% ofthe changesin FGF-23 concentration can be
explained. According to Maarten W Taal study published in 2014 on
1664 patients with chronic kidney disease of which glomerular filtration
rate was 53 mL medium/min/1,73m?, the variation of LogFGF-23 is
most affected by the independent variables including LogPTH,
LogVitD, Calcium, Phosphorus, GFR, and BMI with correlation
coefficient R 2= 0.23. Author Shahanas Chathoth in 2015 proved that
glomerular filtration, creatinine and blood phosphorus were independent
factors predicting the statistically significant variation in FGF-23
concentration in the linear regression model.

Thus, according to different published studies around the world,
although the study subjects have different levels of chronic kidney disease,
dialysis cycle or dialysis, the number of sample sizes, in general, the
results are quite similar in terms of FGF-23 which are bone mineral factors
including blood phosphorus, blood calcium, Ca x P product number.
These are the factors that have the greatest influence on the variation of
FGF-23 concentration, which is quite similar to our study results.

4.4. LIMITATIONS OF RESEARCH

To comprehensively evaluate the FGF-23, it is necessary to
study in all aspects, but with limited research conditions, we find that
there are some limitations as follows:

- FGF-23 concentration in stage 1-2 chronic kidney disease
group

- Effect of FGF-23 on the progression of chronic kidney disease
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- Effect of FGF-23 on extracellular calcification
- The prognostic value of FGF-23 on mortality in patients
with dialysis and non-dialysis chronic kidney disease.

CONCLUSION

Through the study of serum FGF-23 concentration and its
association with some clinical factors, bone mineral disorders in 213
individuals, including 64 healthy persons as a control group and 149
patients with chronic kidney disease, of which: 88 patients with not yet on
hemodialysis CKD and 61 patients on maintained hemodialysis. Inpatient
treatment at the Department of Nephrology and Artificial Nephrology
Department of Hue Central Hospital from September 2015 to December
2016. Through the research, we draw the following conclusions:

1. Serum FGF-23 concentration in CKD patients not yet on
dialysis and maintained dialysis

- Average serum FGF-23 concentration in the group of
chronic kidney disease at stage 3-5 not yet on dialysis that was
333.01 £ 243.02 pg / ml, median 263.36 (62.8-1063.9) was higher
than the control group which was statistically significant.

- Average serum FGF-23 concentration in maintained
dialysis chronic kidney disease that was 717.66 + 357.36 pg / ml,
median 708.55 (85.6 - 1403.7) was higher than in the group of
chronic kidney disease dialysis and control group had statistical
significance.

- Serum FGF-23 concentration increased gradually along
with stage of chronic kidney disease, the difference was statistically
significant.

- Serum FGF-23 concentration was not statistically

significantly different between men and women in the group of not
yet on hemodialysis CKD and maintained hemodialysis.
2. Relationship and correlation between serum FGF-23 concentration
with some clinical factors (age, BMI, blood pressure) and bone
mineral (calcium, phosphorus, vitamin D, PTH) and glomerular
filtration rate.

- No statistically significant correlation between serum
FGF-23 concentration and clinical factors (age, BMI, blood
pressure) in the group of hemodialysis chronic kidney disease was
found. There was a statistically significant inverse correlation
between FGF-23 concentration and age in the group of chronic
dialysis kidney disease with correlation coefficient r = -0,295 and p
<0.05.
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- Serum FGF-23 concentration was positively correlated with
urea and creatinine concentration and inversely correlated with
glomerular filtration rate in the group of hemodialysis chronic kidney
disease. There was a statistically significant positive correlation
between the FGF-23 concentration with total calcium, phosphorus
and calcium phosphorus product in the HD group.

- Concentration of serum FGF-23 is predicted to increase
blood phosphorus concentration which is statistically significant with
the area under the curve of 0.819, predicted to increase total calcium
concentration with the area under the curve of 0.891.

- The concentration of urea, creatinine and glomerular filtration
level are the 3 most influencing factors on serum FGF-23 concentration
in the group of not yet on hemodialysis CKD. The changes in urea,
creatinine and glomerular filtration rate explained 30.6%, 29.5% and
11.2% of the change in concentration of FGF-23 with significance level
p <0.05.

- Multivariate linear regression analysis on the group of not
yet on hemodialysis CKD showed the following results:

Logl0 FGF23 not yet on dialysis group=2374 - 0008 (Ure) - 002
(GFR).

- Multivariate linear regression analysis in the group of
maintained dialysis kidney disease gave the following results:

FGF-23dialysis group=-4,24148+ 14127 (HATT) + 954,984
(CaTP).

RECOMMENDATIONS

Through these research results, we propose some recommendations
as follows:

1. Further research is needed on serum FGF-23 in CKD
patients with larger sample sizes.

2. Further research on serum FGF-23 in CKD patients is
needed in many other subjects: early stage chronic kidney disease
before stage 3, maintained dialysis by peritoneal dialysis, before and
after kidney transplantation. There is therefore a more comprehensive
findings for the serum FGF-23 concentration in these groups of
patients.
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