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PAT VAN PE

1. Tinh cap thiét cia dé tai

Ton thuong than ¢ bénh nhan dai thdo duong duoc mé ta véi biéu
hién ban dau 1a su ting dan bai tiét albumin niéu tir vi luong dén dai
luong, tiép sau do 1a sy giam dan mic loc cau than. Tuy vay, cic nghién
clru gan day cho thay mot ty Ié khong nhé bénh nhan dai thao duong co
biéu hién bénh than man voéi mic loc cau than giam, trong khi su bai
tiét albumin ni¢u con trong gidi han binh thuong. Do do, lidu rang co
mot dau an tén thuong than sém hon trude khi c¢6 biéu hién ting bai
xuat albumin niéu hay khong.

Tir 1au albumin niéu duoc biét dén 1a mot ddu hiéu cua ton thuong
cau than, creatinine huyét thanh 1a dau an sinh hoc truyén théng dé danh
gia muc loc cau than trong thuc hanh 1am sang. Miac du di c6 nhiéu
cong thire duoc dua ra va co sy chuin héa vé cac phuong phap do
ludng creatinine, tuy vay mic loc ciu than ude doan dwa vao creatinine
van con c6 mot s6 han ché, doi khi co nhitng sai biét so voi muc loc
thuc su cua cau than.

Gan day co nhiéu nghién ciru da chitng minh cystatin C huyét thanh
1a mot chi diém sinh hoc ¢o thé ung dung trong 1am sang dé wéc doan
muc loc cau than véi do nhay va do dac hiéu cao hon creatinine. Cystatin
C co thé phat hién giam mac loc cAu than ¢ giai doan sém khi ma
albumin niéu, creatinine huyét thanh con trong gi¢i han binh thuong.

Tai Viét Nam, chua co nhiéu ‘nghién ciu Vvé vai tro cua cystatin C
huyét thanh trong danh gia cac ton thuong than, dic biét & bénh nhan
tang glucose mau man. Chinh vi viy chung t6i thuc hién dé tai:

“Nghién ciru mic lpc cdu than bang cystatin C huyét thanh ¢
bénh nhén tién ddi thao dwong va ddi thdo dwong tip 2”.

2. Muc tiéu nghién ciru

2.1. Danh gia ndng do cystatin C huyét thanh va mac loc cau than &
bénh nhan tién dai thao duong va dai thao duong tip 2.

2.2. Xac dinh mbi lién quan giira ndng do cystatin C huyét thanh véi
mot sb yéu td nguy co va gia tri du bao bénh than dai thao dudng trén
dbi tuong nghién ciu.

3.Y nghia khoa hoc va thuc tién cia dé tai

3.1. Y nghia khoa hoc

Cystatin C 12 mot protein, dugc san xuat boi hau hét cac té bao co
nhén trong co thé véi mot tée do 6n dinh, thai trir duy nhat qua cau



than, khong bai tiét thém boi 6ng than, khong c6 duong vao lai tuan
hoan sau khi loc qua cau than. Cystatin C it phu thudc vao cac yeu t6
ngoai than nhu tudi, gidi, can nang, chiéu cao, khdi co va mot sd bénh
1y di kém nhu creatinine.

Cystatin C huyét thanh c6 thé phan anh tinh trang rdi loan chirc ning
than ¢ giai doan sém ngay ca khi albumin niéu, creatinine huyét thanh
va muc loc cau than ude doan dua vao creatinine chua thay doi. Uéde
doan muc loc cau than bang cystatin C c6 do chinh xac cao hon
creatinine.

3.2. Y nghia thuc tién

Nghién ctru ndng d6 cystatin C huyét thanh ¢ bénh nhan tién dai
thao dudng, dai thao dudng tip 2 giup phat hién duoc nhitng rdi loan
chuc nang thén & giai doan som va udc doan muc loc cau than chinh
xac hon so voi creatinine, tir d6 giip phan loai chinh xdc giai doan bénh
than man, phan ting dugc 601 tugng nguy co va ¢ nhimg can thiép kip
thoi dé lam chém sy tién trién ciia bién chimg than.

Pé xuit cho van dé thyc hanh 1am sang ung dung xét nghiém
cystatin C huyét thanh mét cach thuong quy hon dé phat hién sém cac
16i loan chirc ning than & bénh nhan ting glucose mau man.

4. Pong gop cia luan an

- La nghién ctru dau tién trong nudc khao sat vé nong do cystatin C
huyét thanh thuc hién trén cac dbi tugng c6 cac muc do glucose mau
khac nhau (glucose mau binh thuong, tién dai thao duong, dai thao
duong tip 2).

- Két qua ctia nghién ciru gbp phan khang dinh vai trd cua cystatin C
trong danh gia céac réi loan chic ning than & giai doan som va gia trj du
bao albumin niéu, giam muc loc cAu than & cac ddi tuong ting glucose
mau man.

CAU TRUC CUA LUAN AN

Luan an c6 134 trang véi 4 chuong, 53 bang, 05 hinh, 04 so do, 11
biéu dd, tai liéu tham khao: 144 (tiéng Viét: 25, tiéng Anh: 119). Pat
van dé: 3 trang. Tong quan: 35 trang. D4i tugng va phuong phap nghién
ctru: 20 trang. Két qua nghién ctru: 36 trang. Ban luan: 37 trang. Két
luan: 2 trang. Kién nghi: 1 trang.



Chuong 1 )
TONG QUAN TAI LIEU

1.1. BENH THAN PAI THAO PUONG
1.1.1. Yéu to nguy co cua bénh than dai thao dwong

C6 mot s6 yéu td nguy o cua bién chang bénh than dai thao duon
(PTD: dai thao duong) co the chia thanh 2 nhom: cac yeu t6 khong thé
thay doi nhu: di truyen, tudi, Chung toc..., cac yeu t6 co thé thay doi:
ting glucose mau, tang huyét ap, roi loan 11p1d méu, béo phi, hut thudc,
muc loc cau than..

1.1.2. Chan doan lam sang bénh than dai thao dwong

Chan doan 1am sang bénh than DTD dua trén do luong muc loc cau
than (GFR: Glomerular Filtration Rate), bai xuat albumin niéu khong
kém hong cau niéu, cing vai cac dac tinh 1am sang nhu thoi gian mac
bénh DTD, su hién dién cua bénh 1y vong mac DTD.

Bénh than DTD duoc chan doan khi ty albumln niéu/creatinine niéu > 30
mg/g v&/ hoac giam GFR < 60 ml/ phut/ 1,73 m?.

1.2. TONG QUAN VE CYSTATIN C HUYET THANH

Cystatin C huyet thanh (HT huyét thanh) 1a mot protein, dugc san
xudt boi hau hét cac té bao c6 nhén trong co thé vai mot toc do 6 on dinh,
thai trur duy nhat qua cau than, khong bai tiét thém bai 6ng than, khong
co duorng vao lai tuan hoan sau khi loc qua ciu than. Cystatin C it phu
thudc vao cac yeu td ngoai than nhu tudi, gidi, cAn nang, chidu cao,
khéi co va mot sb bénh 1y di kem nhu creatinine.

Cystatln C huyét thanh c6 thé phan anh tinh trang rdi loan chirc néng
than ¢ giai doan sém ngay ca khi albumin nigu, creatinine huyét thanh
va GFR udc dodn dya vao creatinine chua thay ddi. Udc doan mure loc
ciu than bang cystatin C huyet thanh ¢6 do chinh xac cao hon creatinine.
1.3. CAC PHUONG PHAP PO LUONG MUC LQOC CAU THAN
TRONG LAM SANG

GFR dugc Chap nhan rong rai nhu 1a mot chi sé tét nhat cho chirc
nang than ¢ nguoi binh thuong va nguoi bénh. Dua vao GFR dé phan
do giai doan bénh than man, tinh toan do thanh thai cac thudc.

Creatinine huyét thanh 14 d4u 4n sinh hoc truyén thong dé danh gia
GFR trong thuc hanh lam sang. Hon 80% cac phong xét nghi¢m u6c
doan GFR dya vao d¢ thanh thdi creatinine huyet thanh. Mac du da c6
nhiéu cong thirc dugce dua ra va c6 sy chuan hoa vé cac phuong phap do
luong creatinine, tuy nhién GFR ugc doan dya vao creatinine van con
c6 mdt so gioi han.



Tiéu chuan vang dé tinh GFR 1a do d6 thanh thai cua cac chat ngoai
sinh nhu: inulin, S!Cr-EDTA, iohexol, !?l-iothalamate va °°Tc-
DTPA... duoc bai tiét duy nhat tai than. Tuy nhién, k¥ thuat nay it khi
duoc ap dung vao thuc hanh lam sang mét cach thuong quy

Céac cong thirc udc doan GFR dua vao cystatin C don gian va chinh
xéac hon khi dua vao creatinine. Sir dung cystatin C don doc hay két hop
VOi creatinine hep quan chat ché véi GFR, nguy co tu vong va bénh
than giai doan cuol.

ADA ciing khuyen khich str dung creatinine huyét thanh dé udc
doan GFR bang cong thirc CKD.EPI. NKF/KDOQI khuyén céo str dung
cystatin C huyct thanh hodc do do thanh thai dé xac dinh lai trong mot
0 truong hgp ma GFR udc doan dya vao creatinine khong chinh xac.

Chuwong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Chung t6i tlen hanh nghién ctru trén 338 ddi tuong dugc chia thanh 3
nhém: nhém tién DTD, nhom DTD tip 2 va nhém chu’ng la nhitng nguoi
¢6 glucose mau va mirc loc cau than wéc doan trong gisi han binh thuong.
2.1.1, Nhém ching (nh6m tham chleu)

Gom 115 dbi tuong théa méan tat ca cac tiéu chi sau: )

- Khong co cac tinh trang rdi loan glucose mau: glucose huyét
tuong do6i < 5,6 mmol/l, HbAlc < 5,7%.

- GFR udc doan theo cong thic CKD.EPI 2012 Creatinine-Cystatin
C=>90 ml/phut/l 73 m?.

- D9 tudi va ty I¢ gidi tinh twong ddng véi nhom ‘nghién ctu.

- Hién tai khong mac cac bénh trong giai doan Cap tinh.

- Khong ¢6 tinh trang bénh 1y anh hudng dén nong do cystatin C
huyét thanh: Cuong giap, suy gidp, dang diéu tri corticoid.

- Hién khong diéu tri cac thudc anh huéng dén ndng do creatinine
mau: cimetidine, ranitidine, trimethoprim,..

- Ty nguyén tham gia vao chuong trinh nghién cuu.

2.1.2. Nhém tién dai thao dwong
- Tiéu chuin chen bénh:

Gdm 86 ddi tuong tu nguyén tham gia nghién ctru, duoc chan doén tién
dai thao duong theo tiéu chuan Hoi Bai thao duong Hoa Ky 2012, Hoi Noi
Tiét-Dai thao duong Vigt Nam dong thuan céc tiéu chuan nay:

Chan doan tién d4i thao duong khi thoa mén 1 trong 2 tiéu chuan sau:



- Glucose huyét tuong d6i: 100 mg/dl (5,6 mmo/l) - 125 mg/dl (6,9
mmol/l), hoac HbAlc tr 5,7% - 6,4 %.

- Tiéu chuan loai trir:

Loai trir ra khoi nghlen ctru khi ¢o 1 trong cac tinh trang sau:

- Dang str dung cic thudc 1am ting glucose méau nhu: corticoid, thiazid,
{ic ché bé-ta, theophylline, thudc ngra thai, androgen...

- C6 tinh trang bénh 1y dnh huéng dén nong do cystatin C huyét thanh:
Cuong giap, suy giap, dang diéu tri corticoid.

- Co tien su bénh 1y cau than trudce do.

-Co ton thuong than thyc thé (u than, da nang than) tac nghan
duong tiét ni¢u hodc chi c6 mot than trén hinh dnh siéu am.

- Pang rnac cdc bénh ly giai doan cép tinh.

- Pang diéu tri cac thuoc anh huéng dén ndng do creatinine mau:
cimetidine, ranitidine, trimethoprim,..

- C6 cac yéu to anh hudng dén albumin niéu: nhidm tring duong tiéu,
tiéu mau, hanh kinh,..

2.1.3. Nhém dai thao dwong tip 2

> Tiéu chuan chon bénh:

Gom 137 bénh nhan tw nguyén tham gia nghién ctru, dang diéu tri
hoic moi duoc chan doan dai thao duong tip 2 theo tiéu chuan Hoi Pai
théo ducng Hoa Ky 2012, Hoi Noi Tiét-Pai thao duong Viét Nam dong
thuan cac tiéu chuan nay:

Chan doan dai thao duong khi thoa man 1 trong 3 tiéu chuan sau:

- Glucose huyet tuong doi > 126 mg/dl (7Tmmol/l), bénh nhan nhin
an trude do it nhat 8 gio, hodc

- HbAlc > 6,5%, hodc

- Glucose huyét ‘tuong bat ky > 200 mg/dl (> 11,1 mmo/L) va c6
tri¢u chimg kinh dién cua ting glucose mau hodc c6 con ting glucose
mau cap.

Néu khong c6 tri¢u chimg kinh dién cua ting glucose mau hodc con tang
glucose mau cap, cac xét nghiém nén duoc lap lai dé xac dinh chan doan.
-Tiéu chuin loai trir:

Loai trir ra khoi nghién ctru khi c6 1 trong céc tinh trang sau:

- C6 tinh trang bénh 1y dnh huéng dén nong do cystatin C huyét thanh:
Cuong giap, suy giap, Dang diéu tri corticoid.

- Co tien str benh 1y cau than trudc khi chan doan dai thao duong.

- Ton thuong thyc thé than (u than, da nang than) tac nghén duong
tiét niéu hoac chi c6 mét than trén hinh anh siéu am.

- Pang mac cac bénh ly giai doan cap tinh.

- Pang diéu tri cac thudc anh hu:ong dén ndng do creatinine mau:
cimetidine, ranitidine, trimethoprim,..
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- C6 cac yéu t6 anh huéng dén albumin nigu: nhiém tring duong tiéu,
tiéu mau, hanh kinh,...

- Ddi thdo duong tip 1, dai thao duong thai ky.

- Bénh than man giai doan cuoi dang loc mau.

2.1.4. Pia diém va thoi gian nghién ctu

Nghlen ctru duge thyc hién tai khoa Noi Than-Noi Tiét va phong kham,

Bénh vién Pa Nang tir thang 1 nam 2013 dén thang 1 nam 2018.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phlr(rng phap nghién cuu
Nghién ctru dugc thuc hién theo phuong phép mo ta, cat ngang, ddi chung.
2.2.2.Co mau va phwong phap chon mau
- Chon mau thuén tién )
- Cong thirc tinh ¢& mau nghién cru cho mot tri s6 trung binh:
o2

n= Zl /2 * ?

- Trong nghlen clru cua ching t61, xac dinh ¢& mau theo nghlen cuu cua
Eun Hee Sim va cng sy trén 1559 nguoi Han Quéc dua vao gi tri trung binh
cta ndng do cystatin C huyét thanh ¢ nhém glucose méau binh thudng 1a
0,88+0,13 mg/L tién DTD 12 0,91+0,14 mg/L, DPTDT2 14 0,91+0,17 mg/L.

- d: sai s6 mong mudn, trong nghlen clru nay chung t6i chon d = 0,03.

Tir cong thire trén tinh ra ¢& mau tdi thiéu cho nhom chimg n; = 73;
tién DTD n= 84; nhém BDTDT2 1a ns= 124 bénh nhan.

2.2.3. Phwong tién nghién ciru

- May lam céc xét nghiém sinh hoa Cobas 8000, Roche-Hitachi (Dric).

- Xa hinh than bang hé thong may SPECT/CT INFINIA
HAWKEYE 4 cua hang GE Healthcare, USA.

2.2.4. Cac thong i) nghlen cuu

- Khai théac tién sir cic bénh 1y trudc day, sir dung cac thudc 1am anh
huong dén ndng do glucose mau, cac tinh trang anh huong dén albumin
niéu, creatinine huyet thanh, cystatin C huyét thanh dé xem xét cac tiéu
chuén loai tru. ] .

- Ghi nhan tuoi (nam), gic’ri (nam, ni), do can nang (kg), chiéu cao
(m), Vong bung (cm), thoi gian phét hi¢n bénh dai thio duong (nam), do
huyét ap (mmHg), chi s6 khéi co thé (BMI kg/m?).

- Cac xét nghlem loai tru:

v Cong thirc mau, nudc tiéu 10 thong sb: loai trx nhidm tring, tiéu méau.

v' FT4, TSH: dénh gia chiic nang tuyén giap.

v/ Siéu am bung: phat hi¢n t6n thuong thyc thé than (than da nang,
u than, mét than, tic nghén duong tiét nieu).

- Xét nghiém glucose huyét twong, HbAlc, creatinine, cystatin C
huyét thanh, ty albumin/creatinine niéu, bilian lipid, do xa hinh than
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(chi trén nhom DTD tip 2), wdc doan GFR qua cac cong thuc CKD.EPI
dua vao creatinine va cystatin C huyét thanh.
2.2.5. Cac bién sé nghién ctru
- Creatinine huyét thanh
Chén doan tang nong do creatinine huyét thanh khi X cia mau nghién

ciu > X + 2 SD cuia nhom chung, X >62,43+2x10,81=84,05 umol/L.
- Ty sé6 Albumin/Creatinine nigu (ACR)
Chan doan mirc d6 bai xuat albumin niéu theo ty ACR:
= Al (binh thuong hoac tang nhe¢): ACR < 3 mg/mmol.
= A2 (tdng mirc 4o vura): 3 < ACR < 30 mg/mmol.
= A3 (tang muc d6 nang): ACR > 30 mg/mmol.
= Albumin ni¢u (+) khi ACR > 3 mg/mmol (ACR > A2).
- Cystatin C huyét thanh
Chén doén tang nong do cystatin C huyét thanh khi X ctia mAu nghién cau
>X + 2 SD ciia nhém chung, X > 0,84 +2x0,09=1 Ong/L
- Xa hinh than: dugc thuc hién trén hé thong may SPECT/CT INFINIA
HAWKEYE 4 cua héng GE Healthcare, USA.
GFR do bang xa hinh than ¢ nhom DTHT2 voi hoat chat
Tc99m-DTPA duoc tinh theo cong thue c6 trong phan mém cta may.
- Cdc cong thirc woc dodn mic loc cau than
C6 nhiéu cong thirc dé udc doan muc loc ciu than & ngu’ol
truéng thanh, nhung trong nghién ctru nay chung t6i chi St dung cac
cong thic CKD.EPI dya vao cystatin C, creatinine dugc Hoi Than hoc
qudc té KDIGO va Hoa Ky KDOQI/NKF khuyén céo:
- Cong thuc CKD.EPI 2009 u6c doan GFR dua vao creatinine huyét
thanh (CKD.EPI 2009-creatinine) )
- Cong thic CKD.EPI 2012 uwdc doan GFR dya vao cystatin C huyét
thanh (CKD.EPI 2012-Cystatin C)
- Cong thire CKD.EPI 2012 wéc doan GFR dua vao ca creatinine va cystatin C
huyét thanh (CKD.EPI 2012 Creatinine- -Cystatin C)_
Céc cong thiic nay duoc tinh toan bang phan mém tai website:
https://www.kidney.org/professionals/kdoqi/gfr_calculator
- Chén dodn bénh tha@n mgn
Theo tiéu chuan KDIGO 2012, chung i 4p dung tiéu chudn albumin
niéu theo ty sé6 ACR (muc A2) > 3 mg/mmol va/hoic eGFR < 60
mL/phat/1,73 m?.



- Chén dodn giai doan bénh thgn man theo mizc lpc cdu thgn

Bing. Giai doan bénh than man theo miic loc cau than
Giai doan | Mikc loc cau than (GFR) Piic didm
CKD (mL/phit/1,73 m?) :
1 GFR > 90 GFR binh thuong hoac cao
2 GFR 60-89 GFR giam nhe
3a GFR 45-59 GFR giam nhe dén vira
3b GFR 30-44 GFR giam vira dén ning
4 GFR 15-29 GFR giam nang
5 GFR <15 Suy than

2.3. XU LY SO LIEU
- Xtr Iy 86 liéu trén may vi tinh bang phan mém SPSS 22.0, Excel 2007.

- Tinh gia X + SD hodc trung Vl-khoang tir phan vi ciia ndng do cystatin C,

creatinine huyet thanh, ACR, mot s6 yeu to nguy co cua bénh than.
- Cac bién sb dinh tinh dugc mo ta bang tan s0, e phén tram hodc biéu dd.
- Tinh tuong quan gitra ndng do cystatin C huyét thanh voi ACR, GFR va cc
yéu t6 nguy co bénh than DTD theo tuong quan Pearson (r).
- V& dudng cong ROC, xéac dinh gié tri diém cat, do nhay, d6 déc hiu cua ndng do
cystatin C, creatinine trong chan doan albumin ni¢u, glam muc loc cau than
- So sanh gia tri cac sy khac biét gilra cac bién s6 theo chi s p.
~Tinh hdi quy binary logistic cac yeu t0 nguy co tang cystatin C, giam GFR:
2.4. PAO PUC NGHIEN CUU
- pé cuong nghién ciru da duoC su ddng y cua trudng Pai hoc Y Duoc
Hué va Bénh vién Ba Nang
- Cac ddi tu(mg tham g1a nghién ctru da duoc giai thich va thong tin day du
vé muyc dich, ndi dung va phuong phép tién hanh nghién ciru. Cac ddi tuong
nay dong y tw nguyén tham gia nghién ciu.
- Céc thong tin thu thap dugc trong qua trinh nghién ctru déu duoc bao
mat hoan toan. Ching t6i chi sir dung cac thong tin nay chi duy nhat
cho muc dich nghién cttu khoa hoc.

- Qué trinh nghién ctu tudn tha dung cac chuin muc dao dic trong
nghién ctu y sinh ¢ Viét Nam.



NGHIEN CUU

) Chuong 3A )
_ KET QUA NGHIEN CUU ,
3.1. MOT SO PAC PIEM CHUNG CUA CAC POI TUQNG

Biang 3.1. Mot sé dic diém chung ciia cac ddi twong nghién ciru

hom nghién ctUNhom chirngNhom tién PTPNhom PTDT2
) (n=115) (n=86) (n=137) p
Thong so (a) (b) (c)
Do tudi (nam) 54,72+10,95| 55,13+6,65 57,17+8,84 > 0,05
Giéi tinh Nam |51 (44,35%)| 48 (55,81%) | 72 (52,55%) >0.05
(n,%) N&t |64 (55,65%)| 38 (44,19%) | 65 (47,45%) '
p(c-a)<0,05
Vong bung (cm) | 80,54+4,96 | 86,63+5,00 | 88,51+7,49 |p(c-b)<0,05
p(a-b)<0,05
p(c-a)<0,05
BMI (kg/m?) 22,25+1,19| 22,52+1,80 | 23,44+3,45 |p(c-b)<0,05
p(a-b)>0,05
p(c-a)<0,05
FATT (TMHAG) 1 10,64213,77 122,4241029 [120,9118,84 p(c-b)<0,05
X+3D p(a-b)>0,05
HATTr (mmHQg) 74,00£7,47 | 76,51+7,48 78,47+8,82 < 0,05
, Khong |98 (85,22%)| 72 (83,72%) | 87 (63,50%) -
Tang huyét ap 50 p(c-a)<0,05
(n, %) Co |17 (14,78%)| 14 (16,28%) (36.50%) p(c-b)>0,05
~Y7) | p(a-b)>0,05
4,88 5,07 8,2
Glucose HT (mmol/l) | 4 47517y (458-576) | (6,01-1301) | <005
HbA1c (%) 5,20+0,25 5,93+0,29 8,53+2,41 <0,05
4,97
Cholesterol (mmol/L) - 5,62 (4,80-6,36) (4,20-5,98) > 0,05
. . 1,80
Triglyceride (mmol/L) - 1,94 (1,30-3,08) (1,19-3,08) > 0,05
1,08
HDL-c (mmol/L) - 1,22 (1,01-1,44) (0,89-1,29) > 0,05
3,12
LDL-c (mmol/L) - 3,57 (2,93-4,31) (2.58-4,03) > 0,05
) A 5,41
Chi s6 ACR (mg/mmol) - 0,86 (0,51-2,27) (1,24-43.27) <0,05
Thoi gian phat hién bénh ) ) 5 (1,5-10)

DTD (ndm)




32. NONG PQ CYSTATIN C HUYET THANH VA MUC LQC CAU

THAN O BENH NHAN TIEN BTD, BTD TiP 2

3.2.1. Nong dp cystatin C huyét thanh & cac ddi twong nghién ciru
Bang 3.2. Nong d cystatin C huyét thanh & ciAc nhém nghién ciru

hom nghién el 6. Nhém tién|  Nhém P
chieng PTD PTPT2
fon did (n=115) | (n=86) | (n=137) | (a)&(b) |(b)&(c)|(c)&(a)
b @ | ® | "o
X +SD p2,44+10,8159,74+14,1]12,12+109,6
Nongdo | 43 45 32
Creatinine t’t}a}p m:f}t
ong do
(wmol/l) | YOECE | 99 105 668
Trung vi 60 66,5 77
(IQR) | (55-70) | (59 80) |(58 - 111,5)| < %001 | <0,01 ]<0,001
X +SD (0,84 +0,090,92+0,12 1,36 0,87
Nong do
- statin t;t}%p ng%t 0,54 0,67 0,59
L ong do
(mg/L) cao mhat | 100 1,20 5,00
Trungvi | 0,85 0,91 1,01
(I0R) |(0,79-0,91)|(0,85-1,00) (0,88-1,44) | < 001 |<0,001]<0,001
Bang 3.3. Ty Ié ting nong d§ cystatin C huyét thanh ¢ cAc nhém nghién ciru
Nhom chitng | Nhém tién PTD | Nhém PTDT2
(n=115) (n=86) (n=137)
Nhom nghién céu i (a) i (b ] (c
SO lugng | Ty 1€ | SO lwong | Ty 1€ |So6 luong| Ty 1€
(n) % (n) % (n) %
Néng do thflgg 115 [1000| 68 | 791 | 72 |[5255
cystatin € e T 0 0 | 18 | 209 | 65 |47.45
p (b-c) < 0,001 |
3.2.2. Nong d9 cystatin C huyet thanh va muc loc cau than ¢ bénh
nhan PTD, DTD tip 2
Bang 3.4. Miic lgc cau than & cac nhém nghién ciru
ém nghién cu| Nhom ching | N"omUien | Thom
(ml/ Eliﬁ 73m (n:(;)ls) (n=86) (n=137) P
P ™ (b) (©)
kD EpI 2606 |, 101,30 96,98 88,28 | 0,05
creatining (93,09-106,63)|(88,26-104,20) |(55,16-102,07) | ~ -
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GFR theo cong thtc
: 93,54 85,20 74,64
CKD.EPI 2012 cystatin| g7 81-102,16)| (78,03°97,00) | (45,71'92,37) | < ©0°
KD eIt |, 8756 91,63 7960 | 005
crestinine . yetatn C_|(62:10-104,40)| (84,27-99,42) | (49,06-06,59) |
o 87,38 -
GFR theo xa hinh than - - (60,29-109,04)
Bang 3.5. Miic lgc cau than theo nong dg cystatin C huyet thanh
m nehién ciru Nhém tién PTD Nhom PTDT2 P
g Khéng tang Tang Khong ting Tang
GFR Cystatin C | Cystatin C | Cystatin C | Cystatin C
ml/ h't/1,73m2 n=18 n=68 n=72 n=65
PRVLTI ™| @ (©) © @
IR (eo cong hic | 9854 88,32 100,01 5470  |p(a-b)<0,05
D-EP1L2D 91,88-104,65)(80,86-99,66)(90,58-106,15)(34,82-79,06)p(c-d)<0.05
IR theo core ¢ | 90,00 69,68 90,66 4432 |p(a-b)<0,05
nC (83,15-98,47) (65,56-72,62)(82,80-103,51){(26,76-54,82)p(c-d)<0,05
IR (o conghic | 94,55 77,73 94,51 4771 |p(a-b)<0,05
cretinine - cyotaiin C [88:86-10L13)74,14-84,50)(87.97-107,36)(31,93-66,86)p(c-0)<0,05
— 105,45 6034
GFR theo xa hinh than - - (90,89-122,95)(51,97-81,59)p(c_d)< 0,05

3.2.3. Twong quan giira nong d¢ cystatin C huyét thanh véi mirc loc
cau than . '
Bang 3.6. Twong quan giira nong d cystatin C huyét thanh véi GFR

¢ loc ci Nhém tién DTD Nhém DPTPT2
Mire 196 CU ™ Nng dg Néng dg | Nong dg cystatin|  Néng do
GER cystatin C creatinine C creatinine
r p r p r p r p
CKD.EPI <
2009 dya vao | -0,378 0.001 - - -0,832 | < 0,001 - -
creatinine '
CKD.EPI <
2012 dya vao - - -0,339 0.001 - - -0,653 | < 0,001
cystatin C '
CKD.EPI
2012 dya vao < <
creatinine- -0,834 0,001 -0,632 0,001 -0,860 | <0,001 | -0,738 | <0,001
cystatin C
Xa hinh than -0,728 | <0,001 | -0,619 | <0,001
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Bang 3.7. Twong quan giira cic cong thirc wéc doan GFR
v6i Xa hinh thin é nhém PTDT2

GFR udc doan theo cac cong Xa hinh thin
thirc r p
CKD.EPI 2009 dua vao creatinine 0,754 < 0,001
CKD.EPI 2012 dya vao cystatin C 0,816 < 0,001
CKD.EPI 2012 dua vao ca
creatinine-cystatin C 0,816 <0,001

3.3. MOI LIEN QUAN GIUA NONG PQ CYSTATIN C HUYET

THANH VOI1 MOT SO YEU TO NGUY CO BENH THAN PTH
Bang 3.8. Lién quan giira cic YTNC co benh than PTD

V@i nong dd cystatin C huyét thanh

hém nghién Nhom tién DPTD Nhom DTDT2
crry | Khong tiang Téang Khong tang Téang
cystatin C | cystatin C | cystatin C | cystatin C p
Cac YINC n=18 n=68 n=72 n=65
(a) (b) (© (d) 005
PP S p(a-n)>0,
D6 tuoi (nam) | 54,60+6,23 | 57,11+6,53 | 55,2948,18 59,2949,14 p(c-b)<0,05
. p(a-b)>0,05
Vong bung (cm) | 86,60+5,06 | 86,72+4,90 | 88,53+£7,04 | 88,49+8,02 0(c-b)>0.05
2 p(a-b)>0,05
BMI (kg/m?) | 22,63+1,88 | 22,12+1,41 | 23,1543,33 | 23,76+3,59 0(c-b)>0,05
p(a-b)>0,05
HATT (mmHg) [122,06+10,59| 123,78+9,23 | 123,75£14,67 |136,74+20,62 0(c-b)<0,05
p(a-b)>0,05
HATTr (mmHg) | 76,03+7,53 | 78,33+6,18 | 76,11£7,97 | 81,08+9,04 p(c-b)<0,05
Tang huyét ap p(a-b)>0,05
(%.n) 12,79 (11) 3,49 (3) 12,41 (17) 24,09 (33) 0(c-b)>0,05
Glucose HT 5,23 4,67 8,12 8,37 p(a-b)<0,05
(mmol/l) (4,74-5,8) | (4,06-5,/48) | (5,81-12,68) | (6,07-13,18) |p(c-b)>0,05
p(a-b)>0,05
HbAlc (%) 5,94+0,30 | 5,83+0,29 8,96+2,73 8,53+2,41 p(c-b)>0.05
Cholesterol 5,66 5,37 5,14 4,70 p(a-b)>0,05
(mmol/l) (4,82-6,34) | (4,74-6,00) | (4,29-6,08) | (4,09-5,77) |p(c-b)>0,05
Triglyceride 1,99 191 1,79 1,84 p(a-b)>0,05
(mmol/l) (1,30-3,51) | (1,31-2,55) | (1,16-3,24) | (1,19-2,95) |p(c-b)>0,05
HDL-c 1,24 1,13 1,09 0,99 p(a-b)>0,05
(mmol/l) (1,01-1,53) | (1,03-1,31) | (0,93-1,29) | (0,85-1,31) |p(c-b)>0,05
LDL-c 3,57 3,54 3,25 3,02 p(a-b)>0,05
(mmol/1) (2,92-4,29) | (2,93-4,52) | (2,56-4,09) | (2,55-4,02) |p(c-b)>0,05
Thoi gian phat
hién bénh DT 3(1-5,75) | 10 (3-13,18) |p(c-d)<0,05
(ndm)
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Béng 3.9. Twong quan giira nong d¢ cystatin C huyét thanh véi mot
s0 yéu té nguy co bénh than PTD

Nhom nghién ciru

Nong d9 cystatin C huyét thanh

Nhém tién PTD | Nhém DTDT2
Cac YITNC r p r p

Do tudi (ndm) 0,134 | >0,05 | 0,046 | >0,05

Vong bung (cm) -0,033 | >0,05 | -0,068 | >0,05

BMI (kg/m?) -0,132 | >0,05 | -0,007 | >0,05
HATT (mmHg) 0,048 | >0,05 | 0,292 |<0,001

HATTr (mmHg) 0,066 | >0,05 0,19 < 0,05

Glucose HT (mmol/l) -0,125 | >0,05 | -0,175 | >0,05

HbAlc (%) 0,078 | >0,05 | -0,275 | >0,05

Cholesterol (mmol/l) 0,02 > 0,05 0,03 > 0,05
Triglyceride (mmol/l) -0,03 > 0,05 0,07 > 0,05

HDL-c (mmol/I) -0,08 | >0,06 | -0,08 | >0,05

LDL-c (mmol/l) 0,06 > 0,05 0,06 > 0,05
Thoi gian phat hién bénh DTD (nam) - - 0,368 | <0,001

Bang 3.10. H01 quy binary logistic don bién cac yéu to anh hudéng
dén nong dd cystatin C huyét thanh ¢ nhém tién PTD

Thong so B Wald OR 95%CI p
Tudi (ndm) 0,056 1,989 1,057 | 0,978-1,143 | 0,158
Gibi (nam/nir) 0,575 1,071 1,778 0,598-5,285 | 0,301
Tang huyét ap 0,036 0,003 1,036 0,256-4,192 | 0,96
Béo phi vong bung 0,634 1,303 1,886 | 0,634-5,605 | 0,254
(BMgng;i‘é oty | 0336 | 0364 | 140 | 0474174 | 0546
HbAlc (%) -0,542 0,342 0,582 0,095-3,572 | 0,558
Cholesterol (mmol/l) | -0,228 0,756 0,796 | 0,476-1,331 | 0,385
Triglyceride
(r%n{ol i 0343 | 2223 | 071 | 0453-1,114 | 0,136
HDL-c (mmol/l) -1,204 1,965 0,30 0,056-1,615 | 0,161
LDL-c (mmol/l) 0,152 0,284 1,164 | 0,665-2,039 | 0,594
ACR (mg/mmol) 0,014 0,045 1,014 0, 894 1,150 | 0,831
Bang 3.11. H01 quy binary logistic don bién cac yeu t6 anh hwéng
dén nong dd cystatin C huyét thanh & nhém PTDT2
Théng sb B |Wald| OR 95%CI p
Tuoi (ndm) 0,054 | 6,438 |1,056| 1,012-1,101 | 0,011
Gidi (nam/nit) -0,099 | 0,083 {0,906 | 0,463-1,774 | 0,774
Thoi gian phat hién bénh (nam) | 0,138 |15,128|1,148| 1,071-1,231 | 0,001
Tang huyét ap -1,20510,478] 0,30 | 0,145-0,622 | 0,001
Béo phi vong bung -0,084 | 0,056 |0,920| 0,461-1,837 | 0,813
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Thura can (BMI > 23 kg/m?)  |-0,223| 0,421 | 1,25 | 0,637-2,453 | 0,517
HbAlc (%) -0,168 | 4,767 |0,845| 0,726-0,983 | 0,029
Cholesterol (mmol/l) -0,059| 0,407 |0,943| 0,787-1,129 | 0,524
Triglyceride (mmol/l) -0,036| 0,33 |0,965| 0,854-1,090 | 0,566
HDL-c (mmol/l) -0,486| 0,835 |0,615| 0,217-1,744 | 0,361
LDL-c (mmol/l) 0,039 | 0,08 |1,040| 0,791-1,368 | 0,777

ACR (mg/mmol) 0,028 |15,593]1,028| 1,014-1,043 | 0,001

Két qua phan tich hoi quy binary logistic don blen cho thay cac
yéu té anh huong dén ting nong do cystatin C nhu: tudi, thoi gian phat
hién bénh, tang huyet ap, albumin niéu va HbAlc, p <0,05.

Bang 3.12. H01 quy binary logistic da bién cac yéu té anh hwong
dén nong do cystatin C huyét thanh & nhém PTDT2

Thong so B Wald OR 95%CI p
Tudi (nam) | 0,078 | 6,927 | 1,081 | 1,020-1,146 | 0,008
Lo glanphit | o075 | 2816 | 1,075 | 0,988-1,169 | 0,003

i€n bénh (nam)

Tang huyetdp | 0,621 | 1699 | 0538 | 0,211-1,367 | 0,192
HbALc (%) | -0,109 | 1,096 | 0,897 | 0,732-1,099 | 0,25
ACR (mg/mmol) | 0,025 | 15544 | 1,026 | 1,011-1,040 | 0,001
Constant | -4,488 | 5344 | 0,011 0,021

Tlep tuc phan tich hoi quy binary logistic da bién céac yeu t6 néu
trén cho thay chi con tudi va bai xuat albumin ni¢u la cac yeu t6 nguy
co doc lap c6 anh huéng dén ting ndng d6 cystatin C huyét thanh &

bTDT2, p <0,05.

3.4. GIA TRI CUA CYSTATIN C HUYET THANH TRONG DU
BAO BENH THAN PAI THAO PUONG
Theo ADA, bénh than dai thao duong hay bénh than man duoc xac
dinh khi ty so ACR >3 mg/mmol va hoac GFR < 60 ml/phut/1,73 m?,
3.4.1. Gia tri cia cystatin C huyét thanh trong du bao albumin niéu

¢ nhom tién PTD, PTD tip 2

Bing 3.13. Twong quan giita nong dj cystatin C huyét thanh
vo6i bai xuat albumin niéu

Nhém tien PTD Nhéom DTDT2

Twong quan r 0 r b
Creatinine 0,02 > 0,05 0,55 < 0,001
Cystatin C 0,05 > 0,05 0,59 <0,001
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Bang 3.14. Pj nhay, do dac hiéu, dién tich dwéi dwong cong ROC cua cystatin C
trong du bao tiang bai xuat alboumin niéu ¢ nhém tién PTD

Gia tri du Téang bai xuat albumin niéu
- doan ACR > 3 mg/mmol
Chiso chirc | Biem | Do nhay (%) | Do déc hiéu (%)| AUC-ROC
niing thin cit | (95%Cl) (95% CI) (95% CI) P
Creatinine 49 23,53 98,55 0,515 >0.05
(umol/l) (6,8 —49,9) | (92,2 —100,0) | (0,405-0,625) | P
Cystatin C 23,53 97,1 0,563
(mg/Ll) | 198 | (6:8499) | (89,0-99,6) |(0,452-0,670)|P>00°

Bang 3.15. B¢ nhay, d dic higu, dién tich dwéi duwong cong ROC cia
cystatin C trong du bao ting bai xuat albumin ni¢u & nhom PTP tip 2

ia tri dr do4an Ting bai xuat albumin niéu
) ACR >3 mg/mmol
Chi sé chir¢ Diém cit | Do nhay (%) | Po dichiéu (%) | AUC-ROC
niing thin (95% Cl) (95% Cl) (95% ClI) P
Creatinine 45,24 86,79 0,677
(umol/l) % | (383-565)| (74,7-945) | (0,592-0,754) |P<0:001
Cystatin C 54,76 94,34 0,793
(mg/L) 127|435 657)| (84,3-988) |(0.715-0,857) |P<0:001

3.4.2. Gia tri cuaa cystatin C huyét thanh trong duw bao giam miic loc
ciu than & nhém tién PTD, PTD tip 2
3.4.2.1. Gid tri ciia cystatin C huyét thanh trong dw dodn giam
GFR ¢ nhom tién DTD
O nhom tién DTD, GFR trung binh 1a 91,50+11,53 ml/phit/1,73nm?, khong

¢6 truong hop nao cd6 GFR < 60 ml/phit/1,73m?.
Vi vay chung t6i chi danh gia d6 nhay, d6 dac hiéu, dién tich dudi
duong cong ROC cua cystatin C trong du bao giam nhe GFR (60
ml/phtt/1,73m? < GFR < 90 ml/phut/1,73m?) theo phan d¢ giai doan
bénh than man.
Bang 3.16. P§ nhay, do dac hiéu, dién tich dwéi dwong cong ROC
cua cystatin C trong dw bao giam nhe GFR

id tri du bao 60 < GFR < 90 ml/phit/1,73m?
Chi so~shuirc biém | B6 nhay (%) | Do dac hiéu (%) | AUC-ROC
niing than cit | (95%Cl) (95% ClI) (95% Cl) P
Creatinine 73 58,3 84,0 0,781 <0.001
(umol/l) (408-745) | (709-928) | (0,679-0,863) | ="
Cystatin C 750 94,0 0,922
maL) | %97 | 578-87.9) | (835-987) | (0,843-0,969) | <0001
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3.4.2.2. Gid tri du dodn giam GFR ciia cystatin C huyét thanh ¢ nhém DTDT2
Bang 3.17. B¢ nhay, d¢ diac hiéu, AUC-ROC cua cystatin C trong du bao
GFR < 60 ml/phit/1,73m?theo CKD.EPI 2012 creatinine-cystatin C

i4 tri dw bao GFR < 60 ml/phat/1,73m?
) .2 Do nhay | Do dac hiéu
Chi s6 ch piem | (o) (%) A(g5%/'R§|)C p
ning thian (95% Cl) | (95% CI) 0
Creatinine 93 97,6 89,5 0,974 <0.001
(umol/l) (87,4-99,9) | (81,5-94,8) | (0,931-0,993) | <
Cystatin C 100,0 95,38 0,992
(mg/L) 1.30 | 91:6-100,0) | (89,6-98,8) | (0,959-0,999) | <0001

Bang 3.18. Pg nhay, do dac hiéu, AUC-ROC cua cystatin C, creatinine

trong dw bao GFR < 60 ml/phut/1,73m?theo Xa hinh thin
ia tri dw bao GFR < 60 ml/phat/1,73m’
Chi socharc biém | D6 nhay (%) | Do dac hiéu (%) | AUC-ROC p
néng than cit | (95%Cl) (95% Cl) (95% Cl)
Creatinine 84,4 86,5 0,920
(umol/l) 103 | 68,1-948)| (784-92,4) |(0,861-0,959) | <0-001
Cystatin C 93,94 87,5 0,936
(mg/L) | 1328 | (797-991)| (79,6-932) | (0,882-0,071) <0001

3.4.3. Phan tich hdi quy binary logistic cac yéu to nguy co du bio
bénh than dai thao dwong
3.4.3.1. Héi quy binary logistic cdc yéu t6 nguy co dw bdo bénh than
DTD dwa vao albumin ni¢u
Bang 3.19. Héi quy binary logistic cic YTNC dw bao bénh than
PTP dua vao ty s6 ACR & nhém tién PTD

] Ty suat
Théng so B Wald | chénh 95% ClI p
OR

Tuoi (ndm) -0,042| 0,612 | 0,959 0,863-1,065 | 0,434
Gidi (nam/nir) 0,555 | 0,365 | 1,741 0,281-10,772 | 0,551
Tang huyét ap 1,052 | 1,415 | 2,864 | 0,506-16,223 | 2,18
Béo phi vong bung 0,181 | 0,049 | 1,199 0,242-5,93 0,824
(BMg“g;iz jm?) | 1145|2306 | 0,318 | 0073-1395 | 0,129
HbAlc (%) 0,798 | 0,522 | 2,222 | 0,255-19,389 | 0,47
Cholesterol (mmol/l) | 0,485 | 0,526 | 1,625 0,438-6,031 0,468
Triglyceride (mmol/l) | 0,159 | 0,243 | 1,173 0,622-2,210 | 0,622
HDL-c (mmol/l) 0,145 | 0,017 | 1,156 0,13-10,248 | 0,896
LDL-c (mmol/l) -0,621| 0,74 0,537 0,13-2,213 0,39
Creatinine (umol/l) -0,021| 0,511 | 0,979 0,924-1,073 0,475
Cystatin C (mg/L) 3,847 | 1,568 | 46,855 | 0,114-19314,73| 0,211
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Bang 3.20. Héi quy binary logistic cac YTNC du bao bénh than
DPTPD dwa vao ty so ACR ¢ nhém DTD tip 2

Théng s B Wald | ¥ SU3t | 9506 CI D
Tuoi (ndm) -0,002 0,009 0,998 0,947-1,050 | 0,926

Gidi (nam/nk) 0,029 0,003 1,030 | 0,357-2,973 | 0,957
Tang huyeét ap 0,736 2,285 2,087 | 0,804-5,415 | 0,131
Béo phi vong bung | -0,071 | 0,017 0,931 | 0,324-2,675 | 0,895

BMI o33 ey | 0437 | 008 | 1147 | 04452088 | 0,777
HbALC (%) 0042 | 0186 | 0959 | 0.792-1.161 | 0,667
C(hrg:ﬁgtﬁ{)o' 0105 | 0084 | 00901 | 0444-1827 | 0772
Tr(ﬁ]%gﬁjl')de 0072 | 0139 | 093 | 0636-1,360 | 0,709

HDL-c (mmol/l) -0,456 | 0,329 0,634 | 0,133-3,011 | 0,566

LDL-c (mmol/l) 0,352 0,611 1,422 0,588-3,435 | 0,434
Creatinine (umol/l) | -0,010 0,738 0,99 0,967-1,013 | 0,39
Cystatin C (mg/L) | 3,885 | 8,122 | 46,688 | 3,364-704,6 | 0,004
3.4.3.2. Héi quy binary logistic cic YTNC dw bdo bénh thin ddi thdo
dwong dwa vao GFR < 60 ml/phiit/1,73m?

Nhom tién DTD khong c6 truong hop nao GFR < 60
ml/phat/1,73m% Vi vay chung t6i chi phén tich hdi quy cac YTNC anh
hudng dén bénh than DTP dua vao GFR < 60 ml/phit/1,73m? theo xa
hinh than cho nhom BPTDT2 (hay con goi la bénh than man).

Bang 3.21. Hoi quy binary logistic don bién cac YTNC dw bao bénh
than PTD dua vao GFR < 60 ml/phut/1,73m? & nhom PTDT2

A £ Ty suat
Thong s0 B Wald chénh OR 95% ClI p
Tudi (ndm) -0,003 0,016 0,997 0,954-1,043 | 0,9

Gidi (nam/nf) 0,375 0,847 1,455 0,663-3,196 | 0,350

Thoi gianphat 14996 | 11141 | 1125 | 1,055-1,206 | 0,001
hién bénh (nam)

Tang huyét ap 0,827 4,125 2,286 1,029-5,007 | 0,042

Béo phi vong bung | 0,631 2,070 1,880 0,796-4,441 | 0,150

(BME“%C@;MZ) 0132 | 0109 | 0876 | 0,400-1919 | 0,741
HbALc (%) 232 | 4758 | 0,793 | 0,644-0977 | 0,029

ACR (mg/mmol) | 0,015 | 21,899 | 1,015 | 1,008-1,021 | 0,001

Creatinine (umol/l) | 0,042 21,690 1,043 1,025-1,062 | 0,001

Cystatin C (mg/L) | 422 | 25742 | 68,04 |13,33-347,36] 0,001
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Két qua phéan tich hdi quy binary logistic don bién cho thiy cac
YTNC nhu: thoi gian phat hién bénh DTD, ting huyét ap, HbAlc,
albumin niéu, nong do creatinine va nong do cystatln C c6 lién quan
dén bénh than DTD v6i GFR < 60 ml/phut/1,73m?, p < 0,05.

Bang 3.22. Hoi quy da bién binary logistic cac YTNC du bao
bénh than PTD dua vao GFR < 60 ml/phiit/1,73m? & nh6ém PTPT2

Théng sb B Wald OR 95%ClI p

Thoi gian phét hién | )56 | 9315 | 0965 | 0,851-1,094 | 0,575
bénh (ndm)

Tang huyét ap 0,048 0,004 1,049 0,256-4,306 | 0,947

HbAlc (%) 0,059 0,137 1,061 0,776-1,451 | 0,711

ACR (mg/mmol) 0,001 0,001 1,000 0,992-1,008 | 0,982

Creatinine (umol/l) | 0,011 0,774 1,012 0,986-1,038 | 0,379

Cystatin C (mg/L) | 3,841 7773 | 46583 |3,129-693,43 | 0,05

Constant -7,968 13,445 0,001 0,001

Chung t6i tiép tuc phan tich hoi quy da bién cho cac YTNC néu trén
c6 anh huéng dén benh than DTD dwa vao GFR < 60 ml/phut/l 73m%

Két qua phan tich hdi quy da bién binary logistic cho thay chi ¢ nong do
cystatin C huyét thanh (OR = 46,583; p=0,005) 1a yéu t nguy co doc lap duy
nhat du doan bénh than BTD (GFR < 60 ml/phut/1 ,73m?). Creatinine huyet
thanh khong c6 kha nang du doan nay.

M5 hinh hdi quy binary logistic da bién duoc xac dinh nhu sau:

Logistic (bénh than DTD, GFR < 60 ml/phat/1, 73m2) = -7,968 +
3,841 x cystatin C huyet thanh.

Chuong 4
BAN LUAN

4.1. NONG PO CYSTATIN C HUYET THANH VA MUC LQC
CAU THAN o BENH NHAN TIEN DTD, DTD TiP 2
4.1.1. Nong do cystatln C huyét thanh ¢ cac dbi twong nghién ciru

Ket qua nghlen ctiu cua chiing t6i cho thiy nong do cystatin C huyet thanh
tang dan co y nghla thong ké tir nhom chimg dén nhom tién DTD va DTDT2.
Su khéc biét nay c6 y nghia thong ké, p<0,001. Ty I8 ting nong do cystatin C &
nhom tién DTP 14 20,9 % va nhom DTDT2 14 47 45%, p<0,001.

Chua c6 nghién ctru nao ¢ Viét Nam de cap dén cystatin C huyét
thanh trén doi tuong tién DTD.

Céc nghién ctru cho thdy ndng do Cystatln C huyét thanh lién quan
Vv6i dé khang insulin, béo phi, ting huyét ap, HCCH. Ngoai ra, ndng do
cystatin C cling lién quan v6i tinh trang viém va stress oxy h(')a, day la
nhitng yeu to chinh trong bénh sinh cia HCCH. Stress oxy héa da duoc
ching minh gay tang tong hop cystatin-C mRNA va protein, diéu nay
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c6 thé phan anh mot dap ung bao vé té bao véi stress oxy héa. Bén canh
do6, mot so nghlen ctru da cho thiy c6 m01 lién hé glua tinh trang viém
man tinh v6i ty 1€ phat sinh DTD. M01 trong quan gitra tang nong do
cystatin C v6i sy xuat hién DTD c6 thé dugc g|a1 thich mot phan boi su
lién quan truc tiép cua cystatin C huyét thanh véi cac qua trinh viém, rdi
loan chirc nang ndi mac, do do lam tang nguy co DTD.

baco nhung thao luan sau hon Vvé co che sinh hoc nhan qua dang sau anh
hudng cua cac roi loan Chuyen hoa va tang nong do cystatin C trong hon thap
ky qua. Co ché chinh xac cua, van dé nay van chua dugc hleu 15 hét.

Mot vai nghlen chu vé gen rs13038305 cho thdy tang ndng do
cystatin C trén cdc bénh nhan roi loan glucose mau la do lién quan véi
bénh than man, giam do thanh thai cua than. Tang nong do cystatin C
c6 lién quan véi tinh trang khang insulin, tang huyét ap, HCCH, béo
phi...nhung khong c6 quan h¢ nhan qua glu'a cac tinh trang nay
4.1.2. Nong d Cystatln ¢ huyét thanh va miic loc cau than & cac doi
twgng nghién ciru

Trong két qua nghién ctru cua ching t61 co mdi twong quan nghich
chat ché gitra nong do cystatin C huyét thanh véi GFR. Méi fwong quan
nay la chat ch€ hon khi so voi creatinine ¢ ca 2 nhom tién BTD va
DTDT2. Trong nghlen ctru nay, ching toi tinh todn GFR theo cic cong
thitc wéc doan dya vao cystatin C, creatinine huyét thanh don doc hoic
phdi hop ca 2. Rleng 0 nhom benh nhan DTDT?2 la nhom co ty 1€ blen
chung CKD c6 y nghia, chiing t6i do GFR bang xa hinh than véi chat
dong vi phong xa ®mTc-DTPA, day dugc xem la tiéu chuan vang dé
tinh toan GFR. Mot diém khac blet Voi cac nghién curu trong nudc dugc
thuc hién trude day trén bénh nhan DPTDT2 1a GFR chi dugc tinh toan
qua cac cong thirc udc doan dya vao creatinine va cystatin C.

Trong thyc hanh 1am sang, GFR dugc udc tinh dya trén sy do luong
cac chat ndi sinh trong méu, creatinine huyet thanh 1a mot dau 4n sinh
hoc dang dugc sir dung rong rai & hau hét cac phong xét nghiém nhu la
mot xét nghlem dau tién trong danh gla chtic nang than. Tuy nhién,
creatinine khong dac trung cho GFR, vi nong dd cda n6 bi anh huong
boi cac yéu té ngoai than nhu tudi tac, gigi tinh, chung toc, khéi co,
thudc dang str dung, va ché d6 an va mot S0 bénh ly di kém. Creatlnlne
duogc loc qua cau than (90%), khong dugc tai hap thu tai 6ng than
nhung duoc bai tiét thém tai noi nay (5- 10%)

Hién nay, cystatln C da dugc dé xuét 1a ddu 4n sinh hoc thay thé cho
creatinine dé udc doan GFR. Cystatlnm C voi dac tinh dugc tao thanh
tu cac te bao c6 nhan trong co thé véi mot toc do hang dinh, duoc loc
duy nhat bai cau than, khong duoc bai tiét boi ong than, tai hap thu va
thoai glang hoan toan tai ong luon gan khong co duong vao lai tuan
hoan va it bi anh huong boi cac yeu t0 ngoai than nhu creatinine,
Cystatin C dugc biét 1a mot chit noi sinh hea hen c6 thé thay thé
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creatinine trong udc doan GFR véi do chinh xéac cao hon, sém hon. Hon
thé nita, cystatin C khong phu thudc nhiéu vao khéi co, n6 cho thay sy uu
Viét hon creatinine trong do luong chuc nang than 6 nhom bénh nhan déc
biét nhur Ia tré em, nguoi [6n tuodi, va bénh nhén co khi luong co giam.

Mot ty 1¢ dang ké nhitng dbi tugng PTDT? trai qua giai doan tién DTD
va ¢6 biéu hién rdi loan chirc ning than, viéc phat hign CKD sém rat quan
trong va tir 6 can thiép s6m deé lam glam su tién trien cua suy than, do do
c6 thé cai thién chat luong cuoc song cling nhu co hoi soéng con. Vi vay,
cystatln C 1a dau an chan doan quan trong dé phat hién CKD giai doan sém
& nhitng bénh nhan véi ndng do creatinine chua thay doi.

4.1.3. Cac cong thirc wée doan muc loc ciu than dua vao creatinine,
cystatin C huyét thanh va xa hinh than

Hyong dan cua KDIGO 2012 vé danh gia va quan ly CKD khuyén
cdo rang cac bac si lam sang sir dung creatinine nhu 1a xét nghiém ban
dau dé udc doan GFR. Udc doan GFR bang cystatin C hay do luong
GFR (xa hinh than) 1a xét nghlem can thiét dé danh gia lai GFR nham
dua ra mot quyet dinh 14m sang ding dan

Két qua nghién ctru ciia ching toi, ndng do cystatin C tuong quan
nghlch chat ch€ hon voi GFR so voi Creatinine & ca 2 nhom tién DT
va PTPT2. O nhém PTPT2, GFR ude doan theo cong thirc CKD.EPI
dua vao cystatin C don doc hoac phdi hop creatinine (r 0,816; p <
0 001) tuong quan chat ché véi xa hinh than hon so véi cac cong thic
udc doan chi dya vao creatinine (r=0,619; p < 0,001).

bé phat hién DKD, cic huong dan hlen hanh khuyen cao sang loc
hang nam sy bai xuit albumin niéu va GFR qua cac cong thuc dya vao
creatinine va hodc cystatinin C. Str dung cong thirc udc doan GFR dya
vao cystatin C duoc khuyen cao khi GFR u6c doan tir creatinine tir 45-
60 mL/phat/1,73 m® va khong co bang chtng tén thuong than, cic tinh
trang anh hu:ong dén creatinine nhu bénh nhan DTD bi cit cut chi gay
mat khdi co, cac bénh ly than kinh. O bénh nhan DTD, uéc doan GFR
dwa vao creatinine ¢ thé udc doan dudi mic GFR, dac biét bénh nhan
c6 GFR binh thuong hodc tang loc.

Gan day, mot vai cong thirc uéc doan GFR duya vao cystatin C HT
da dugc phat trién va khuyén céo 1a mot xét nghiém xac dinh lai chan
doan CKD trén nhung dbi twong co GFR giam nhe dén trung binh khi
ude doan dua vao creatinine (GFR 45-59 ml/phat/1,73m?) va khong c6
dau hiéu tén thuong than khac nhu tang bai xuat albumin niéu. Cystatin
C it chiu anh huorng Cua cic yeu t6 ngoai than nén GFR udc doan dua
vao cystatln C c6 nhiéu vu diém hon cong thitc udc doan dua vao
creatinine ¢ bénh nhan DTD. T nhiing y tuong nay, mot vai nghién
ctru khac ciing duoc tién hanh dé so sanh vai tro clia cong thirc ugc
doan GFR dua vao cystatin C vai creatinine & bénh nhan BDTD.
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Gén day nhat, mot phan tich gop cua Amanda Veiga Cheuiche va cong
su (2019) tir 23 nghién ciu, bao gom 7065 nguoi tham gla V6i 24 cong thac
ugc doan GFR duoc phén tich trong khoang dao dong rong cua GFR. Hau
hét cac nghién ctru déu khang dinh rang cac cong thirc udc doan GFR chi
dya vao cystatin C hay phdi hop creatinine twong tng véi GFR do duoc
bang Xa hinh than trén bénh nhan DTD.
4.2.NONG PQ CYSTATIN C HUYET THANH VA MOT SO YEU
TONGUY CO BENH THAN PTD

C6 nhiéu yéu to nguy co cho sy xuit hién bién Chung bénh than
DTD nhu: di truyen tuoi, chung toc, ting glucose mau, ting huyét ap,
béo phi, hut thudc 14, tinh trang viém. .

Trong nghién ctu nay ching toi chi khio st duoc mot sb yéu tb
nguy co cua cua bénh than DTD, day cung la cac yeu t6 nguy co CKD
va la dac diém 1am sang va can 1am sang cua cac doi tugng nghién ciu.

Gan nhu khéng c6 su tuong quan va khac biét Vé gié tri trung binh cua mot
s yéu to nguy co bénh than DTD giita nhom khong ting va nhém ting nong
d9 cystatin C ¢ nhém tién DTD, . p > 0,05. Phan tich hoi quy logistic khong co
yeu t6 nguy co ndo anh hudng ¢ den L ting nong do Cystatln C dtién DTD.

O nhém BTDT2, mot s6 yéu to nhur do tudi, huyét a ap tam thu, huyét ap tim
truong va thoi gian phat hién bénh BTD & nhém tang nong do cysta‘un C cao hon
nhom khong tang nong do cystatln C, p <0,05 va tuong quan mirc do yéu. Phin
tich héi quy logistic cho Thay cac yeu to nhur tudi, aloumin niéu 1a YTNC doc lap
¢6 anh huong dén sur tang nong do cystatin C ¢ nhom DTDT2,

Cac huorng dan didu tri hlen hanh déu khuyen céo kiém soat cac yeu t6
bénh nguyén ciing nhu cac yeu t6 nguy co dé lam cham su phat t; tnen va tién
trién ctia bénh than DTD cling nhu bénh than man, Tudi tac 1a yeu t6 khong
thé can thiép, nhu vily ngoai viec klem soat cac yéu t§ bénh nguyén thi can
thigp 1am giam albumin niéu 1a van dé cét 15i trong thyc hanh 1am sang dé
lam giam su tién trlen cia DKD ciing nhu CKD.

4.3. GIA TRI CUA CYSTATIN C HUYET THANH TRONG DU’
BAO BENH THAN PAI THAO PUONG

Bénh than dai thao duong cling nhu bénh than man thuong duoc
chan doén 1am sang dya vao sy ting bai xuat albumin niéu va/hoac
giam GFR < 60 ml/phut/1,73 m? hing dinh.

4.3.1. Giatricia cystatln C huyét thanh trong du bao bai xuét albumin nigu

Bénh than DTD va CKD la van dé suc ‘khoe toan cau. Cac huéng
dan 1am sang gan day déu két hop albumin niéu va udc doan GFR dé
dinh nghla va phan do g1a1 doan CKD. Tuy nhién, cdc huéng dan xac
dinh rang sy tién trién caa CKD chi dya vao thay d6i GFR va khoéng
quan tam dén vai tro va/hodc theo doi thuong xuyen albumin ni¢u. Thay
d6i albumin nigu c6 thé xem nhu 1a mét chi s6 sém cho sy tién trién va
cac bién chimng cua CKD hon la GFR, nhung sy lién quan nay khong
duogc ching minh day du, han ché nay thuong gap ¢ DKD.
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Trong nghién clru cta chiing t6i, khong c6 sy lién quan giira nong do
cystatin C huyet thanh va bai xut albumln ni¢u, cling nhu kha nang du
doan albumin niéu ¢ cac ddi tuong tién DTD.

Tuy nhién, 6 nhom DTDT2, c6 sy twong quan giira nong do CyStatln
C va bai xuét albumin niéu (r=0,59; p < 0,001), su lién quan nay chat
ché hon so véi creatinine (r=0,55; p < 0,001). Cystatin C cling c6 kha
nang dy doan albumin niéu véi d nhay (54,76%), do dac hiéu (94,34%),
dién tich dudi duong cong ROC (ROC 0,793, p<0,001) cao hon creatinine
(45,24%; 86,79%); 0,677).

,Tuy vay con rat it nghién ctru trong cung nhu ngoai nudc dé Cap den
mbi lién quan giita ndng do cystatin C & ddi tuong tién DTD véi cac roi
loan chirc nang than.

Trong hon 3 thap ky qua, bai xuit aloumin ni¢u dugc thira nhan 1a co
vai tro trung tam trong chan doan va quan ly CKD va DKD. Tuy nhién, bai
xuét albumin niéu c6 thé bj anh huong boi mot vai yeu t6 nhu ndng do
peptide loi tiéu nhi (ANP) arglnlne vasopressin, angiotensin I,
aldosterone, glucose mau, va huyet ap trung binh dong mach. Albumin c6
the bi thoai giang do su hOat héa clia céc proteases ndi sinh duong tiéu. Su
bién thién albumin trong mdi ca thé 1a kha cao. Hon nira, Su bai xuit
albumin niéu 1a thay di, trong khi su glam GFR la thudng tién trién.

Trong nghlen cau cua ching to1, & cac dbi twong tién PTD va
DTDT2 ngay ca véi muic bai xu4t albumin niéu trong gidi han binh
thuong, nong do cystatin C cung da tang cao hon nhom chuing. Nong do
cystatin C & nhém tién DTD véi bai xuat albumin ni¢u binh thuong la
0,92 + 0,11 mg/L, ndng do cystatin C 6 nhom DTDT?2 véi albumin niéu
binh thuo‘ng 1a 0,93 + 0,20 mg/L, déu cao hon nhom chung 0,84+0,09
mg/L p <0,05. Dleu nay ching t6 da co su bién d6i nong do cystatln C
xay ra som hon ngay ca khi chua xuit hién albumin niéu & cac ddi
tuong r01 loan glucose mau nay. Phan tich hoi quy logistic ciing cho
thay nong do cystatin C 1a yéu t6 duy nhat anh huong dén bai xuat
albumin ni¢u (OR 46,688; p =0,004) ¢ nhém DTDT?2.

Theo quan ni¢m trudc day, biéu hién som nhét cua bénh than DTD 1a
sw xuat hién cua lugng nhé albumin trong nuéc tiéu, hay con goi la
microalbumin niéu (albumln niéu vi lugng). Tuy nhién, mét ty 16 dang ke
bénh nhan DTDT2 c6 thé ton thuong than voi GFR < 60 ml/phut/ 1,73 m?
ma bai xuét albumin niéu binh thuong Dleu ndy goi y rang co mot dau
an sinh hoc c6 thé xuat hién trudc cac dau an truyén thong cua bénh than
man ¢ bénh nhan DTD nhu albumin ni€u va creatinine huyet thanh. N6
¢6 thé duoc str dung dé phat hién bénh than giai doan sém khi albumin
niéu chwa xuét hién.

4.32. Gia tri clia cystatln C huyét thanh trong dur bao giam miic loc cau than

Két qua nghlen cuu cua chung t6i, cystatin C ¢6 do nhay, do dic hiéu, dien
tich dudi dudng cong ROC cao hon creatinine trong chan doan giam nhe GFR
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(60 < GFR < 90 ml/phut/1 73m2) va glam GFR < 60m]/phut/ 1,73m? & ca nhom
tién DTD, DTDT2 theo cac cong thirc udc doan cling nhur xa hinh than. Dién
tich dudi duong cong ROC cua cystatin C trong chan doan giam GFR hau nhu
cao trén muc 0,9; p< 0,001.

Cac nghien cau trude day ¢ bénh nhan PTDT2, GFR chi dugc udc
doan qua cac cong thurc hOac do6 thanh thai creatinine. Trong nghién ctu
cua ching t6i GFR dugc do bang xa hinh than véi hoat chit DTPA.

Hién nay creatinine duoC St dung phd bién véi vai tro 1a mot dau an
dé danh gia chic niang than trong thyc hanh lam sang, nhung lai thiéu
hiéu qua trong phat hign som CKD ¢ nhiing dbi tuong DTD. Nghién
ciu moi day cua Temesgen Fiseha va cong su, co dén hon 56,5% bénh
nhan DTD bi CKD lai c6 muc creatinine binh thuorng Creatinine khong
c6 kha nang phat hién sdm suy giam cua GFR vi nong do creatinine chi
ting trén g10| han binh thuong khi suy giam chirc niang than khoang
50%, dleu nay chung t6 rang GFR da thay dbi trudc khi creatinine HT
bt ddu bét thyong. Nhiéu bang chtung dd cho thiy ring nong do
cystatin C c6 thé tang som hon creatinine sau khi GFR giam xuong.

Trong nghién ciru cta chung toi, phan tich héi quy da bién logistic
cic yéu tdo anh huong dén benh thian DTD véi GFR < 60
ml/phat/1,73m? (hay CKD) cho thay chi ¢ cystatin C HT 1a yéu t6
nguy co doc lap duy nhat c6 kha nang dy doan bénh than DTD ¢ nhom
bTPT2 (OR 46,583; p < 0,05), con creatinine huyet thanh thi khong

Nhu vay, cac ‘dhu 4n sinh hoc noi sinh chan doan i loan chitc nang than
¢ giai doan som 1a vo clng quan trong dé co nhing can thlep kip thoi vai
Muyc tiéu lam chdm sy tien trién va suy giam chie ndng than cling nhu giam
cac bién ¢ 1am sang cua CKD. Cystatln C gia tang nhanh hon creatinine sau
khi c6 sy suy giam cua GFR va phat hién chinh xéac sy thay dol s6m caa
GFR. Nong do cua cystatin C con gia tang trude khi co sy XUat hién cua
albumin niéu vi luong, do do6 ¢ thé duoc sir dung dé phat hién ton thuong
than & nhitng bénh nhan c6 albumin niéu binh thuong. Ngoai ra, cystatin C
HT c6 do nhay, d6 dac hiéu, ROC cao hon so voi creatinine trong chan doan
albumin niéu, giam GFR. Vi vay dugc xem la cong cu co gia tri sang loc
ciing nhu chan doén t6t ton thirong than & bénh nhén ting glucose mau man.

KET LUAN
1. Nong dd cystatin C huyét thanh va mic loc cau than & bénh nhan
tlen bTD, bTDT2
- Nong do cystatin C ting dan c6 y nghla thong ké tir nhom tién DTD
dén PTDT2 so véi nhom ching, nong do twong ung lan lugt la
0,84+0,09; 0,92+0,12; 1,01 (0,88-1,44) mg/L, p < 0,001.
- Ty Ie tang nong do Cystatln C & nhom DTDT2 1a 47,45% cao hon
nhom tien DTD 1a 20,9%, p < 0,001.
- Nong do cystatin C tuong quan Ilgthh Vi GFR ¢ ca 2 nhém tién BTD va
DTDT2. Su twong quan nay chat ché hon so vai creatinine, p < 0,01).
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- GFR ¢ nhom tang néng d6 thap hon nhém khong ting nong do
cystatin C ¢ ca 2 nhom tién DTD va DTDT2, p < 0,05.
- GFR udc doan theo cac cong thuc dua vao cystatm C don doc hogc phdi hop
VGi creatinine tuong quan thuan rat chat ché véi xa hinh than (r—O 816; p <
0,001) hon so véi creatinine (r=0,754; p < 0,001).
2. Lién quan giira nong dd cystatin C huyét thanh véi mot so yéu to
nguy co bénh than PTD
- Khong 6 méi lién quan giita ndng do cystatin C véi mot sé YTNC ¢
nhém tién DT, p > 0,05.
- Tuong quan thuan muc do yéu giita ndng do cystatln C véi HATT
(r=0,292; p < 0,001), HATTr (r=0,19; p < 0,05) va thoi gian phat hién
bénh (r=0,368; p < 0,001). Tudi (OR 1,081, 95% CI: 1,02-1,14;
p=0,008) va ACR (OR 1,02; 95% CI: 1,01-1,04; p=0 ,001) 1a cac YTNC
doc 1ap anh huong dén ting nong do Cystatlnln C 0 nhom bTDT2.
3. Gia tri ciia cystatin C huyét thanh trong dw bao bénh thin DTD
3.1. Gid tri cuia CyStatln C huyet thanh trong dw béo albumm niéu
- Cystatln C khong c6 gia tri du bao tang bai xuat albumin niéu &
nhom tien DTD. )
- Cystatin C c6 gia tri du bao tang bai xuat albumin niéu véi do nhay 54,76%; do
dc hiéu 94,34%; ROC 0,793 cao hon so véi creatinine s DTDT2, p <0,001.
3.2. Gid tri cua cystatin C huyét thanh trong du bdo gidm maic loc Cau thgn
- Nhém tién dai thao dwong:

o Cystatin C c6 do nhay 75,0%, do dac hiéu 94,0%, ROC 0,922 cao hon
creatinine trong du doan giam nhe GFR, p<0,01.
- Nhom dai thao dlro’ng tip 2

o Cystatin C ¢6 d6 nhay, do dac hiéu, ROC rét cao trong du doan GFR <
60ml/phit/1,73m? theo cong thic udc doan (100%; 95,8%; ROC 0,992;
p<0,001) va xa hinh than (93,94%; 87,5%; ROC 0,936; p<0,001).

Tang nong d6 cystatin C la YTNC doc 1ap du bao DKD, CKD véi

GFR < 60 ml/phtt/1,73m2 M6 hinh héi quy binary logistic: Logistic (GFR <
60 ml/phit/1,73m?) = -7,968 + 3,841 x Cystatin C huyét thanh.

KIEN NGHI

Qua két qua nghién ctu cua luan 4n, ching t6i c6 mot sé kién
nghi nhu sau:

Ngoai cac dau 4n truyen thong trong danh gia chic nang than
nhu albumin ni¢u va GFR u6c doan dya vao creatinine, trong thuc hanh
lam sang nén thuc hién xét ngh1em cystatln C huyet thanh thuong quy
hon dé dénh gla ton thuong than & cac doi tuong roi loan glucose mau
man, dac biét & bénh nhan DTD cling nhu céc dbi tugng co6 nguy co
benh than dé c6 nhitng nhan dinh chinh xé4c, rd rang hon vé nhiing ton
thuong than.
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Study of glomerular filtration rate based on serum cystatin C in
patients with prediabetes and type 2 diabetes mellitus

INTRODUCTION

1. The necessity of the research

Diabetic kidney disease (DKD) is described with a gradual
increase in level of albumin in the urine from micro-to macro, and a
progressive decrease in glomerular filtration rate (GFR). However,
recent studies have shown that a significant proportion of patients
with diabetes and decreased eGFR but still be normoalbuminuria.
Therefore, whether there was an earlier biomarker of kidney damage
before the elevations of urinary albumin excretion.

Albuminuria has been known as a marker of glomerular damage
for a long period, serum creatinine is a traditional biological marker
for assessment of glomerular filtration rate in clinical practice.
Although many formulas have been formulated and standardized for
the measurement methods of serum creatinine, the estimated
glomerular filtration rate (eGFR) based on serum creatinine still has
some limitations, sometimes with differences from actual filtration
level of glomeruli. Recent reports have demonstrated that serum
cystatin C may be used in clinical practice as a greater sensitivity
and specificity marker of eGFR than creatinine. Serum cystatin C
may detect the decrease in GFR at an early stage while albuminuria,
serum creatinine within a normal range.

In Viet Nam, there has not been a lot of research on the role of
serum cystatin C in the evaluation of kidney damages, especially in
patients who have a chronic hyperglycemia. Therefore, we do this
dissertation: “Study of glomerular filtration rate based on serum
cystatin C in patients with prediabetes and type 2 diabetes mellitus «.
2. Research objectives
2.1. Evaluate serum cystatin C levels and glomerular filtration rate in
patients with prediabetes and type 2 diabetes mellitus.

2.2. Investigate the correlation between serum cystatin C levels and
some risk factors and the predictive value of diabetic kidney disease
in the research subjects.

3. Scientific and practical contribution of the study

Cystatin C isa low-molecular-weight protein produced by all
nucleated cells in the body. It is formed at a constant rate and freely
filtered by glomerulus with neither reabsorption nor secretion by the
renal tubules, and no extrarenal elimination. The cystatin C has a lot
of advantages such as being non-affected by age, gender, weight,
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muscle bulk, height, and comorbid conditions, in comparison with
creatinine. So cystatin C is better than serum creatinine in the
estimation of Glomerular Filtration Rate.
3.2. Practical contribution of the study

Study of serum cystatin C in patients with prediabetes and type 2
diabetes mellitus helps identify accurately the stages of chronic
kidney disease, stratify the risk subjects and have interventions that
slow or stabilize the progression of complications of kidney failure.

Use a routine serum cystatin C in early detection of kidney failure
in all patients with chronic hyperglycemia.
4. Contribution of the study

- This is the first study in Viet Nam in the investigation of serum
cystatin C concentration on subjects with different blood glucose
levels (normal, prediabetes, type 2 diabetes).

- The results of the study contribute to confirm the role of cystatin
C in the evaluation of kidney functions, the predictive value of
albuminuria, and the reduction of glomerular filtration rate in patients
with chronic hyperglycemia.

DISSERTATION PROPOSAL STRUCTURE

Dissertation has 140 pages with 4 chapters, 54 tables, 5 pictures, 4
diagrams, 11 charts, 144 references (Vietnamese: 25, English: 119).
Introduction: 3 pages. Overview: 35 pages. Subjects and research
methods: 30 pages. Results: 35 pages. Discussion: 41 pages.
Conclusion: 2 pages. Recommendations: 1 page.

Chapter 1
OVERVIEW

1.1 DIABETIC KIDNEY DISEASE
1.1.1 Risk factors for diabetic nephropathy

A variety of risk factors that promotes the development and
progression of diabetic kidney disease (DKD) can be divided into 2
groups: non-modifiable such as genetics, age, race and modifiable
risk factors including elevated glucose level in blood, high blood
pressure, dyslipidemia, obesity, smoking, glomerular filtration rate...
1.1.2. Diagnosis of diabetic nephropathy

The clinical diagnosis of DKD is based on the measurement and the
estimation of GFR, urine albumin excretion without haematuria, clinical
features such as duration of diabetes, the presence of diabetic retinopathy.

DKD is diagnosed as urine albumin to creatinine ratio > 30 mg/g
and/or GFR < 60mL/min/1.73m?
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1.2. OVERVIEW OF SERUM CYSTATIN C

Cystatin C isa low-molecular-weight protein produced by all
nucleated cells in the body. It is formed at a constant rate and freely
filtered by glomerulus, cystatin C does not enter the final excreted
urine to any significant degree. In comparison with creatinine, Cystatin
C has more advantages such as non-affected by age, gender, weight,
muscle bulk, height, and comorbid conditions. So cystatin C is better
than serum creatinine in the estimation of Glomerular Filtration Rate.
13. METHODS TO ESTIMATE AND MEASURE GFR IN
CLINICAL PRACTICE.

Assessment of kidney function is routine performed in the general
medical evaluation. GFR is considered as the best indicator for
assessment of kidney function. Base on GFR to classify CKD stages,
calculate drug clearance.

Serum creatinine is a traditional biological marker for assessment
of glomerular filtration rate in clinical practice. Over 80% of clinical
laboratories predicted glomerular filtration rate from serum creatinine
clearance. Although, many formulas have been formulated and
standardized on methods of measurement creatinine, eGFR formulas
based on creatinine still has some limitations.

Many evidences suggested that the concentration of cystatin C
increases earlier than serum creatinine after the decrease of GFR.
Plasma cystatin C has been proposed as a replacement to serum
creatinine and creatinine clearance in the screening and monitoring
renal dysfunctions in subjects with suspected or had kidney disease.

Serum cystatin C-based equations has been proposed to estimate
the GFR because of its simple and accurate. Using only serum
cystatin C or in the combination with serum creatinine is closely
associated with GFR, risk of death and end-stage renal disease.

ADA encourages the use of serum creatinine to estimate GFR. CKD-
EPL.NKF/KDOQI also recommends the use of serum cystatin C or clearance
to confirm in some cases while eGFR based on creatinine is incorrect.

Chapter 2
SUBJECT AND METHODOLOGY

2.1. SUBJECT

The total sample size of the study was 338, devided into 3 groups:
prediabetes group, type 2 diabetes mellitus group and healthy group
(control group).
2.1.1. Control group

- Included 115 individuals who satisfy all following criteria:
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- Normal blood glucose levels: Fasting blood glucose < 5,6
mmol/l, HbAlc < 5,7%.

eGFR CKD.EPI 2012 Creatinine-Cystatin C > 90 ml/min/1,73 m?.

- Similar in age and sex ratio among the study groups.

- Currently, do not have any diseases in the acute phase.

- Do not have any pathological conditions that affect serum cystatin
C level: hyperthyroidism, hypothyroidism, taking corticoids medication.

- No taking drugs that affect serum creatinine: cimetidine,
ranitidine, trimethoprim,...

- Voluntarily participate in the research program.

2.1.2. Prediabetic group

- Selection criteria:

Included 86 voluntary participants, the diagnosis of prediabetes
was based on plasma glucose of the ADA in 2012, VADE:

+ Diagnostic criteria of prediabetes defined by various alternative
criteria consists of

FPG levels: 100 mg/dl (5,6 mmo/l) to 125 mg/dl (6,9 mmol/l) or
HbAlc: 5,7% to 6,4 %.

- Exclusion criteria:

+ Taking medicines that can raise blood glucose level include: corticoids,
thiazid, beta-blockers, theophylline, birth control pills, androgen...

+ Have any pathological conditions that affect serum cystatin C
level: hyperthyroidism, hypothyroidism, taking corticoids medication.

+ Have the history of previous glomerular disease

+ Have any entity kidney damages (kidney tumor, polycystic
kidney disease), urinary tract obstruction or only one kidney on
ultrasound image.

+ Suffering from acute stage diseases.

+ Taking drugs that affect serum creatinine level: cimetidine,
ranitidine, trimethoprim,...

+ Having factors that affect albuminuria: urinary tract infection,
hematuria, menstruation, ...

2.1.3. Type 2 diabetes group

- Selection criteria:

Included 137 voluntary participants included, being treated or have
just been diagnosed with type 2 diabetes mellitus based on plasma
glucose of the ADA in 2012, VADE:

+ Diagnostic criteria of diabetes defined by 1 of 3 criteria consists of:

- FPG > 126 mg/dl (7mmol/l), fasting is defined as no caloric
intake for at least 8 h, or

- HbAlc > 6,5%, or

- RPG 200 mg/dl (> 11,1 mmo/L) and has the classic symptoms of
hyperglycemia or hyperglycemic crisis.
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If not, repeat the same test on a different day to confirm the diagnosis.

- Exclusion criteria:

+ Taking medicines that can raise blood glucose level include: corticoids,
thiazid, beta-blockers, theophylline, birth control pills, androgen...

+ Having any pathological conditions that affect serum cystatin C
level: hyperthyroidism, hypothyroidism, taking corticoids medication.

+ Have the history of previous glomerular disease

+ Have any entity kidney damages (kidney tumor, polycystic kidney
disease), urinary tract obstruction or only one kidney on ultrasound image.

+ Suffering from acute stage diseases.

+Taking drugs that affect serum creatinine level: cimetidine,
ranitidine, trimethoprim,...

+Having factors that affect albuminuria: urinary tract infection,
hematuria, menstruation, ...

+ Type 1 diabetes, gestational diabetes mellitus.

+ End stage of renal disease and requires renal replacement therapy.
2.1.4. Location-Time Study

Department of Nephrology-Endocrinology, Da Nang Hospital
from January 2013 to January 2018
2.2. RESEARCH METHODS
2.2.1. Research methods

Descriptive, cross-sectional and control methods.

2.2.2. Sample size and sample methodology:

- Formula to calculate the sample size for an average value:

n= Zi_ /2 - ?

In our study, the sample size is determined according to the study
of Eun Hee Sim and associates on 1559 Korean, based on the
average value of serum cystatin C concentration in the normal blood
glucose group 0,88+0,13 mg/L, prediabetes 0,91+0,14 mg/L, type 2
diabetes 0,91+0,17 mg/L.

- d: desired error, d = 0,03.

From the above formula, we calculate the minimum sample size for the
control group ny = 73; prediabetes n,= 84; type 2 diabetes nz= 124 patients.
2.2.3. Research facilities

- Cobas 8000 modular analyzer series, Roche-Hitachi (Germany).

- Radiorenogram by using SPECT / CT INFINIA HAWKEYE 4
from GE Healthcare, USA
2.2.4. Research parameters

- History of other pathologies, undergoing medical treatment that can
raise blood glucose level, affect the albuminuria, serum creatinine, serum
cystatin C (thyroid pathology, taking corticoids) for exclusion criteria.
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- Age (year), sex (male/female), weight (kg), height (m), waist
circumference (cm), time of diabetes detection (years), blood
pressure(mmHg), BMI (kg/m2).

- Exclusion laboratories:

+ Complete blood count, 10 parameter urine: to exclude infection,
hematuria.

+ FT4, TSH: to evaluate the thyroid function.

+ Abdominal ultrasound: To detect entity kidney damages (kidney
tumor, polycystic Kidney, only one kidney, urinary tract obstruction).

+ Blood Glucose, HbAlc, creatinine, serum cystatin C, urine
albumin to creatinine ratio, total cholesterol levels, radiorenogram
(only for type 2 diabetes group), eGFR CKD.EPI 2012 based on
serum creatinine-cystatin C.

2.2.5. Research variables

- Serum Creatinine:

Diagnosis of the increase in serum creatinine concentrations with
X of sample study > X+ 2 SD of control group, X > 6243 + 2 x
10,81=84,05 pmol/L.

- Albumin-to-creatinine ratio (ACR)

Diagnosis of the degree of urinary albumin excretion by ACR:

Al (normal to mildly increased): ACR < 3 mg/mmol.

A2 (moderately increased): 3 < ACR < 30 mg/mmol.

A3 (severely increased): ACR > 30 mg/mmol.

Albuminuria (+) if ACR >3 mg/mmol (ACR > A2).

- Serum cystatin C

Diagnosis of the increase in serum cystatin C concentrations when X of
sample study > X + 2 SD of control group, X >0,84 +2x 0,09 = 1,02 mg/L.

- Radiorenogram

+ Radiorenogram by using SPECT / CT INFINIA HAWKEYE 4
from GE Healthcare, USA

+GFR rate measured by radiorenogram with active substance 9m-DTPA
is calculated according to the available formula in the device's software.

- The formulas for estimating glomerular filtration rate

There are many formulas for estimating GFR in adults, but in this
study we only use CKD.EPI formulas based on cystatin C, creatinine,
which are approved by KDIGO and KDOQI / NKF.

- CKD.EPI formula 2009 estimates GFR based on serum
creatinine (CKD.EPI 2009-creatinine)

- CKD.EPI formula 2012 estimates GFR based on serum cystatin
C (CKD.EPI 2012-Cystatin C)

- CKD.EPI formula 2012 estimates GFR based on both serum
creatinine and cystatin C (CKD.EPI 2012 Creatinine-Cystatin C)
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These formulas are calculated by the software at the website:
https://www.kidney.org/professionals/kdogi/gfr_calculator
- Diagnosis of chronic kidney disease
Based on criteria of KDIGO 2012, ACR (A2) > 3 mg/mmol and/ or
eGFR < 60 mL/min/1,73 m?,
- Classification of chronic kidney disease: GFR categories
Table. The stages of kidney disease are based on the eGFR number
Stages of eGFR

CKD | (mL/min/1,73 m?) Description
1 GFR >90 GFR normal or high
2 GFR 60-89 GFR mild reduction
3a GFR 45-59 GFR mild—moderate reduction
3b GFR 30-44 GFR moderate—severe reduction
4 GFR 15-29 GFR severe reduction
5 GFR <15 Kidney failure

2.3. DATA PROCESSING
- The data is processed through the system software SPSS 22.0,
Excel 2007.

- Calculate the average value (X ) - Standard deviation (SD) or
Median - Interquartile Range (IQR) of cystatin C concentration,
serum creatinine, ACR, some risk factors for kidney disease.

- Use T-test to compare the average differences between the two groups,
ANOVA test to compare the average difference between groups (>3).

- Correlation between serum-cystatin C concentration(level) and ACR,
GFR and risk factors for diabetic nephropathy according to Pearson
correlation (r).

- Draw ROC curve, determine a cutoff-point value, sensitivity, and
specificity of a cystatin C concentration, creatinine in the diagnosis of
albuminuria, decrease in glomerular filtration rate

- Binary logistic risk factors for the increase of cystatin C, the
reduction of GFR.

2.4. ETHICS IN MEDICAL RESEARCH

- The research proposal was approved by Hue University of
Medicine and Pharmacy and Da Nang Hospital.

- Participants were fully explained and informed about the
purpose, content and research method. These subjects voluntarily
agreed to participate in our study.

- All information collected during the research process is
complete security.

- We only use this information for scientific research purposes
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Chapter 3
RESEARCH RESULTS

3.1. Characteristics of the study subjects
Table 3.1. Characteristics of the study subijects

o ,,,niwkes“rch 8TOUPS | Control group Prediabetes group Type 2 diabetes group P
Parameter T (n=115) (a) (n=86) (b) (n=137) (¢)
Age (years) X =5D 54,72+10,95 55,13+6.65 57.17+8.84 > 0,05
N Male 51 (44.35%) 48 (55.81%) 72 (52,55%)
Sex (%) Female 64 (55.65%) 38 (44,19%) 65 (47.45%) >005 |
Waist circumference p(e-2)<0,05
_(em) 80,54+4.96 86,63+5,00 88.51+7.49 p(c-b)<0,05
X+SD p(a-b)<0,05
/m’ p(c-a)<0,05
BN ‘fg"“ ) 2225+1,19 22,5241.80 23 4443 45 p(e-b)<0,05
X+SD p(a-b)>0,05
stoli p(c-a)<0,05
Systolicblood pressure (mmblg) 119,64+13,72 122,42410,29 129.91418,84 p(c-b)<0,05
X+SD p(a-b)>0,05
iagtole b""’% Do (mmHeg) 74,00:7.47 76,5147.48 78,4748,82 <005 |
. No 98 (85,22%) 72 (83,72%) 87 (63.50%) . -
Hypertension 50 p(c-2)<0.05
(n, %) Yes 17 (14,78%) 14 (16,28%) (36,50%) p(c-b)=>0,05
el pla-b)>0,05
Serum glucose (mmol/T) 4,88 5,07 82 <0.05 ‘
Median (IQR) (4.47-5.17) (4.58-5,76) (6.01-13,01) 4
HbAlc (%) x+s0 5,20+0,25 5.93+0,29 8,53+2.41 < 0,05
Choleste . 5.62 497
olesterol(mmol/L) - (4.80-6,36) (4.20-5.98) > 0,05
Triglyceride(mmol/L) - ( 1.31(.)?;.08) a .ll‘).f‘SO.OS) >0,05
; 122 1,08 |
HDL-c(mmol/L) 2 (1013 44) ©08529) 0,05 \
LDL-c(mmol/L) 357 3,12 2005
~c(mmo/ - (2.93-4.31) (2.58-4,03) = ‘
ACR " 0.86 541 =005 ||
(mg/mmol) s (0.51- 2 27) (1,24-43,27) o ‘
Time of diabetes detection (year) 5(1,5-10) ]

3.2. SERUM CYSTATIN C LEVELS AND GFR IN PATIENTS WITH
PRE-DIABETES AND TYPE 2 DIABETES
3.2.1. Serum cystatin C levels in participant groups

Table 3.2. Serum cystatin C levels in research aroups

Research P
groups |Control group |Pre-diabetes group| Type 2 diabetes group
(n=115) (n=86) (n=137) ¥
(a) ) (© (2)&(b) | (b)&(c) |(c)&(a)
Biomarkers
X+8D 62,44+10,81 69,74+14,12 112,12+109,69
Lavest ) )
i concentrations
C(I mol/l) Highast 99 105 668
M concentrations
. 60 66,5 77
Median (IQR) (55-70) (59- 80) (58 111.5) <0,001] <0,01 {<0,001
X80 0,84 = 0,09 0,92 +0,12 1,36 £ 0,87
con(':-;‘zlrfﬁom 0,54 0,67 0.59
Cystatin C Highest :
(mg/L) concentrations 1,00 1,20 5,00
x 0,85 0,91 1,01
Median (IQR) (0.79-091) (0.85-1,00) (0.85-1.44) <0,001| <0,001 |<0,001




9

Table 3.3. Percentage of increase in serum cystatin C levels in
research groups

Control group | Pre-diabetes 'I_'ype 2
diabetes
(n=115) group (n=86) roup (n=137)
Research groups (a) (b) g p(c)
Number [Percent| Number |Percent| Number [Percent]
(n) % (n) % (n) %
Serum | ot 15 | 90| 6g | 701 | 72 |%%°
. increase 0 5
cystatin C 174
levels Increase 0 0 18 20,9 65 5’
p (b-c) < 0,001

3.2.2. Serum cystatin C levels and GRF in patients with pre-
diabetes and type 2 diabetes
Table 3.4. GRF in research groups

Re;?;‘;g; Control group| Pre-diabetes diab-gepsegioup
(n=115) group (n=86) _ P
GFR (n=137)
(ml/min/1,73m?) @ () )
CKD.EPI formula
2009 estimates GFR 101, 30 96,98 88,28 <005
based on serum  |(93,09-106,63)|(88,26-104,20)|(55,16-102,07) '
creatinine
CKD.EPI formula
2012 estimates GFR 93,54 85,20 74,64 <005
based on serum  {(87,81-102,16)| (78,03-97,00) | (45,71-92,37) '
cystatin C
CKD.EPI formula
2012 estimates GFR
based on both serum 97,56 91,63 79,60 < 0,05
. (92,10-104,40)| (84,27-99,42) | (49,06-96,59) '
creatinine and
cystatin C
GFR based on 87,38
radiorenogram i i (60,29-109,04)|
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Table 3.5. eGFR according to serum cystatin C »

Research
groups

GFR
(ml/min/1,73m")

CKD.EPI formula 2009 |

estimates GFR based on
serum creatinine
CKD.EPI formula 2012
estimates GFR based on
serum cystatin C
CKD.EPI formula 2012
estimates GFR based on
both serum creatinine and
cystatin C
GFR based on
radiorenogram

Pre-diabetes group Type 2 diabetes group P
Not increase Not increase Increase
Increase 5
serum e serum Serum
c.\'slglm C cystatin C n=68 cystftm C cysltnn C
n=18 (b) n=72 n=65
(a) (c) (d)
98,54 88,32 100,01 54,70 p(a-b)<0,05
(91,88-104,65) | (80,86-99,66) (90,58-106,15) (34,82-79,06) p(c-d)<0,05
90,00 69,68 90,66 44,32 p(a-b)<0,05
(83,15-98,47) | (65,56-72,62) (82,80-103,51) (26,76-54,82) | p(c-d)<0,05
94,55 77,73 94,51 47,71 p(a-b)<0,05
(88,86-101,13) | (74,14-84,59) (87,97-107,36) (31,93-66,86) p(c-d)<0,05

105,45
(90,89-122,95)

3.2.3. Correlation of serum cystatin C with GFR
Table 3.6. Correlation of serum cystatin C with GFR

60,34
(51,97-81,59)

p(c-d)< 0,05

Prediabetes group Type 2 diabetes group
eGFR : L - Serum
Serum cystatin C | Serum creatinine | Serum cystatin C creatinine
R P R P R P r P
CKD.EPI _
creatinine 0378 < 0,001 - - -0,832| < 0,001 - -
equation 2009 | ™
CKD.EPI
cystatin C - - -0,339 (< 0,001 - - -0,653 | < 0,001
equation 2012
CKD.EPI
creatine- -
cystatin C 0,834 <0,001| -0,632 | <0,001|-0,860| < 0,001 |-0,738| < 0,001
equation 2012
GFR based on
radiorenogram -0,728| < 0,001 | -0,619 | < 0,001

Table 3.7. Correlation between eGFR formulas and
radiorenogram in the type 2 diabetes group

eGFR Radio-renogram
r p
CKD.EPI creatinine equation 2009 0,754 < 0,001
CKD.EPI cystatin C equation 2012 0,816 < 0,001
CKD.EPI creatine-cystatin C equation 2012 0,816 < 0,001

The eGFR by only serum cystatin C-based or by creatinine
combinated formulas has more closely correlated with radiorenogram
than the serum creatinine based fornula, p < 0,01.
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3.3.The association between cystatin C and some risk factors for

diabetic kidney disease

Table 3.8. The association between serum cystatin C and some
risk factors for DKD

Research groups Prediabetes group
Not increase Increase
. cystatin C Cystatin C
Risk factors =18 (a) =68 (b)
Age (year) 54,60+6,23 57,1146,53
Waist circumference 86.60:5.06 86.72:4.90
(cm) |
BMI (kg/m’) 22,63+1.88 22,1241 41
Sypiia Mg 12206:1059 | 123784923
pressure (mmHg) | |
Diastolic blood 76.03£7.53 78334618
pressure (mmHg) |
Hypertension (%,n) 12,79 (11) 349(3)
Serum glucose [ 523 [ 4,67
(mmol/l) | (4,74-5,8) | (4,06-548)
HbAlc (%) 5,940,30 5,83£0,29
Cholesterol | 5,66 ' 537
(mmol/l) | (482-634) | (4,74-6,00)
Triglyceride 1,99 191
(mmol/l) | (1,30-3,51) | (131-2,55)
HDL-¢ 1,24 1,13
(mmol/l) | (1,01-1,53) | (1,03-131)
LDL-c 357 354
(mmol/l) | (2,92-4,29) | (2934,52)

Time of diabetes
detection (year)

Type 2 diabetes group
Not increase Increase
cystatin C Cystatin C
n=72(¢) n=65 (d)
55,29:8,18 59,29:9,14
88,53+7,04 88,49:8,02
23,15+3.33 23,76+3,59

123,75+14,67

76,11£7,97

1241 (17)

8,12
(5,81-12,68)
8,96+2.73
5,14
(4,29-6,08)
1,79
(1,16-3,24)
1,09
(0,93-1,29)
325
(2,56-4,09)

3(1-5,75)

136,74+20,62

81,08£9,04

24,09 (33)

837

(6,07-13,18)

8,53:241

470

(4,09-5,77)

1,84

(1,19-2,95)

0,99

(0,85-1,31)

3,02

(2,55-4,02)

10 (3-13,18)

p

pla-b)>0,05
ple-b)<0,05
pla-b)>0,05
ple-b)>0,05
pla-b)>0,05
ple-b)>0.05
pla-b)>0,05
ple-b)<0.05
pla-b)>0,05
ple-b)<0.,05
pla-b)>0,05
p(c-b)>0,05
pla-b)<0,05
ple-b)>0,05
pla-b)>0,05
ple-b)>0,05
p(a-b)>0,05
ple-b)>0.05
pla-b)>0,05
ple-b)>0.05
pla-b)>0,05
ple-b)>0,05
pla-b)>0,05
ple-b)>0.05

ple-d)<0,05

Table 3.9. Correlation between serum cystatin C and some risk

factors for diabetic kidney disease

Research Serum cystatin C
groups : Type 2 diabetes
Prediabetes group yp group

Risk factors R P R p
Age (year) 0,134 > 0,05 0,046 > 0,05
Waist circumference (cm) -0,033 | >0,05 | -0,068 | >0,05
BMI (kg/m?) -0,132 | >0,05 | -0,007 | >0,05
SBP (mmHg) 0,048 > 0,05 0,292 | <0,001
DBP (mmHg) 0,066 > 0,05 0,19 < 0,05
Serum glucose (mmol/l) -0,125 > 0,05 -0,175 > 0,05
HbAlc (%) 0,078 >0,05 | -0,275 | >0,05
Cholesterol (mmol/l) 0,02 > 0,05 0,03 > 0,05
Triglyceride(mmol/l) -0,03 > 0,05 0,07 > 0,05
HDL-c (mmol/l) -0,08 > 0,05 -0,08 > 0,05
LDL-c (mmol/l) 0,06 > 0,05 0,06 > 0,05
Time of diabetes detection (year) - - 0,368 | <0,001
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Table 3.10. Univariate binary logistic regression factors affecting
serum cystatin C concentration in the pre-diabetic group

Parameters B Wald | OR 95%ClI p

Age (years) 0,056 {1,989 |1,057| 0,978-1,143 | 0,158

Sex (male/female) | 0,575 | 1,071 1,778 | 0,598-5,285 | 0,301

Hypertension 0,036 | 0,003 | 1,036 | 0,256-4,192 | 0,96

Abdominal obesity | 0,634 | 1,303 | 1,886 | 0,634-5,605 | 0,254

(Bﬁi’ir‘é";fgmz) 0,336 | 0,364 | 1,40 | 0,47-4174 | 0,546

HbAlc (%) -0,542 1 0,342 |1 0,582 | 0,095-3,572 | 0,558

Cholesterol (mmol/l) | -0,228 | 0,756 | 0,796 | 0,476-1,331 | 0,385

Triglyceride (mmol/l) | -0,343 | 2,223 | 0,71 | 0,453-1,114 | 0,136

HDL-c (mmol/l) | -1,204 1,965 | 0,30 | 0,056-1,615 | 0,161

LDL-c (mmol/l) 0,152 | 0,284 | 1,164 | 0,665-2,039 | 0,594

ACR (mg/mmol) 0,014 | 0,045 1,014 0,894-1,150 | 0,831

Table 3.11. Univariate binary logistic regression factors affecting
serum cystatin C concentration in the type 2 diabetes group
Parameters B [Wald| OR | 95%CI P
Age (years) 0,054 6,438 |1,056| 1,012-1,101 | 0,011
Sex (male/female)  |-0,099| 0,083 |0,906| 0,463-1,774 | 0,774
Time of diabetes
detection (year) 0,138(15,128(1,148| 1,071-1,231 | 0,001
Hypertension -1,205|10,478| 0,30 | 0,145-0,622 | 0,001
Abdominal obesity  |-0,084| 0,056 {0,920| 0,461-1,837 | 0,813
Overweight
(BMI > 23 ke/m?) -0,223| 0,421 | 1,25 |0,637-2,453 | 0,517
HbAlc (%) -0,168| 4,767 |0,845| 0,726-0,983 | 0,029
Cholesterol (mmol/l) |-0,059| 0,407 |0,943| 0,787-1,129 | 0,524
Triglyceride(mmol/l) |-0,036] 0,33 |0,965]| 0,854-1,090 | 0,566
HDL-c (mmol/l) -0,486| 0,835 |0,615| 0,217-1,744 | 0,361
LDL-c (mmol/l) 0,039| 0,08 [1,040|0,791-1,368 | 0,777
ACR (mg/mmol) 0,028 ]15,593(1,028| 1,014-1,043 | 0,001
The results of univariate binary logistic regression analysis
showed that the factors affecting the increase of cystatin C
concentration such as age, time of disease detection, hypertension,
albuminuria and HbAlc, p <0.05.
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Table 3.12. Multivariate binary logistic regression factors affecting
serum cystatin C concentration in the type 2 diabetes group

Parameters B Wald OR 95%CI P
Age (years) 0,078 6,927 1,081 |1,020-1,146 | 0,008
Time of diabetes | 2 | 5816 | 1,075 |0,988-1,169 | 0,093
detection (year)
Hypertension -0,621 1,699 0,538 [0,211-1,367 | 0,192
HbAlc (%) -0,109 | 1,096 | 0,897 |0,732-1,099| 0,259
ACR (mg/mmol) | 0,025 | 15,544 | 1,026 |1,011-1,040| 0,001
Constant -4,488 | 5,344 | 0,011 0,021
34. THE VALUE OF SERUM CYSTATIN C IN THE

PREDICTION OF DIABETIC NEPHROPATHY.
3.4.1. The value of serum cystatin C in the prediction of
albuminuria in the pre-diabetes and type 2 diabetes groups

Table 3.13. Correlation between serum cystatin C concentration
and albuminuria

. Prediabetes group Type 2 diabetes group
Correlation R P R P
Creatinine 0,02 > 0,05 0,55 < 0,001
Cystatin C 0,05 > 0,05 0,59 < 0,001

Table 3.14. Sensitivity, specificity, area under the ROC curve of cystatin
C in the prediction of the increase in urinary albumin excretion

Predictive The increase in urinary albumin excretion
value ACR = 3 mg/mmol
Index Cut-off Sen(sol/:t)l)wty Specificity | AUC-ROC p
i 0, 0,

renal_ point (95% Cl) (95% ClI) (95% ClI)
function
Creatinine 23,53 98,55 0,515

(umol/l) 49 (6,8 —49,9) |(92,2-100,0) |(0,405-0,625) p>0.05
Cystatin C 23,53 97,1 0,563

(mg/L) 1.08 (6,8-49,9) ((89,9-99,6) |(0,452-0,670) p>0.05
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Table 3.15. Sensitivity, specificity, area under the ROC curve of
cystatin C in the prediction of the increase in urinary albumin
excretion in type 2 diabetes group

Predictive The increase in urinary albumin excretion
value ACR >3 mg/mmol
Index Sensitivity e
Cut-off Specificit AUC-ROC

of renal Soint (%) 0596 Cl) | (95% CI) P
furgtm?‘ i (92242?) 86,79 0,677

reatinine , , y

(umol/l) 96 | (34,3'565) | (74,7-945) | (0,592-0,754) | P<0.001

Cystatin C 54,76 94,34 0,793
(mg/L) 127 | (435-657) | (84,3'98,8) |(0,715-0,857) | P<0.001

3.4.2. The value of serum cystatin C in the prediction of
reduction GFR in prediabetes and type 2 diabetes groups
3.4.2.1.The value of serum cystatin C in the prediction of
reduction GFR in pre-diabetes group

In the pre-diabetes group, the average of GFR is 91,50 + 11.53
ml/min/1, 73m2, no case has GFR < 60 ml/min/1, 73m2.

Therefore, we only assess the sensitivity, specificity, area under
the ROC curve of cystatin C in the prediction of mild reduction GFR
(60 ml / min / 1.73m2 < GFR <90 ml / min / 1.73m2) according to
the stages of chronic kidney disease.

Table 3.16. The sensitivity, specificity, area under the ROC curve
of cystatin C in the prediction of reduction GFR

Predictive 60 < GFR < 90 ml/min/1,73m?
value Sensitivit —
|rf\de | Cut-off| 5 Y | specificity | AUC-ROC b
of rena point (95% ClI) (95% ClI)
function (95% Cl)
Creatinine 58,3 84,0 0,781
(umol/l) 3 | (408745) | (709-928) | (0,679-0,863)| <0001
Cystatin C 75,0 94,0 0,922
(mg/L) 0.97 | (578-879) | (835-987) | (0,843-0,969) | <0001

3.4.2.2. The value of serum cystatin C in the prediction of reduction
GFR in type 2 diabetes group
Table 3.17. The sensitivity, specificity, area under the ROC curve
of cystatin C in the prediction of GFR < 60 ml/min/1,73m?according
to CKD.EPI 2012 creatinine-cystatin C

Predictive GFR < 60 ml/min/1,73m?
value Sensitivit
Index Cut-off € (S%) y Specificity | AUC-ROC P
?J rrgtr;gL point (95% CI) (95% CI) (95% CI)
Creatinine 97,6 89,5 0,974
(umol/l) 93 | (87,4-99,9)| (81,5-94,8) | (0,931-0,993) | <0001
Cystatin C 100,0 95,8 0,002
(mg/L) 130 | (01,6-100,0)| (89,6- 98,8) | (0,959-0,099) | <0:001
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Table 3.18. The sensitivity, specificity, area under the ROC curve
of cystatin C in the prediction of GFR < 60 ml/min/1,73m?
according to radio-renogram

Predictive GFR < 60 ml/min/1,73m?
value Sensitivit
Inde Cut-off (%) y Specificity | AUC-ROC P
of renal point 0 ° (95% CI) (95% CI)
function (95% Cl)
Creatinine 84,4 86,5 0,920
wmoly | 19 | (68,1-94.8) (78,4- 92.4) [0.861- 0,959) 000
Cystatin C 93,94 87,5 0,936
(mg/L) 1,323 (79,7- 99,1)| (79,6-93,2) (0,882- 0,971 <0,001

3.4.3. Binary logistic regression analysis risk factors for the
prediction of diabetic nephropathy
3.4.3.1. Binary logistic regression analysis risk factors for the
prediction of diabetic nephropathy based on albuminuria
Table 3.19. Binary logistic regression analysis risk factors for the
prediction of diabetic nephropathy based on albumin-to-
creatinine ratio (ACR) in patients with pre-diabetes

Parameters B |(Wald| OR 95% CI P

Age (years) -0,042[0,612 | 0,959 | 0,863-1,065 | 0,434

Sex (male/female) | 0,555 | 0,365 | 1,741 | 0,281-10,772 | 0,551

Hypertension 1,052 | 1,415 | 2,864 | 0,506-16,223 | 2,18

Abdominal obesity | 0,181 | 0,049 | 1,199 | 0,242-5,93 | 0,824

(Bl\(/)[‘l’i”’z"g'gg/tmz) 11,145 2,306 | 0,318 | 0,073-1,395 | 0,129

HbA1c (%) 0,798 | 0,522 | 2,222 | 0,255-19,389 | 0,47
Cholesterol (mmol/l) | 0,485 | 0,526 | 1,625 | 0,438-6,031 | 0,468
Triglyceride(mmol/l)| 0,159 | 0,243 | 1,173 | 0,622-2,210 | 0,622

HDL-c (mmol/l) | 0,145 |0,017 | 1,156 | 0,13-10,248 | 0,896
LDL-c (mmol/l) |-0,621| 0,74 | 0,537 | 0,13-2,213 | 0,39
Creatinine (umol/l) |-0,021| 0,511 | 0,979 | 0,924-1,073 | 0,475
Cystatin C (mg/L) | 3,847 | 1,568 | 46,855 0,114-19314,73 0,211
Results of binary logistic regression analysis showed that urinary
albumin excretion was not affected by any factors according to ACR
ratio in pre-diabetic group, p> 0.05.
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Table 3.20. Binary logistic regression risk factors for the
prediction of DKD based on ACR in patients with type 2 diabetes

Parameters B Wald OR 95% ClI P
Age (years) -0,002 | 0,009 | 0,998 | 0,947-1,050 | 0,926
Sex (male/female) 0,029 | 0,003 | 1,030 |0,357-2,973 | 0,957
Hypertension 0,736 | 2,285 | 2,087 |0,804-5415 | 0,131
Abdominal obesity | -0,071 | 0,017 | 0,931 | 0,324-2,675 | 0,895
(Bﬁl"g‘gfgfmz) 0137 | 008 | 1147 |0,445-2958 | 0777
HbAlc (%) -0,042 | 0,186 | 0,959 | 0,792-1,161 | 0,667

Cholesterol (mmol/l) | -0,205 | 0,084 | 0,901 | 0,444-1,827 | 0,772

Triglyceride (mmol/l)| -0,072 | 0,139 0,93 |0,636-1,360 | 0,709

HDL-c (mmol/l) -0,456 | 0,329 | 0,634 |0,133-3,011 | 0,566

LDL-c (mmol/l) 0,352 | 0,611 | 1422 |0,588-3,435| 0,434

Creatinine (umol/l) | -0,010 | 0,738 | 0,99 | 0,967-1,013 | 0,39

Cystatin C (mg/L) | 3,885 | 8,122 | 46,688 | 3,364-704,6 | 0,004

3.4.3.2. Binary logistic regression risk factors for the prediction of
DKD based on GFR <60 ml / min / 1.73m2

In the pre-diabetes group, there was no case of GFR <60 ml / min/ 1.73mz2.

Therefore, we only analyze the regression of risk factors that affect
DKD based on GFR <60 ml / min / 1.73m2 according to the radio-
renogram in the patients with type 2 diabetes (also called as CKD).

Table 3.21. Univariate binary logistic regression risk factors for the

prediction of DKD based on GFR <60 ml/ min / 1.73m2 in type 2 DM

Parameters B Wald OR 95% ClI P
Age (years) -0,003 | 0,016 | 0,997 |0,954-1,043| 0,9
Sex (male/female) 0,375 0,847 1,455 10,663-3,196 | 0,350
Hypertension 0,118 11,141 | 1,125 |1,055-1,206 | 0,001
Abdominal obesity 0,827 4,125 2,286 (1,029-5,007 | 0,042
(Bﬁf’;r‘é‘gefgh/;z) 0631 | 2070 | 1,880 |0,796-4,441 | 0,150
Parameters -0,132 0,109 0,876 |0,400-1,919]| 0,741
HbAlc (%) -2,32 4,758 0,793 |0,644-0,977 | 0,029
ACR (mg/mmol) 0,015 | 21,899 | 1,015 [1,008-1,021 | 0,001
Creatinine (umol/l) | 0,042 | 21,690 | 1,043 |1,025-1,062 | 0,001
Cystatin C (mg/L) 422 | 25742 | 68,04 13,33-347,36] 0,001

Results of univariate binary logistic regression analysis showed
that risk factors such as: time of diabetes detection, hypertension,
HbAlc, albuminuria, creatinine concentration and cystatin C
concentration correlated with diabetic kidney disease with GFR < 60
ml/ min/ 1.73m2, p <0.05.
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Bang 3.22. Multivariate binary logistic regression risk factors for the
rediction of DKD based on GFR <60 ml/ min / 1.73m2 in type 2 DM
Parameters B Wald | OR 95%CI P
Time of diabetes
detection (year) -0,036| 0,315 | 0,965 | 0,851-1,094 | 0,575
Hypertension 0,048| 0,004 | 1,049 | 0,256-4,306 | 0,947
HbAlc (%) 0,059| 0,137 | 1,061 | 0,776-1,451| 0,711
ACR (mg/mmol) | 0,001| 0,001 [1,000 | 0,992-1,008 | 0,982
%ﬁg};‘,‘ge 0,011 0,774 |1,012 | 0,986-1,038 | 0,379
Cystatin C (mg/L) | 3,841 | 7,773 |46,583 | 3,129-693,43| 0,05
Constant -7,968| 13,445 0,001 0,001
The result of multivariate binary logistic regression analysis showed that
only serum cystatin C concentration (OR = 46,583; p = 0.005) was the only
one independent risk factor for the prediction of diabetic kidney disease
(GFR <60 ml / min. / 1.73m2) while the serum creatinine could not.
Multivariate binary logistic regression model is defined as follows:
Logistic (DKD, GFR < 60 ml/min/1,73m?) = -7,968 + 3,841 x
serum cystatin C.

Chapter 4
DISCUSSION

4.1. SERUM CYSTATIN C LEVELS AND GLOMERULAR
FILTRATION LEVELS IN PATIENTS WITH PREDIABETES
AND TYPE 2 DIABETES

4.1.1. Serum cystatin C levels of research subjects

Our research results showed that the concentration of serum
cystatin C statistically significant increases from the control group to
the pre-diabetes and type 2 diabetes groups, p < 0,001. 20,9 % and
47,45% increase in cystatin C concentration for pre-diabetes and
type 2 diabetes groups, respectively, p < 0,001.

No research in Vietnam refers to serum cystatin C in pre-diabetes subjects.

Studies have shown that the concentration of serum cystatin C is
associated with insulin resistance, obesity, hypertension, metabolic syndrome.

In addition, serum cystatin C is also associated with inflammation
and oxidative stress, which are major factors in pathophysiology of
the metabolic syndrome.

Oxidative stress has been shown to increase the synthesis of
cystatin-C mRNA and protein, which can reflect a cellular protective
response to oxidative stress. Besides, several studies have shown a
connection between chronic inflammation and the diabetes incidence.
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The correlation between the increase of cystatin C concentration
and the appearance of diabetes can be partly explained by the direct
relevance of serum cystatin C with inflammatory processes,
endothelial dysfunction, thereby increase the risk of diabetes.

There have been further discussions on the causal biological
mechanism behind the influence of metabolic disorders and the
increase in cystatin C concentrations for the past decade. However,
the exact mechanism of this disease has not been fully understood.

Some studies on gene rs13038305 have shown that the increase of
cystatin C level in patients with blood glucose disorder was
associated with chronic kidney disease and renal clearance reduction.

The serum cystatin C is associated with insulin resistance,
hypertension, metabolic syndrome, obesity... Nevertheless, there is
no evidence of causable relationship between these factors.

4.1.2. Serum cystatin C concentration and GFR in the research subjects

Clinical evaluation of kidney function is one of the routine and
important tasks in medicine. GFR is widely accepted as a best
indicator for kidney function.

The exact value of GFR is necessary to make an optimum
decision in multiple clinical conditions. Based on GFR to diagnose,
grade stages of CKD, calculate drug clearance...

In our study results, there was a strong inverse correlation between
serum cystatin C and GFR. This correlation is greater when compared to
serum creatinine in both pre-diabetes and type 2 diabetes groups.

In this study, we calculated GFR according to the estimated formulas
based on cystatin C, only serum creatinine or in the combination.

Only in type 2 diabetes group has a significant percentage of CKD
complications, we measured the GFR by radiorenogram with radioisotope
99mTc-DTPA, which is considered the gold standard for GFR.

A distinct point to another research in my country, which
performed previously in type 2 diabetes, GFR is just calculated based
on serum creatinine and cystatin C. In clinical practice, eGFR based
on the measurement of endogenous substances in the blood, serum
creatinine is an indicator that is being widely used in laboratories as
a first test in the evaluation of the renal function. However, serum
creatinine is not characteristic for GFR, since its concentration is
affected by other factors such as age, gender, race, muscle bulk,
drugs being used, diet and presence of different pathologies.

Serum creatinine is filtered by the glomerulus (90%), not
reabsorbed by renal tubules but excreted further at this site (5-10%).

Currently, Cystatin C has been proposed as an alternative
biomarker for creatinine to estimate GFR. Cystatin C produced by all
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nucleated cells in the body. It is formed at a constant rate, freely
filtered by the kidneys, not secreted by the renal tubules, reabsorbed
and catabolized by proximal renal tubules without recirculation, less
influences by nonrenal factors like creatinine.

Cystatin C is endogenous substance has shown a promise as a
replacement for serum creatinine in the estimation of GFR sooner and
greater accuracy. Furthermore, since cystatin C does not depend much
on muscle mass, it shows superior performance over creatinine as a
measure of renal function in specific patient groups such as children, the
elderly, and patients with reduced muscle mass. A large proportion of
individuals with type 2 diabetes passes through a period of pre-diabetes
and may experience renal dysfunction, detection of CKD at early stage is
important. Because early intervention can slow the loss of kidney
function, so that improve survival and quality of life. Thus, cystatin C
may have diagnostic importance in detecting earlier stages of renal
dysfunction in these patients when serum creatinine is unchanged.

4.1.3. Predicting GFR by formulas based on serum creatinine,
serum cystatin C and radio-renogram.

The 2012 KDIGO Guideline for the evaluation and management
of CKD recommends that clinicians use serum creatinine as an initial
test to estimate GFR. Predict GFR by cystatin C or measure GFR
(radio-renogram) is necessary to reassess GFR in order to make a
proper clinical decision.

In our research, the concentration of cystatin C was more closely
inversely correlated to GFR than creatinine serum levels in both pre-
diabetes and type 2 diabetes groups. In type 2 diabetes group, GFR is
predicted by CKD.EPI formula based on cystatin C or in combination
with creatinine (r = 0,816; p < 0.001) has a better association with
radio-renogram than formulations based solely on creatinine (r =
0,619; p < 0.001). To detect CKD, current guidelines recommend
annual screening for the excretion of albuminuria and GFR through
the formulations based on creatinine and or cystatin C. Using an
eGFR to calculate from serum creatinine is recommended when
eGFR from 45-60 mL / min / 1.73 m2 without evidence of kidney
damage, conditions that affect creatinine such as diabetic patients
with limb amputation causing muscle loss, neurological diseases. In
diabetic patients, eGFR based on creatinine may be estimated below
GFR, especially for patients with normal or increased filtration.

Recently, several formulas for eGFR based on serum cystatin C
have been developed and recommended as a test to redefine
diagnosis of CKD on subjects with reduction of GFR from mild to
moderate when predict based on creatinine (GFR 45-59
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ml/min/1,73m2) without signs of kidney damage such as an increase
of urinary albumin excretion.

Since cystatin C is less affected by non-renal factors, eGFR based
on serum cystatin C may has many advantages over the creatinine
based estimates in diabetics. From these ideas, some studies
compared cystatin C-based eGFR equations in diabetics.

MDRD and CKD-EPI 2009 equations are commonly used in clinical
practice. Although these formulations are simple, inexpensive, easy to
handle, are compared with the method of clearance, all above formulas do
not estimate GFR explicitly in the subjects of type 2 diabetes.

The creatinin-based CKD.EPI predicted formula was made to
address the efficace of uncalculatable GFR level based on MDRD in the
patients with type 2 diabetes, particularly in the patients with a high
normal GFR. People have reported this obvious result in comparison
between the non-diabetic group and the type 2 diabetic group.

Most recently, a meta-analysis of Amanda Veiga Cheuiche et al
(2019) from 23 studies including 7065 participants, with 24 different
eGFR equations analyzed in a broad range of GFR values. Most
studies confirm that the eGFR based on cystatin C or combination of
serum creatinine is corresponded to GFR as measured by radio-
renogram in diabetic patients.

4.2. SERUM CYSTATIN C LEVELS AND SOME RISK
FACTORS FOR DIABETIC KIDNEY DISEASE

There are many risk factors for the occurrence of diabetic kidney
complications such as genetics, age, race, hyperglycemia,
hypertension, obesity, smoking, inflammation...

In this study we only investigated risk factors for diabetic
nephropathy, they are also the risk factors for CKD and are the
clinical and subclinical characteristics of the study subjects.

There is almost no correlation and difference in the average level
of risk factors for diabetic nephropathy between the non and increase
group of serum cystatin C in the pre-diabetes, p > 0,05. Logistic
regression analysis showed no risk factors affecting the increase of
serum cystatin C in the pre-diabetes.

In the type 2 diabetes group, factors such as age, SBP, DBP and time of
diabetes detection in the group with increase of cystatin C levels were
higher than those without increase of cystatin C , p <0.05, and
correlation is at weak level.

The logistic regression analysis showed that factors such as
age, albuminuria are independent with risk factors that affect the
increase of serum cystatin C in the type 2 diabetes group. The
current treatment guidelines are recommended to control the
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etiology factors as well as risk factors to slow down progression to
both diabetic kidney disease and CKD.

Age is a non-intervention factor, so control etiological factors and
management for albuminuria are crucial for address the outcome of
DKD and CKD.

4.3. The value of serum cystatin C in the prediction of diabetic
kidney disease

DKD and CKD are often diagnosed clinically based on the
increase the urinary albumin excretion and/or a constant reduction of
GFR < 60 ml/min/1.73 m2.

4.3.1. The value of serum cystatin C in the prediction of urinary
albumin excretion

DKD and CKD are global health issues. Recent clinical guidelines
combine albuminuria and eGFR for definition and classification of CKD.

However, the researchers determine that the progression of CKD relies
solely on changes of GFR without concomitant progression of albuminuria.

Change in albuminuria is considered as an early indicator for the
progression and complications to CKD rather than GFR, but this
relevance is not fully proven, this limitation is common in DKD.

In our study, there was no correlation between serum cystatin C
concentration and urinary albumin excretion, as well as the ability to
predict albuminuria in pre-diabetic subjects. However, in the type 2
diabetes group, there was a correlation between cystatin C
concentration and urinary albumin excretion (r = 0.59; p <0.001),
which was more closely than that of creatinine (r = 0.55; p <0.001).

Cystatin C is capable of predicting albuminuria with sensitivity of
54.76%, specificity of 94.34%, its area under the ROC curve (ROC
0.793, p <0.001) is higher than creatinine (45, 24%; 86.79%; 0.677).

However, there were not any studies mentioned to the relation
between serum cystatin C in pre-diabetic subjects and renal dysfunction.
For more than 3 decades, urinary albumin excretion has been recognized
as a central role in the diagnosis and management of CKD and DKD.

However, urinary albumin excretion could be affected by several
factors such as atrial natriuretic peptide (ANP) level, arginine
vasopressin, angiotensin 1, aldosterone, blood glucose, and mean
arterial blood pressure. Albumin can be degraded due to the activation of
endogenous urinary proteases. Variability of albumin in each individual
is quite high. In additions, changes in urinary albumin excretion are
dynamic, whereas changes in GFR are usually progressive. Despite the
pathways leading to DKD have been clearly defined, there have been
more and more recent reports of reduction of GFR while urinary
albumin excretion is normal in patients with type 1 and type 2 diabetes.
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Therefore, endocrinologists attempt to find a different better method
to measure and estimate early kidney damage in diabetics before the
occurrence of albuminuria. In our study, in pre-diabetic and type 2
diabetic subjects, even with the level of normal albuminuria, serum
cystatin C also increased higher than the control group. Cystatin C
concentration in the pre-diabetic and type 2 diabetes group with normal
albuminuria were 0.92 + 0.11 mg / L, 0.93 + 0.20 mg / L, respectively,
higher than the control group 0.84 £ 0.09 mg/ L, p <0.05.

This indicates that a change in cystatin C levels occurred earlier
even before the onset of albuminuria in the subjects with blood
glucose disorders. Logistic regression analysis also showed that
cystatin C concentration was the only factor affecting urinary
albumin excretion (OR 46,688, p = 0.004) in diabetic group 2.

According to the previous concept, the earliest clinical evidence
of nephropathy is the appearance of low/abnormal levels of albumin
in the urine, referred to as microalbuminuria. However, a significant
proportion of patients with T2DM may have kidney damage with
GFR <60 ml / min / 1.73 m2 whereas normal urinary albumin
excretion. It is proven that a biological marker may appear before
traditional markers of chronic kidney disease in diabetic patients like
albuminuria and serum creatinine. It can be used to detect early stage
kidney disease when the albuminuria has not been appeared yet.

432. The value of serum cystatin C in the prediction of
reduction of GFR

Our study results showed that cystatin C has a higher sensitivity, a
higher specificity and a larger area under the ROC curve than creatinine
in the diagnosis of mild reduction of GFR (60 < GFR <90 ml / min / 1.73
m2) and the reduction of GFR. <60ml / min / 1.73m2 in both pre-diabetes
and diabetic patients based on the estimated formulas as well as radio-
renogram. The area under the ROC curve of cystatin C in the diagnosis of
the reduction of GFR is almost above 0.9; p <0.001.

Previous studies in type 2 diabetes, GFR was only estimated by
using either formulations or creatinine clearance. In our study, GFR
was measured by radio-renogram with active substance DTPA.

Creatinin is recently used as a marker for assessment of renal function
in clinical practice, but it is effectiveless in the early stage of CKD in
diabetic subjects. A study by Temesgen Fiseha et al, over 56.5% of
diabetics with CKD had normal creatinine levels. Creatinine is unable to
be detected early decline of GFR because 50% of kidney function must
be lost before a rise in serum creatinine can be detected.

In our study, logistic multivariate regression analysis factors
affecting diabetic nephropathy with GFR <60 ml / min / 1.73m2 (or
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CKD) showed that serum cystatin C as the only independent risk
factor to predict DKD in type 2 diabetic patients (OR 46,583; p
<0.05), while serum creatinine is not.

So endogenous biomarkers facilitate early diagnosis stages of
renal dysfunction , obviously-guide interventions and well-monitor
progression of CKD. Cystatin C increases faster than creatinine after
GFR decline and accurately being detected in the early changes in
GFR. The concentration of serum cystatin C also increased before the
presence of microalbuminuria, so it can be used to detect kidney
damage in patients with normal albuminuria, to allow early
intervention and to manage DKD more effectively. In addition, serum
cystatin C has a higher in sensitivity, specificity, and ROC than
creatinine in the diagnosis of albuminuria. Therefore, it is considered
as a valuable screening marker as well as a good diagnosis of kidney
damage in patients with chronic hyperglycemia.

In other studies, cystatin C can predict the risk of progression to
ESRD, cardiovascular events, cardiovascular disease, lower limb
arterial lesions, microvascular complications such as diabetic
retinopathy, peripheral neuropathy in diabetes. Therefore, it is
necessary to have more home studies to assess the ability of cystatin
C in the correlation to the occurrence and progression of DKD and
predict other complications in patients with blood glucose disorders.

CONCLUSION

1. Serum cystatin C levels and GFR in pre-diabetes and type 2 diabetes.

- The concentration of cystatin C has statistically significant
increased in pre-diabetes and type 2 diabetes groups, compared with
the control group, 0.84 £ 0.09; 0.92 + 0.12; 1.01 (0.88-1.44) mg / L,
respectively, p<0.001.

- 47.45% of type 2 diabetes groups increases the concentration of
cystatin C, higher than 20.9% of pre-diabetes , p < 0.001.

- Cystatin C concentration is inversely correlated with GFR in
both pre-diabetes and type 2 diabetes groups. This correlation is more
closely than that of creatinine, p <0.01).

- eGFR based on cystatin C or in combination with creatinine has
more closely positively correlated with radio-renogram (r = 0.816; p
<0.001) than creatinine (r = 0.775; p <0.001 ).

2. Correlation between serum cystatin C concentration and some
risk factors of diabetic kidney disease.

- There was no correlation between cystatin C concentration and
some risk factors in the pre-diabetes group, p> 0.05.
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- There was a weak correlation between cystatin C concentration and
SBP (r = 0.292; p <0.001), DBP (r = 0.19; p <0.05) and the time of
diabetes detection (r = 0.368; p <0.001) in the type 2 diabetes group.

3. The value of serum cystatin C in the prediction of diabetic
nephropathy

The value of serum cystatin C in the prediction of albuminuria

There was no correlation between cystatin C concentration and
urinary albumin excretion in the pre-diabetes group, (r=0,05; p > 0,05).

Cystatin C concentration has a positive correlation with the level
of urinary albumin excretion in the type 2 diabetes (r = 0.59; p
<0.001). This correlation is more powerful than creatinine.

Cystatin C does not have any predictive value in the increase of
urinary albumin excretion in the pre-diabetes group.

- Cystatin C has a predictive value in the increase of urinary albumin
excretion with sensitivity of 54.76%; specificity of 94.34%; ROC of
0.793. That is higher than creatinine in type 2 diabetes, p <0.001.

The value of serum cystatin C in the prediction of the decrease
in GFR

- Prediabetes group:

- Cystatin C has a sensitivity of 75.0%, specificity of 94.0%,
ROC of 0.922 and higher than creatinine in the prediction of mild
decrease in GFR, p <0.01.

- Cystatin C has a terrific sensitivity, specificity and ROC in the
prediction GFR <60ml / min / 1.73m2 according to the estimated
formula (100%; 95.8%; ROC 0.992; p <0.001) and radio-renogram
(93.94%; 87.5%; ROC 0.936; p <0.001).

The increase of cystatin C concentration is a independent risk
factor for the prediction of DKD, CKD with GFR <60 ml / min /
1.73m2. Binary logistic regression model:

Logistic (DKD with GFR < 60 ml/min/1,73m?) = -7,968 + 3,841
X serum cystatin C.

RECOMMENDATION

Afer the results of the dissertation, we have the request as follows:

Beside traditional markers of renal function assessment such as
albuminuria and eGFR based on serum creatinine, cystatin C should
be tested routinely in clinical practice to assess renal damages in
subjects of chronic blood glucose disorders, especially in patients
with diabetes as well as in subjects have risk of kidney disease, to
make clearer and more accurate identification about kidney damages.
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