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Analysis of glomerular filtration rate and risk factors in type 2 diabetes

mellitus patients with normal serum creatinine
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Abstract : Objective To detect the glomerular filtration rate (GFR) in patients with type 2 diabetes mellitus (T2DM ) ,and to analyze
the abnormal GFR and its clinical features and the main risk factors for discussing the clinical observation and the key points of the pre-
vention of renal dysfunction. Methods Clinical data from 381 diabetic patients without acute complications on admission were consec-
utively collected. These patients were assigned into normal group (GFR=90 mL « min~") ,mildly reduced group (60 <GFR <90 mL

- min"") ,and moderately reduced group (30 <GFR <60 mL - min~") ,according to the detection of GFR by 99mTc-diethylene tri-
amine pentacetic acid (99mTc-DTPA) renal artery perfusion imaging. The medical history, physical examination and biochemical index
were analyzed and the clinical indexes features and the risk factors in different groups were investigated. Results  Of the enrolled
T2DM patients ,48.0% had normal GFR,40.8% had mildly reduced GFR and 11.2% had moderately reduced GFR. Results from or-
dered Logistic ( Ordinal) regression indicated that age , duration of diabetes, glycosylated hemoglobin (HbAlc) serum creatinine , uirine
al microglobulin, urine creatinine ,urine albumin-to-creatinine ratio and sex were the impact factors of GFR (B =0.076,0.048,0.023,
0.051,0.454, -0.072,0.324, —0.911 ,respectively,all P <0.05). Correcting the influencing factors found that GFR was mainly in-
fluenced by HbAlc,serum creatinine and urine albumin. Conclusions Hyperglycemia was the main risk factor of reduced GFR in type
2 diabetic patients with normal serum creatinine , therefore , preventive measures of nephropathy were controlling glycemic levels and pre-
venting the occurrence of urinary protein.
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JRTk e SO G, Sh AR AR . N T R, 4%
HE Gates 25307, g AT RF , A S H B GFR
F4%% GFR, 348 GFR 434, GFR=90 mL - min "'
B IhBE IE # B9 A IE # 41, GFR =60 ~ 90 mL -

min "B PR R TN AR IE 4, GFR =30 ~ 60
mL « min " HEEH RE SRR AN AR L, [
Cockeroft-Gault 2% 21 PEAL eGFR: 3. Cr (mlL -

min~') = (140 - 4FE) x (RJF A (kg) /72 x I AL
(mg - dL™") ;4P Cr(mL - min~") = (140 - 4E#%)
x A 5 i (kg) /85 x Ifil L (mg - dL™") i ]
CKD-EPI A7 3E4k eGFR: 0% Ser<0. 7, M| G-

FR =144 x (Scr/0.7) "% x0.993"% 4 Ser >
0.7,0] eGFR =144 x (Scr/0.7) " x0.993 "%, 1
M Ser < 0.9, I eGFR = 141 x (Scr/0.9) %*" x
0.993%% Bt Ser > 0.9, M eGFR = 141 x ( Ser/
0.9) " x0.993"%  |-3R/A K eGFR 4 GFR (1)
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2.3 GFR 5 CG-eGFR,CKD-EPI-eGFR 145 #7
WER A FE U IE 3 18 0L R, IE# 41 CG-eGFR
(121.51 £11.26) mL » min~" - (1.73m’) ~' & F GFR
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+8.64) mL » min~" - (1.73m>) "X F GFR(45.25 +
8.27) mL - min~' [ 41[0] [h%%, ¢ =3.217 4. 328, P <
0.01 ], A 2H CG-eGFR (76.56 +9.34) mlL + min ™'
- (1.73m°) ""IkF GFR(78.43 +10.92) mL * min~',
ZHIA]FL#E e = —1.231,P >0.05) ;CG-eGFR i GFR
TR TR, A R IEMA KR (r=0.79,P <
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F 1 HERRSR 381 Bl — ARG RFTAHLR
4151 B (H %) BN E%é/ %T%/ Bl\iﬂ _ SBPi DBPZ HbA,IC/
Bt/ % (%, x£s)  (HFEx£s) /(kg-m™? x+s) (mmHgx+s) (mmHgxxs) (%,xxs)
EH 4 183(102/81) 48.0(183/381) 50.81 £0.85 7.57 +0.42 25.51 +0.24 132.08 £1.31 78.26+0.80 7.81+0.28
2R 159(93/66) 40.8(159/381) 60.32 +0.82" 10.76 £0.53*  25.07 +0.27 137.08 £1.70° 76.18 +1.14 7.97 £0.13
LS| 39(20/19)  11.2(39/381) 64.62 =1.38"14.15+0.83*  25.11 +0.55 144.87 £3.24" 76.90 +1.58  8.22 +0. 14
F(x*) 1l (3.254) (3.738) 7.261 10.286 0.861 5.273 0.793 4.347
PE 0.054 0.051 0.023 0.011 0.264 0.034 0.315 0.046
- TG/ TC/ LDL-C/ HDL-C/ MR/ SR A=Y
(mmol - L™" x+s) mmol - L™" x+5s) (mmol - L™" x+s) (mmol-L™" x=s) (gL' xxs) (gL' xxs)
Nl 1.72 £0.75 4.75 £0.83 2.63 +0.82 1.08 £0.24 64.49 £0.37 39.13 £0.26
BREEH 1.74 £0.78 4.72 +0.98 2.76 +0.83° 1.06 +0. 18 68.28 +3.80 38.23 +0.25°
R 1.75 +1.01 4.79 £1.05 3.37 +0. 84" 1.05 £0.33 61.13+1.74 36.74 £0.61%
F(x3) Ml 0.591 0.913 6.281 0.734 1.247 4.962
P& 0.462 0.231 0.027 0.361 0.102 0.038

TE : BMI g {A B 45 %55 SBP Jg i s ; DBP Sy &7 5K He s HbAT e AL I £L48 115 TG Sy =k H-ifh s TC I [ 8% LDL-C g 4% %5 B2 g 2 11 IH [

Fis s HDL-C Oy % BE IR B . S5 IEH AR LL, P <0.01,°P <0.05;

0.05), CKD-EPI-eGFR IF % 4 (118.19 + 10. 65)
mL « min~" -+ (1.73m*) ~' J i EE4H (48.32 £8.57)
P& F GFR IE#41(114.25 £10.73) mL « min ™' }%
HHREY] (45.25 £8.27) mL » min ™', 48] Fb 4%t =
2.973 3. 124,P <0. 05, 1M % J& 41 CKD-EPI-eGFR
(77.24 +9.73) mL » min~' - (1.73m*) "' 5 GFR
(78.43 £10.92) mL « min "4 [H] FL#, = —1.361,
P>0.05,2% R I4 1% & X ; CKD-EPI-eGFR [ifi %%
GFR [ NI R B, & S IEAHE R (r =0. 80,
P<0.05), IR R TR R B R
AR A ER ERR (3 mg - AL T 5 H
AR 14.2% (26/183) .19. 5% (31/159) 43.6%
(17/39) , = 2H [A] R s it 1 2 e 3 P o B ) 22
FrE a3 (P =0.000 2)
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2.4.1 ordinal W22 R PUERY AR OB IR R

FEFEHE R F A5 B, DL GFR3 N4k B AR & %
AT BT e logit /D 3% 2 oA AT ordi-
nal 25 2% 0] U5, 25 5% W 7R P 1) L AR IS B DR e A R
HbAlc  IMLPLEF R ol 03K E R LE IR F1EE F
L PR VB FLAE 2 GFR B E 52 m N (B {E 5 7K
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5 B R AR 11 I [ et N AV %8 i 2 1 T [ O A
BOAERIRZR (P >0.05) . W33,

2.4.2 ¥ GFReGHFREBEER HL kI
H P EECKR (P > 0.05) B8 & 5B, A B 2 52

HRBEHML, P <0.05

GRS AR S R A/ FH AR E R g8 o Bt s 0 ot
WUEF S A8 5 GFR T4 5 25 2¢ (B {E. 430 240. 051
0.076,P <0.000) , B R . HbAIC, JR ol ##3kE
FLRILEF R 2 /R LB 50 (B A8 43 51k
0.048 0. 023.,0. 454, — 0. 072.0. 324, -0.911, P <
0.05) FelibaiAl et i, W3 3.

3 iie

G ARSI H, 7 DAL ULIEF Sk Sl O 2 R A7 0
PE Bl 25 D 2Kl eGFR, Bjornstad %% X
1 TR PRI S 55 B/, 8 I ) A LT Ay 2
Rl eGFR ATPAL  ASWF 5Tt & 30 % M LT 1E 5 19
W R B 3 R Ui, CG-eGFR £z CKD-EPI-eGFR H] i
i = s AN IR B BTy g, B3 ik, DLLEF A 56k ) eGFR
FEPEASE R 5 B3 19 55 0 2 By T A7 7E — 5 11 )R
B AWFFEI ] 99mTe-DTPA B 3 ik @ AR A I i
PR R GFR 7 4 A A 20 52 B Ok 2 B ) 4
FRE” BN T GFR AR 2%

AT K I, X GFR IF 8 9 05 PR %% B 3,
GFR 5 rf BERR AR S54RI ) B PR g s A | I 375 L
[N A & 0 S TN R S e £ S T AR G 1
JUURT I 5 ) T2DM £85I 20 it B 04 7 040 Wi st
R T % S WUBF(E, 368 B 3 5 4F % P 50 OB PR
SRR M R B 1 PR LI 55 22 Fh R 2%, ) 00 PR 2R
F R TR $ /R GFR AT RE RS S, SR
T Ry, O RE TR P ERIE T T .
PRL T AR B9F 5 114 245 SR 0T 1 DR ' I 2 s 1 1) r L AT —
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R2 PERSS 381 fid GFR RESIGKE R EEEIRENX R x5

CG-eGFR/ CKD-EPI-eGFR/
GFR/ Ser/ Cystatin/ URBP/ NAIGG/
ZH 5 % (B %0) mL + min~' - mL + min !
mL + min ™! umol - 7! mg-L’l mg-L’] mg-dL’l
(1.73m?) ! (1.73m?) !

EHH 183(102/81) 114.25+10.73 121.51 +11.26 118.19+10.65 71.31+£0.98 1.39+0.53 1.14x0.50 0.49 +0.06

TR 159(93/66)  78.43 £10.92 76.56 +9.34  77.24+9.73 75.09+1.44 1.00+0.02 1.03%0.18 0.97 +0.18"
PR 39(20/19) 45.25 £8.27"  37.21 £8.64 48.32 +8.57™ 96.92 +5.25" 1.29+0.6  2.23 +0.49° 1.61 £0.49*
F(x*) (3.254) 25.634 27.811 25.791 13.286 0.983 5.785 3.961
Pl 0.054 <0.001 <0.001 <0.001 <0.001 0.243 0.021 0.034
) GFR/ UTFP/ UMA/ al-UMG/ UCR/ UACR/

mg - L7} mg - dL ! mg - dL ! mg - dL ! mmol - L! mg + mmol ™!
EH 4 114.25 £10.73 0.26 +0.03 3.90 £0.83 0.55+0.03 7.24 +0.28 1.25+0.27
R 75.56 +9.34 0.53 £0.12" 7.25+1.88 0.69 +0.05 8.02 +0.47 5.26 £1.23"
HHEEAH 45.25 +8.27* 0.86 +0.21" 21.92 +10.20% 2.63+1.07" 9.19 +0.44" 7.87 £2.34%
F(x*) 25.634 3.674 17.298 8.367 2.942 9.874
PE <0.001 0.032 <0.001 <0.001 0.047 <0.001

TE . GFR H'B /Ry 3R ; CG-eGFR “h %4t Cockeroft - Gault formula {34 %) 5 7Nk 3 11 % ; CKD-EPI-eGFR 5% CKD-EPI formula {32 i) 5 /N
BRUELS 32 5 Ser A M ALKF ; Cystatin S HEAIER ; URBP Sy bRAUEAELS G 21 s NAIGG S RS2 3RE 11 G 5 UTFP g BREG B 111 s UMA S JRAGE 2R
F15al-UMG MR ol fERE T ; UCR AR ULEF s UACR IR A& B/ IRLEF . S8 4R, P <0.01,P <0.05; SIEH 4140 1L, P <0.01,°P
<0.05

&3 PEPRRSE 381 Bl R0 GFR MERERE AL

15 %%IHJIEﬂ{ﬁ(e) — [BIHF#E(B) 1E P{E
BUeiidi Wik g (kb Gieiile (k7 itk
M54 1w 5.819 7.382 AR 0.072 0.076 0.000 0.000
54 1M 9.158 10. 361 ST 0.044 0.048 0.026 0.006
BMI -0.041 0.264
SBP 0.009 0.214
DBP -0.006 0.569
HbAlc 0.022 0.023 0.048 0.045
MEH 0.003 0.369
Shq=! -0.020 0.619
1ML LA 0.051 0.051 0.000 0.000
lilES -0.011 0.849
R A E -0.012 0.728
PRAERREE 1 -0.208 0.235
RS E N 0.038 0.887
BR ol BEREE 0.452 0.454 0.002 0.002
JRIUETE -0.059 -0.072 0.046 0.032
R 1/ bR LT 0.324 0.324 0.004 0.004
B -0.902 -0.911 0.003 0.001
TG -0.042 0.261
TC -0.014 0.703
LDL-C -0.008 0.564
HDL-C 0.035 0.878

Ve =0, 20 = 15 BMI R BHE 50 SBP Syl [ s DBP S &7 3K K s HbALe ML IILELEE s TG Sy =Bt Hr il s TC Sy JIE [ 5 LDL-C
WA 2 5 B 2 F AR s HDIL-C oAy 785 5% 2 g 25 P I [ e
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FRAJUPT 5548 H A2 PAAS [] 8 00 1T S5 12 1 5 ik 2 g 7
REATG, ME LA B I SE 48 A5 & GFR R Ry PR sl 2R, i
WAL 5 GFR SRS, B b o] fE 5 1 A
GFR 1T B, 48 735 X W i i A8 487, ILWE 445 1 2 19
B WA 1 0 DG B R R

REA6 GFR 42 3 S8 AW PR B e R B 4t
O3, HES R Z B B A 220 SAMSEE RN,
eSS ORISR AR PR R 1 (B BT 04, A I E
FEAEME LB T, 23 B PREE 1 B2 GFR B2 R R
0 R BUAEIS BRI £L8 ) B PR R UL 45 R 3=
EPRE R - B R D REAH O , T AI 58 BEHL i 375 LI
TEH WS e 5 3 MRS GFR AT 4041, 23 B 5% il
GFR [ 2, Rodriguez-Poncelas 25" ij ] CKD-EPI
S IEAL eGFR BFFEf, SHRFFT ALY & BLAFR 3%
PRI A | I JUL I Ko R 2 1 AR 2 eGFR (1) 52 M [
Z ,{HI: SBP HbAIC “IFifi eGFR 43k /D1 34, 5 4%
FEAAE, A RES B ABE GFR 1158 7 7 SO IR
WHRYT TR Ko ARWFFE & BUILIE U IE H
IR B GFR 5 MR Z Bl o E A e, 5
Zhang , Suzuki 2B BFgE 48 BAFE T AT RE S
FUPHE R B E A G Jiah  RIE A SR 1 5E
THEER RIS X GFR 1T A R R 1EH .,
SREERETE S A 22 5, AT RED R ABIEST R B4k
fEBE B, 5P AR R 2%

AT AL SR O TR 22, IR A0 A I
R L4755 OB 4 R 22 B R, I S X 4
AT, I HR MR GFR (52 M 23T T — 5 10 15
2o AW RGN G AE AL i 45 i) R 47,
R R B s 5 o s 4 ) 155 00 FH A e B 75 1l e 24
Yo IGO0, e Ah , A BIESEBERE R A e S A9 s
BEREEGS , g S R 4 R R BEOREAS 42, g it
B AR IR A PR 2R A o B T 245 0 1) 1 FH L R R 5
IR AT REAR S GFR A 2K, I E AR A

AR, X LA LI I 5 00 0% bR F8
VR 5 I 722 IR 7 £ 2% R R B W DR e R
WEAL L2126 55 22 R R 3R, it bR B I s 22 1
it o R AR B B, Bk B ORI tR
SR T 2T g DG TE 5 R AR DR v R A
15, Foe B0 A Tl IR
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