CPOE=iES

2020498 £23% 264 http://www.chinagp.net  E-mail:zgqkyx@chinagp.net.cn =~ +3291 -
AL
*Ted

2 BINERRm B H R O R EARE PR % B AR RY
=2 DIESE S i)

oF

Aw s l.2 sge? SE 2 poE g 2 HOE 2 = g ¥ A A
g3, 4B, MG, ERAC, WS, Rk JESC + )

(HE] BFE WKL 20% ~40% 1 2 BORE R B 0 RGBS (DKD) , DKD A9 3= 225 ARSR B
Tl R VR DIRECE , /N RIEE 2 (GFR) 2B DIRey BB dabr . 1EMERpEEH D, ks (IVS) T
5B RO A SCHHIESS, M0 ENEE (LVPW) RSB AR A, BRY %t fomEcs
PR R DKD iyfabs N ER . ik LEH 2008 4F AR T SR AL RS BE s (1 2 BURE G R 35, (BRI MECER 22 35 1)
IGIRTE R, LR AL, MR 2018-12-31, FVIIHHEN204H , M B & 2 S BB EIREH,  HI R
JE 24 h JREE [ >500 mg/d & GFR<50 ml/min PiTRZNA DKD 21, FE448 AE DKD 21, 772457 ) Kaplan—Meier 27
T, HECRH Log—rank Ki56:; DKD 52 R R HRR L K E Logistic [MIH34T; iz & TAERFIE (ROC) Hhk
Fr3e TVS Je LVPW JELRE TR 2 UMk PR i 3 dE ol DKDAMG (S G558 SLal A 178451 2 T s i, Ik gl
DKD 48 #i] (26.9% ) . DKD 4154 DKD 4185 PEG, 4FK . BMI., SARE R (SRR (LDL) . JRE% (BUN) |
MWUEF (Ser) . IMPKER (SUA) | I £L8 F SR RIMELEE T (HbA,, ) R, 22533800800k 3 (P>0.05) 5 54k
DKD 41 /35 e, DKD 413 BIR AR , Wi & | 25 IR T , LVPWEREE [ TVS JELEERA /i, HDL FEAIG( P<0.05 ).
ZINZE Logistic M35 F4R , VS JEFE [ OR=4.577, 95%CI( 2.280, 9.188) ] . LVPW & [ OR=3.805, 95%CI( 1.917,
7.553) ) J& DKD KA NR (P<0.05) . Log—rank KB 4EH i, BMUEL (n=47) IVS HJEH | LVPW 1
JEE# DKD &L 5 @ T IVS 1IE# 2 LVPW IE# % (£<0.05) 3 AEmSIELL (n=131) IVS B4JEH | LVPW 45 %
DKD &R 55T VS IE#-5 . LVPW IE# # (P<0.05 )4 A OSHEG ras R W R, VS, LVPW S 5 24 h JRE A
LIEHX (P<0.001) /5 GFR 27 (P<0.00L) . ROC HZREGESBoR, VS BEETN 2 BURH RS & 28 E A DKD
(% ROC 2 NI 0.824, HIGFE N 12.5 mm, FHRBRER 70.00%, 58K 73.64%; 1 LVPW JEEEETHIN 2 UMk
PR 8 1 ek DKD [ ROC il 26 N 1 BCA 0.724e JERFE 11.5 mm, HRBEH 60.91%, F5HEH 67.27%. &
W B R IR A 2SR IE KT T HDLaKTERRAIG | TVS K LVPW 14555 2 il i £ 3 i il DKD AHOC,
Hop IVS Ko LVPW HEJSERSN 2 AU i i ek DKD (7 s R 2 .

(SRR ] 2 AUEIRNG ; WEREESG ; ZIRIPRISRE ; Z0as NREIREE s S0 R 3R 40 HT

[FESEE] R587.1 [SE#tARiIREE] A DOI: 10.12114/.issn.1007-9572.2020.00.301

2= BV, X0 IRy, 45 2 7R i FRGE T Je o L RE DR B TR 1 s e X R B 0 ). v B R EE 2, 2020, 23( 26 )
3291-3296. [ www.chinagpaet ]

LICY, LIUJ, GU F, et al. Risk factors for the development of diabetic kidney disease in patients with type 2
diabetes [ J | . Chinese General Practice, 2020, 23 (26) : 3291-3296.

Risk Factors for the Development of Diabetic Kidney Disease in Patients with Type 2 Diabetes L/ Changyan' >, LIU
Juan®, GU Fang’, TANG Mingmin®, HU Jingjing’, OU Santao"
1.Department of Nephropathy, the Affiliated Hospital of Southwest Medical University/Nephropathy Clinical Medical Research
Center of Sichuan Province, Luzhou 646000, China
2.Department of Nephropathy, Chengdu Fifth People's Hospital, Chengdu 611130, China
“Corresponding author: OU Santao, Professor, Chief physician; E-mail: 120st123@163.com

[ Abstract] Background 209% to 40% of patients with diabetes clinically develop diabetic kidney disease ( DKD ) .

The main clinical manifestations of DKD are trace proteinuria and negative changes in renal function.The glomerular filtration
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rate (GFR ) is an indicator of kidney function.In diabetic patients, the relationship of renal function with interventricular
septal thickness (IVST ) has been confirmed, but its relationship with left ventricular wall thickness (LVWT) is not clear.
Objective To investigate the development of DKD in patients with type 2 diabetes mellitus.Methods A retrospective analysis
was performed on the clinical and laboratory data of patients with type 2 diabetes mellitus who received treatment in 2008 and
120-month follow—up (as of December 31, 2018 ) from Chengdu Fifth People’s Hospital.Those with significantly increased
albuminuria [ defined as 24—hour urinary albumin excretion>500 mg/d and GFR<50 ml/min ] and those without during the study
period were assigned to DKD group, and non-DKD group, respectively.Kaplan—Meier method was used for survival analysis.
Log-rank test was used to compare the survival status.Multivariate Logistic regression analysis was used to analysis the influencing
factors associated with DKD.ROC analysis was conducted to estimate the value of IVST and LVWT in predicting the development of
DKD.Results A total of 178 were included and 48 of them (26.9% ) developed DKD.Compared with those without DKD, " those
with DKD showed similar sex ratio, mean age, BMI, total cholesterol, LDL, BUN, Secr, sUA, hemoglobin, and HbA, (P50.05),
but had longer mean duration of diabetes, higher mean systolic blood pressure, fasting blood glucose, LVWT and IVST, and
mean lower HDL ( P<0.05 ) .The result of multivariate Logistic regression analysis.suggested that IVST [(OR=4.577,»95%CI
(2.280, 9.188) ], and LVWT [ OR=3.805, 95%CI ( 1.917, 7.553) | were independently associated with the occurrence
of DKD ( P<0.05) .Log-rank test results showed that increased IVST was associated with higher ingidénce of DKD either in those
with hypertension (=47 ) or in those without hypertension ( n=131) (P<0.05) , and so was increased LVWT ( P<0.05) .
Correlation analysis showed that LVWT and IVST were positively correlated with 24—hour urinary albumin excretion ( P<0.001 ) ,
and were negatively correlated with GFR ( P<0.001 ) .ROC curve analysis showed that the AUC of IVST.in the prediction of the
development of DKD was 0.824, with 70.00% sensitivity and 73.64% specificity when the optimal cutoff value was determined as
12.5 mm.And the AUC of LVWT was 0:721, with 60.91% sensitivity and 67.27% specificity when the optimal cutoff value was
determined as 11.5 mm.Conclusion Longer duration of diabetes, elevated systolic blood pressure and fasting blood glucose,
decreased HDL, increased LVWT and IVST.were found to be associated'with the development of DKD in type 2 diabetes, among
which increased LVWT and LVST may be independent predictots for DKD in type 2 diabetes mellitus.
[ Key words 1 ' Diabetes.mellitus, type 2; Diabetic Kidney disease; Interventrieular septum thickness; Left wall

thickness; Roetcause analysis
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AE DKD R Z30 0. 0,8:6%; LVPW 3825 1,
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Ak w5 1M R 20 TV FLE e LVPW 1 5% DKD & 4= %4y
MET IVS IB% FOLVPWIE# %, 2RWASGH¥E
X ( x =786, 4452, P<0.05, WE2) .

2.4 INSs LVPW S 5 24 h JRE 1 K GFR B AH EPE
Gl AHSSE A4S R R, IVS, LVPW R JE 5 24 h
JREBERE A (r.=0.385, 0359, P<0.001) , 5 GFR
B (r=-0.154, -0.138, P<0.001, VLK 3~4) .

F2 2 HIEIRIERE ) DKD 20 N R B Z N Logistic 1019534
Table 2 Multivariate Logistic regression analysis of factors associated with
the development of DKD in type 2 diabetes

B B SE Wald x> { OR (95%CI) P
BHREHERE 0012 0013 0.785 1012 (0.986, 1.038)  0.376
W4E 0020 0.021 0.964 1255 (0.895, 1.760)  0.326
g 0227 0173 1734 0118 (0.011, 1.251)  0.188
HDL -2141 1206 3.149 1020 (0980, 1.062)  0.076

LVPW JE i 52 2 0% bR ek 2ok DKD (149 0h <7 52 i PR 2 1VS JE 1521 0355 18.309 4.577 (2.280, 9.188)  <0.001
( P<0.05, ﬁ%% 2 ) 4 LVPW B 1336 0.350 14.595 3.805 (1917, 7.553)  <0.001
%1 DKD 4154F DKD 41 F I Rk}

Table 1 Comparison of clinical data between DKD and non—-DKD groups
15 i P51 ity HE PRI BMI e s Sl L e HDL LDL

(% 14) (%) 2 (A) (kg/m’) (mm Hg) ( mmol/L ) ( mmol/L) (mmol/L)
4 DKD 4 130 84/46 55+10 83 £ 65 247+3.4 129 + 21 597+1.72 1.43 +0.35 3.59+1.25
DKD 21 48 29/19 58+12 112 £56 253 +4.1 158 +24 6.13+1.86 0.97 +0.41 3.67 + 1.04
¢ (x*)1E 0.266" 1.680 2.737 0.987 7.861 0.539 7.422 0.396
P1E 0.606 0.095 0.006 0.325 <0.001 0.591 <0.001 0.693
g3 BUN Ser SUA LT A HbA,, 23 1 I IVS J5& LVPW JELF
(' mmol/L ) ( pmol/L) ( wmol/L) (g/L) (%) (' mmol/L ) (mm ) (mm)
4E DKD 41 7.49+29 131 +£53 391 +£87 129 £ 19 7.55+1.82 63x15 9.88 + 1.04 10.14 + 1.67
DKD 2 7.73+32 125 + 46 386+ 93 130 £ 31 7.93+2.21 79+23 13.63 + 1.15 14.58 £ 0.93
(x*) 8 0.476 0.694 0.334 0.357 1.165 5.414 20.74 17.43
P1E 0.634 0.489 0.739 0.721 0.246 <0.001 <0.001 <0.001

e BMI={RHE 4L, HDL= B2 IR 1, LDL={R% IR & 11, BUN= JRE A, Scr= MALEF, SUA= MLIRAR , HbA, = LML 8 11, TVS= Ik,
LVPW= /2.0 % J5 B, DKD= BEU E ERG, 1 mm Hg=0.133 kPa; * 4 x*fH
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Figure 1 Survival curve of the effect of [IVST and LVWT on the incidence
of DKD in type 2 diabetic patients with hypertension
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Figure 2 Survival curve of the effect of IVST and LVWT on the incidence
of DKD in type 2 diabetic patients without hypertension
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Figure 3 Correlation analysis of IVST with 24-hour urinary albumin

excretion and eGFR
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Figure 5 ROC curves of IVST and LVWT in predicting the development of

DKD in type 2 diabetes

KRN, LVPW B 2D E fmis s (LVMID) 3
B TE DKD 3% L AETE A SCIRIESS, TVS )52
T DKD B JE a7 Gl 28, R TVS JEEE T4
T DKD 3 FE (0 BB hR Ak 16T X4 bR 9 S LVPW
JELE I HL 5 DKD i 2 8] 56 R I WF S i el . ARG
gE R, DKD # 3 IVS, LVPW J& E #4 5 F 1 DKD
HERE, VLI IR B A VS, LVPW SR H
DKD 4 11 & T DKD H% 4 DKD 8 50 s T
4k DKD /3, 1VS 34 JE % 5 I R 4 s UL i e 25 R
PUE, ROl AR R R R ZRSSE. s,
A IfmE R 2 BRI A TVS B al 2 BUBE PR
R S b S e N S A N R T
FLA 72 0 Al K S R Ty 1M A3 O i
T bR R B B A Dy ZE =YK,k Fi AR K
Z 5 B0 R I ELANG R 1 A5 5 ke R A it )
Wi U0 L) - PSRRI T 2 HUNE B B ST
MEARSRIE 2 IVS B o2 AL, eI R i i
it DR EAE A N

BAN, GWTE R, DKD B 1% R I s B K 28
J& IR 7K P-4 2 T DKDVE A, i HDL 7K 70U B (1%
THEDKD % " CBRIIR AR 52—, BAER
FEW, 0 v A TR O JUET 24 T At 25 4 5 7 0 A2 BB
B, BT RY TE, SFEUNE N R E
FEO WL IR FL G R, BB, O
JULA5H ik ke SRS Spdb 1 385 i, 3 A0 U SR 1 2R — f
BRIKRRRGE, oI, SEOOE
IVS FUSRERSEL, 2202 IR 2 HDL X F R0 E
TR EA R VR R, FE 0 DKD #E R r L B i
AR, ENAA AR, A PR 20 A2 6 s At
TEEAL IR o3 s, T TVS 16 RE B8 1045 PN B2 T R di s A
FEE e 0 I TVS K LVPW LR AEAR KRR EE -]
DS e LA P R A 4 P AR . B R Sk R
B, I PR AN B S RAS B0E B R A,
HE— N E B S LGl , R SECR S R
PAFEWFSE VS, LVPW JE B X F DKD 520 (1) A4 17 i 26

http://www.chinagp.net E-mail:zgqkyx@chinagp.net.cn ~ +3295-

ST N, VS, LVPW JEEE#E T 11 mm A9 B4 0EE R
DKD A HEZ B @m0 BRI A BF5E L IVS, LVPW
JEREE = 11 mm 2N IVS. LVPW 45, 458 @R, VS 4
JEH . LVPW B4JE2# DKD AR50 T VS IEH #
LVPW 1E# # . [FBAAE5E R H ROC {264 #1 IVS.,
LVPW J52EE 0 2 RUBE R g £ 2 4F J& S DKD 940,
RN IVS S8 FIN 2 RS PR 835 1 Ji A DKD Y1l 5
{HM 12.5 mm; i LVPW 34 JEE T 2 AU iR HE 5
& DKD Hlit FHE A 11.5 mm,

2 RUBEPRG R, OME A FLOTIEETR B -5 0 LA
Jitl i s A I PR A % Ok, HOhAs R IR 1 iz 0
PULE A P (%) G T T 5 A7 it e R A O S:  vh e o EA
TS L T 2 OB R AT A R R, 5
BT P4 R U5 B A Tl 3 MBI, (6 2 SR iR
Ruhis YNNG G RGN AR R £, Hiciid
20 B ] ) FH ) v L, B B 22 R SO LA AR
DURR, e ANAER R A . 1O LA A RE
HER; F 2R IR RARTIR B 4Afk, DRIt 2 B R 8
L AR R, RO LR R R e

ZEBREFERT ST T SARHESESE R, IVS K LVPW JE
[i£ 5 GER EAE, 524 h JREMEIEMHX, GFR &
VEGH B DI RERIR S R AR, B TE AR Ent ZFH RS
SRR . HAR DS G IVS 2 LVPW 3 8 & A7
2 GFR 928 fk, ABFSE &L, 1VS & LVPW 3 2 &
DKD &R fEI N E, H IVS $ 85 LVPW 578 2
M 2 FURH PRI UE N DKD 52 S5 S 5 5 5 B 4 TVS
K LVPW JE 520 DKD AOHLEI - AN, A iR
N5 IVS BUIARC S X TR AT &
PN B A 497 5 B0 E /NER B AN M A R AZ 481, 8 Bk
UERLINRE, PEEAR Y. B, ABFSEHEN, VS
S LVPW 38 JEE 0T DLFu B W i 45 0 83405, i 30U
EEAMBE RS . [FEE, 7B S A LT,
RAS RGUILTE, PR TR IR 4 AN S8 A L 308 o
P InE S AL E, R R, RS Z 5
B BN BRI N, 20 B TR RS s Hk, 1N
IVS K LVPW M EZER K, & MEAGE VS &
LVPW JELRE, o2 2 TRUMH s HE 3 G 50 A8 g ) 2
TR ER . B /INER T A0 I BH 3 = 5 | ke B Nk
POFET i, I B A0 . 2R A R 43 s 22 o 40 B R 7
MAERKEF, #&RRBEMRAL K, =440 oh 3 5,
B TEUE/NEREEAL, (R HEE hBER AL T P,
IVS K LVPW JEJERTAE Jy 2 UM PRI B i A 4057
FERTRINAEAR, AR RS R R 2, SR
2% DKD .

ELRTR, BERRRRE, W . 2SI K F
ThE . HDL KRR . TVS K LVPW H4JEEEAhy 2 R bR



+3206+  hitp//www.chinagp.net  E-mail:zgqkyx@chinagp.net.cn

itk i DKD FGis R, Hid VS K LVPW 142 H
Sk DKD sy fE B R &, VS JE X F il DKD
BLVPW RN UK, HAR R E . Bk, OF
ARSI 2 BB PR 3 TVS JEEE I 12.5 mm, 1)
%7 8 DKD dEJERTfE, 000 A% fa il s . I A & i
JEAEAHNEREN, FEE TR, SR, AR
SRR EDRES RS, A —E R, FEAC LA
XA PR, i T Bk — 20 1 KA A 1] B U bt 90 R AR
DKD 53k DKD & O M40 25 5 R AU 1 F .
VR THK: 93, R EPIT LT ML R,
B el AT, BE®RIL, #HXHEIT, f
TXFW R IR BT, AR G5, WEE R,
X 4E . BT HOB MR . BB Moy, W dh AT
it P, SR STE R,
ALRAHF R,
B30k
[1]PARKHC, LEE Y K, CHO A, et al. Diabetic retinopathy is
a prognostic factor for progression of chronic kidney diseasesin the
patients with type 2 diabetes mellitus[ JdJ. PLoS One, 2019, 14(7):
€0220506. DOI: 10.1371/journal.pone.0220506.
[2] ALBERT K G M M.The diagnosis and typing for diabetes

mellitus [ J ] . Diabetes Voice, 1999, 44. 35-41.

[ 3 ] National Kidnéy'\Foundation:K/DOQI clinical practice guidelines
for chronie'Kidney disease: evaluation, classification, and

Am J Kidney Dis, 2002, 39 (2 Suppl 1) :

S1-266. DOL: 10.1016/S0272-6386 (02 ) 70081-4.

[4] RAGOT S,-SAULNIER P J; VELHO G, et al. Dynamic changes

stratification [ J ] .

in renal function are associated with major cardiovascular events in
patients with type 2 diabetes [J]. Diabetes Care, 2016, 39 (7) :
1259-1266. DOI: 10.2337/dc15-2607.

[5] HOLMAN R R, PAUL S K, BETHEL'M A, et al. 10-year
follow—up of intensive glucose. control in type 2 diabetes [ J ] .
N Engl J] Med, 20084359 (15).: 1577-1589. DOI:
10.1056/NEJM0a0806470.

[ 6 ] STEIGLEDER-SCHWEIGER €, RAMI-MERHAR B, WALDHOR
T, et al. Prevalenee of cardiovascular risk factors in children and
adolescents ‘with type 1 diabetes in Austria [ J ] . Eur J Pediatr,
2012,171 ('8) : 1193-1202. DOI: 10.1007/s00431-012-
1704—x:

[7] DELANAYE P, SCHEEN A J.Preventing and treating
kidney disease in patients with type 2 diabetes [(J]. Expert
Opin Pharmacother, 2019, 20 (3):277-294. DOI:
10.1080/14656566.2018.1551362.

[8] TOYAMA T, NEUEN B L, JUN M, et al. Effect of SGLT2
inhibitors on cardiovascular, renal and safety outcomes in patients
with type 2 diabetes mellitus and chronic kidney disease: a systematic
review and meta—analysis[ J 1. Diabetes Obes Metah, 2019, 21( 5 ):
1237-1250. DOI: 10.1111/dom.13648.

(P Chinese General Practice
September 2020, Vol.23 No.26

[9] CARRETERO GOMEZ J, AREVALO LORIDO J C.Clinical
assessment and treatment of diabetes in patients with chronic kidney
disease [ J ] . Revista Clinica Espanola Engl Ed, 2018, 218 (6):
305-315. DOI: 10.1016/j.rceng.2018.03.010.

[ 10 ] LASTRA G, SYED S, KURUKULASURIYA L R, et al. Type 2
diabetes mellitus and hypertension: an update [ J ] . Endocrinol
Metab Clin North Am, 2014, 43 (1) : 103-122. DOI:
10.1016/j.ecl.2013.09.005.

[11] DI LULLO L, MANGANO M, RONCO C, et al. The treatment
of type 2 diabetes mellitus in patients with chrenie kidney disease :
what to expect from new oral hypoglycemic agents [ J.| . Diabetes
Metab Syndr, 2017, 11 (Suppl.l) : S295-305. DOI:
10.1016/}.dsx.2017.03.005.

[12 ] KLIMONTOV V V, KORBUT A I.Albuminuric and non—
albuminuric patterns of chronic kidney disease in type 2
diabetes [ J | . Diabetes Metab: Syndr, 2019, 13 (1) : 474-
479. DOI: 10.1016/j.dsx.2018.11.014.

[ 13 ] FREEMAN J:Management-of hypoglycemia in older adults with type
2 diabetes [ J ]°. Postgrad Med, 2019, 131 (4) : 241-250.
DOI: 10.1080/00325481.2019.1578590.

[ 14 ] /1N o BXEIT- TR, A6 i R I 2 B
5 PRAdcd 12 1/ UG R ABIESE [0 ] . X B,
2018, 34 (15) : 132-133, 135. DOI: 10.3969/j.issn.1007—
614x.2018.15.082.

[ 15 ] SAIF A, KARAWYA S, ABDELHAMID A.Blood pressure is a
risk factor for progression of diabetic retinopathy in normotensive
patients with type 2 diabetes: correlation with carotid in tima—media
thickness [ ] ] . Endocr Regul, 2014, 48 (4) . 189-194.
DOI: 10.4149/endo_2014_04_189.

[16] AGUER C, MERCIER J, MAN C Y, et al. Intramyocellular
lipid accumulation is associated with permanent relocation ex
vivo and in vitro of fatty acid translocase ( FAT ) /CD36 in obese
patients [Jl. Diabetologia, 2010, 53 (6) : 1151-1163.
DOI: 10.1007/s00125-010-1708-x.

[17 ] COORT S L, BONEN A, VAN DER VUSSE G J, et al. Cardiac
substrate uptake and metabolism in obesity and type-2 diabetes:
role of sarcolemmal substrate transporters [J]. Mol Cell
Biochem, 2007, 299 (1/2) : 5-18. DOI: 10.1007/s11010-
005-9030-5.

[ 18] GLATZ J F, NABBEN M, HEATHER L C, et al. Regulation of
the subcellular trafficking of CD36, a major determinant of cardiac
fatty acid utilization[ J ]. Biochim Biophys Acta, 2016, 1861( 10 ):
1461-1471. DOI: 10.1016/j.bbalip.2016.04.008.

[19] PERMAN J C, BOSTROM P, LINDBOM M, et al. The VLDL
receptor promotes lipotoxicity and increases mortality in mice
following an acute myocardial infarction [J] . JClin Invest,
2011, 121 (7) : 2625-2640. DOI: 10.1172/JC143068.

Ok HI9I: 2019-07-18; &M HH]: 2020-02-21)
(A BREDT)





