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HE

H i : 3R 2208 FR 9% (diabetes mellitus type 2, T2DM) &3 Cx B 25 H (C-reactive protein, CRP) 5 & ¥
RERRR, FITCRPESERRREE BT THMEX. 7k FRREEZEKMEERILHE6238
ZT2DMEE . B HEBAREFTREWEERIHS, B2 T 5CRPI SO HAHR KRS L (OR)F
FHPLI95%BE XA (C) . £55R: RBIECRPHIIYSHrEL, ICRPET0.5. 1.5, 3.11Y] %, ¥CRP4-AQ1.
Q2. Q3. Q44, Q1HT2DMEE I'F/NERIBT R E T BRI FH KT HAM=4(CKD24: 46.2%
vs 34.38%, 32.18%, 33.61%, p <0.05; CKD3%: 23.19% vs 4.98%, 4.37%, 13.08%, p < 0.05;
CKD44H: 3.38% vs 2.17%, 1.3%, 2.85%, p < 0.05). 5Q44, Q1#ECKD2. 3. 44 OR{E L5
“N2.613. 3.37. 2.259, p#J< 0.05; TGQ37E2. 3. 44 HIORME S H40.797. 0.276. 0.378, p¥J< 0.05.
HEWSEE. FKE. £ REEEEL. KEEEED. HER. RRE, 5Q4MH, Q17ECKD2,
3. 441/ORME4MH)42.701. 3.363. 2.201, pfH#i<0.05; Q2. Q37ECKD2. 3. 44HMOREH T
1Hp <0.05. ZEFFFTARESY, CRPET2DMEE B/PMRESRKKFRUERR. 48 AN,
CRP/K 5B /NERIEN R TRREZEVIMER, XAREKRE, HCRP <0.5 mg/LE>3.11 mg/Lif ML &
RHEE.
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Abstract

Objective: To investigate the relationship between C-reactive protein (CRP) and renal lesions in
type 2 diabetes mellitus (T2DM), and whether CRP is associated with the renal function decline in
diabetic patients. Methods: A total of 6238 T2DM patients were recruited from the Affiliated Hos-
pital of Qingdao University School of Medicine. The odds ratio (OR) and the corresponding 95%
confidence interval (CI) were obtained by logistic regression analysis after adjusting for potential
confounding variants. Results: According to the quartile of the CRP, with CRP equal to 0.5, 1.5, 3.11
cut-points, CRP in groups Q1, Q2, Q3 and Q4, the probability of a decline in T2DM patients in Q1
was almost all greater than that in the other three groups (CKD2:46.2% vs34.38%, 32.18%,
33.61%, P < 0.05; CKD3 group: 23.19% vs 4.98%, 4.37%, 13.08%, p < 0.05; CKD4 group: 3.38% vs
2.17%, 1.3%, 2.85%, p < 0.05). Compared with Q4, the OR of Q1 in CKD2, 3 and 4 was 2.613, 3.37
and 2.259 respectively, all p < 0.05, while the OR of Q3 in groups 2, 3 and 4 was 0.797, 0.276 and
0.378 respectively and p < 0.05. After adjusting for systolic blood pressure, diastolic blood pres-
sure, age, HDL, LDL, cholesterol, and uric acid, Q1 in CKD2 were 2.701 and 2.201 and 3.363, re-
spectively, with p values < 0.05, compared with the Q4, while the Q 1 and Q2 in CKD2, 3 and 4
groups were less than 1 and p < 0.05. CRP and the level of glomerular filtration rate in T2DM pa-
tients in the study population. Conclusions: CRP levels were strongly associated with decreased
glomerular filtration rate in the study population, which could be an independent risk factor when
CRP < 0.5 mg/L or >3.11 mg/L.
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1. 5l8

B% R 5 i (Diabetic Kidney Disease, DKD)/2& 2 A% R i (diabetes mellitus type 2, T2DM)#xz i WLHIFF
FOE, [N 2 2RI () E 2 Rl 2 — (1], B RS R S A R 0, 3K DKD 3%t 2010 4
7 19.5% L7131 2015 £ 1 24.3% [2]. DKD KRS ZRPIRMR, WHREAHZEELB]. FULRBE4]. %
SELHMLAI A B IE 5] FIME[6] BEEAL =P RARGE[7], b, RYE/RB GHREEHAL, Lo btk
1 WA IR DL K 22 R g8 E 2 R IA 1 N [8] [9] [10]. C JJ3i%K [ (C-reactive protein, CRP){E A&
—Fh 5 RORE N ARG B, IR K (1) 38 v 23 5| RSN 1B v (cerebrovascular disease, CVD)H {4 K A4
RAT M I [11] CA B A i A AR 3G I [12], {HFLAENS % ' E S5 (Chronic kidney disease, CKD) i Ji& H & 15
FIVE R A 4, B RTA R85 ] LU Y CRP 2 CKD (7 i@ [ [ & [13] [14] [15], 1A —LeiRis HA
£2[16] [17], HAEMRAK-PIEOL T 58 WAL R WA AT B AV T2DM &3 CRP K155
ANERIEIE Z AP PR R
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2. 5 HZE
2.1 WRAE

BAVETE B R 2EEE 2B M B EE B 7 T2DM {ERe B 5 22 . /i K 2010 4F 48 2022 4]
¥ PE R ) 6238 44 2 BUBEIR G B . KA S B IR P2 (ADA) 2021 ARAE[18] I A brifE/2: HbAlc >
6.5%, B I ML (FPG) > 126 mg/dL (7.0 mmol/L), B%7E [k %) H it & 058 (OGTT) A 2 /N b > 200
mg/dL (11.1 mmol/L), BZEEHLIMSE % %% > 200 mg/dL (11.1 mmol/L), CRP > 5 mg/L, 4Fi#% <18 ¥ k>80
%, T2DM 2MEIRRE, JERMEG RGN, gk RVEEITEm, PE.C s, MR, MR, R R
GUER AR R . I ANEH R RS I RE SRR . RS S 58 PR A . %07 BRI R S g
HE W, FEHERRFEZGMEERROEE RS TS5t B AR = 4.

2.2. BRWIER

BENGENESHOFFER, S5, KE, YOEAMRERG LT . 8RS 07085 I & 1
JE(BP), ISP R s A (A P . AR E AR E(BMI) TH RN A (T-52) B BB i CK) 975 . i
ISR A, BANNE T LU RES: MEM. CRP. FPG, HbAlc, FREINAE ¢ BE(H R/ B N A1
PR B 2) R DT R A K P i 2 I ] e (LD L-c), = % B2 IR £ (1 JEL[E B (HDL-c), Ui B3 M TR (FF A,
HM=8(TG), KHEE(TC), HEDh. &azl 8 MG, M IEPFEHCREMBIEAR, 121k 3] 558
TR .

2.3. DKD BYi¥4E

AR F DB PR ' A5 B 6 4 B (2021 4 hi)) , DKD S48 H s R A S g e e e s, 22
FHUN PR R A B AVLETELABE (UACR) > 30 mglg AI(ER) il 501 /N ek it % (eGFR) < 60 mL/min/1.73m?
[19], R DKD %)% CKD3. 4. 5#1. RF CKD-EPI 24 3([20]43 A%} 53 M Al 4otk £ eGFR BEATVRAG . FF
% eGFR {H X T A B3 # M CKD bt AT 7041, 35114 U2 Normal ZH(eGFR > 90), CKD2 £H(90 >
eGFR >60), CKD3 #1(60 > eGFR >30), CKD4 #41(eGFR < 30) [19].

3. Gt st

18 ] SPSS #c A< 24.0 (SPSS IBM Corporation, Armonk, NY, USA)BEIT G 1t /34T« 458 IEA 704 1
HEEPER R X S R, RAMOAEA t KR LAY £ R, 2R RUE S HG)ER, KHF
J5 A i 1A 22 5, MR TR ER Kruskal-Wallis #:56 LbA: CRP U2 30 4L A e AR A4 s EX
CRP VU5 %, KA logistic FIVAREAT Z R B BI04, fEHHWA & £FokE. . Mm% EREA.
RS MHER. RRGRAFEREEREZEAE.

4. BER

BB RN E N K 1, 5 CKD2. 3. 4 414, Normal 414 % &) CRP 7K F-(p < 0.05) LA K2 3 &
MR RE . S EREA. [REBEREA@P < 0.05), F#t, #FiKEAKFEK@p < 0.05), mHUgiE. e
R 77 T D) G i 3 2

% 2y T2DM BEMYE CRP VU Ar 8 4 Im R RFE, BA CRP %5F 0.5 1.5, 3.11 i) s, # &
NV, Q1~Q4. HHABALIALL, Q1 4k CKD [ X% #: i (CKD2 41: 46.2% vs 34.38%, 32.18%,
33.61%, p<0.05; CKD3 #1: 23.19% vs 4.98%, 4.37%, 13.08%, p <0.05; CKD4 41: 3.38% vs 2.17%,
1.3%, 2.85%, p < 0.05).
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Table 1. Patient baseline characteristics table

=1 BERLHER

Normal (N = 3100) CKD2 (N = 2277)

CKD3 (N = 718)

CKD4 (N = 151)

S 57.36 +12.37 68.16 + 10.91 7321 +11.1 69.8 + 11.62 p <0.05
PE5I

5 1892 (61.03%) 1296 (56.92%) 349 (49.15%) 63 (41.72%) p <0.05

e 1208 (38.97%) 981 (43.08%) 361 (50.85%) 88 (58.27%) p <0.05

BMI 25.53 +3.07 25.78 +2.78 24.65 +2.08 254+19 p = 0.008

W4 138.41 + 18.54 137.75 £ 17.87 137.08 + 16.9 135.66 + 18.13 p = 0.065

ErikIE 76.96 + 10.76 80.54 +11.1 81.11+11.12 80.08 + 11 p <0.05

C ik 1.98 +1.26 2.07 £1.45 1.85+1.18 1.72+£1.19 p <0.05

LA IRARE 4 S| 8.5+1.91 8.43+1.97 8.54 +1.91 87319 p=0.172

KEEREA 281+1 2.62+0.93 2.63+0.83 2.66 +0.87 p <0.05

R 1.27 £0.33 1.15+0.33 1.16 £0.28 1.17 +0.29 p < 0.05

e g TR 0.44+0.18 0.44+0.18 0.44+0.13 0.44+0.15 p=0.785

S [ 4.76 £1.32 451 +1.27 456+1.1 47+14 p <0.05

Hih =M 1.88 £2.03 2.04 £2.62 1.97 £2.17 214452 p = 0.007

BN 2428 +25.15 25.79 + 25.33 27.61+25.35 29.36 + 33.84 p = 0.001

BB 19.78 +13.8 20.14 +15.07 19.63 +11.04 21.69 +18.88 p=0.317

PRI 305.82 + 87.62 349.36 + 98.59 328.69 + 96.82 313.72 + 86.67 p <0.05

C RN M 1.94+1.2 1.62+1.28 146 +1.4 1.59 +1.35 p <0.05

Table 2. Clinical characteristics of the CRP quartile grouping
=z 2. CRP T 3143 4R MY FR4F1E
Q1 (<0.5) Q2 (0.5~1.5) Q3 (1.5~3.11) Q4 (>3.11)

RS 67.11 £12.43 61.64 +13.01 61.13 +13.42 63.73 +13.23 p < 0.05
PES:

5 869 (55.53%) 932 (59.55%) 920 (59.59%) 879 (56.2%) p <0.05

% 696 (44.47%) 633 (40.45%) 624 (40.41%) 685 (43.8%) p <0.05

BMI 25.27 251 2552 +2.95 26.04+3.34 25.7 £2.45 p <0.05

Wi & 136.39 + 18.29 138.07 £ 17.75 139.23 + 18.07 137.79 + 18.24 p<0.05

FPIK 79.76 +11.01 78.85 + 10.87 78.67 +11.04 77.98 +11.35 p <0.05

C ik 1.7+1.36 1.91+1.12 216 £1.32 2.18+1.43 p <0.05

PEAL I LT 2 A 8.56 + 2 8.36 +1.95 8.41+1.88 8.61+1091 p = 0.001

R EREA 2.68 £0.93 2.7+0.97 2.76 £1.01 2.72+0.92 p = 0.205

R 1.18 £0.35 1.22+£0.32 1.2+0.31 1.25+0.34 p <0.05

B G T 1 0.43+0.16 0.43£0.2 0.45+0.2 0.44 +0.14 p = 0.005

P VilEN il 463+1.32 456 +1.23 4,64 +1.27 475+1.31 p = 0.001
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i = 1.94+2.31 1.88 +2.46 2.1+254 1.91+2.1 p = 0.045
BN 2416 +21.8 23.43+20.82 25.79 + 24.32 27.96 + 33.01 p <0.05
PR 18.7 +10.21 19.32 +11.08 21.19 + 15.69 20.58 +18.01 p <0.05
PRI 315.56 + 92.25 323.49+90.45  334.99 +99.24 324.14 + 96.67 p <0.05
C RFiEH 0.35+0.13 0.97+0.3 2.18 £0.47 3.54 +0.43 p <0.05
Normal 427 (27.28%) 915 (58.47%) 960 (62.18%) 799 (51.09%) p <0.05
CKD2 723 (46.2%) 538 (34.38%) 497 (32.18%) 519 (33.61%) p <0.05
CKD3 363 (23.19%) 78 (4.98%) 67 (4.34%) 202 (13.08%) p <0.05
CKD4 53 (3.38%) 34 (2.17%) 20 (1.3%) 44 (2.85%) p <0.05

T BT R B Kruskal-Wallis 6z 56 L CRP Y 73437 070 4 A i AR RFAE -

Logistics [A] )7 [ 45 B~ 3. 3% 4. Q4 AfHEL, Q1 7F CKD2. 3. 4 41f] OR 1H 437N 2.613 (95%CL: 2.22,
3.075). 3.37 (95%CL: 2.736, 4.151). 2.259 (95%CL: 1.489, 3.427), p ¥ <0.05; Q2 7£ CKD2. 3. 4 #i{
OR {#i 43 %1°4: 0.905 (95%CL: 0.776, 1.055, p = 0.203).0.337 (95%CL: 0.255, 0.445, p < 0.05).0.675 (95%CL:
0.427,1.066, p = 0.092); Q3 £ CKD2. 3. 4 41ff] OR 167374 0.797 (95%CL: 0.683, 0.93). 0.276 (95%CL.:
0.206, 0.37). 0.378 (95%CL: 0.221, 0.647), p ¥J < 0.05. fERMEUILAEE . #79KIE. ER. S EREA.
% B AR A ) BH [ B SRR SRR R 25, 5 Q4 A L, QL 7E CKD2.3.4 411y OR {4374 2.701 (95%CL:
2.275, 3.205). 3.363 (95%CL: 2.714, 4.168). 2.201 (95%CL: 1.445, 3.352), p {H}J <0.05; ifij Q2 7£ CKD2.
3.4 41ff) OR {7354 0.829 (95%CL: 0.705, 0.975, p = 0.023). 0.309 (95%CL: 0.233, 0.41, p < 0.05). 0.652
(95%CL: 0.441, 1.034, p = 0.069); Q3 7£ CKD2. 3. 4 #1[) OR H 43 %I N: 0.677 (95%CL: 0.575, 0.799).
0.241 (95%CL: 0.179, 0.324). 0.353 (95%CL: 0.206, 0.606) p i < 0.05. M5 AN, CRP 5 T2DM
BF BRI RS U BOCR.

Table 3. Pre-correction Logistics regression analysis
2 3. ®FIERT Logistics B35+

CKD2 CKD3 CKD4
QLlOR: 2613(2.223.075) p<005 3.37(2.736,4.151) p<005  2.259 (1.489,3.427) p<0.05
Q20R: 0.905 (0.776,1.055) p=0.203 0.337(0.255,0.445) p<0.05  0.675 (0.427,1.066) p =0.001
Q30R: 0.797(0.683,0.93) p<0.04 0.276(0.206,0.37) p<0.05  0.378(0.221,0.647) p<0.05
Q4 - - -
Table 4. Post-corrected Logistics regression analysis
2 4. %FIEFE Logistics B34S+
CKD2 CKD3 CKD4
QL1OR: 2.701(2.275,3.205) p<0.05 3.363(2.714,4.168) p<0.05  2.201(1.4453.352) p<0.05
Q2OR: 0.829(0.705,0.975) p=0.023 0.309(0.233,041) p<005  0.652(0.411,1.034) p = 0.069
Q30R: 0.677(0575,0.799) p<0.05 0.241(0.179,0.324) p<0.05  0.353(0.206,0.606) p<0.05
Q4 - - -

TE: Wi BPOKIE. . mEEEEA. REREEA. EERE. RRWHIAGIE.
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5. i71ig

TEIXIU o, FRAT—JL4A 55 T 2010 4F~2022 4F 135 B K 2# R R B B g 7 11 6238 4 2 BUhE)R
B . fEXT A, DKD SR H A 13.81%, BXKT H AT+ E DKD &J%H, 1l ae 5160 Fh 6
KA R, M\EBRMNERER, ERBIGE. FKkE. £, REEREA. KEEREA. H
[, JRERJ5, 7E CRP <5 mg/L i, Ffi#E CRP /K-FHI3E = T2DM &3 & AR B I A2 1) m] REME JG I8/
JEHEK, XA RAE CKD &N 35—

WEAERE FU R B, S REAEBE PR B3 B AR A8 R R g ks S AR I [17] [21], CHEE VR4 . NF-«B i
2. JAKISTAT DLE A PE4IM IR 7 [22]45, NF-xB &8 bR B I 28 i 72 i o e s I8 v, mlidE i
JAKISTAT B . WO fa B NF-«B 18 2% v Il R A R 1 B4k R FIORG B 2> 106 %, a0 ICAM-1
[23]. IL-6 [24]. IL-18 [25]%%, iXUE R PEFREYI VLS R IEAHCHE B UESE S CKD KEAHIG. ICAM-1 &
F15 B AHMORG P 8 -1 (LFA-D) S5 G, (R Ek R B 72 22 B /N BR 20 B A0 B SR B /N ) BBl 4 I
SECENERRE NET, B A RAORCE R [26] 0 1L-6 (2 i R PRIR I AN RS, S 4T i Ak
BREN 1%, FECE/NEREL R . A0 BRI DA S 4B M SRR [27] . 1IL-18 R E y SEA
THIRE, BRI THIRIE, SN ARFT[28]. &% NF-«B [29]. PISK/ATK [30]45 4 E 8 i
RTT BB E— E F2E L4l CKD g

CRP J2—Fim R F IR, (ERIE. BRYAEO T ACHRE T B [31], M A A O I8 975 722 11 TR0
FebR[32]. BbAl, CRP il i 5% [ AE %5 VI[33]. fEUZ F, CRP JE755 CKD M7 AH 5% i 70 I 2 18
T KT, CRP A LA 8 TGF-S/SMAD3 I NF-xB 15 5l I% (105 [34], X AT B8 & AR HE B 5 A
ML HEAL IPLE . teAh, CRP Al i F B ACU ZE L LS Db 2 Ak 7= P 1) 2 32 S TR F (2 ok 55 U A2
M. A oA, AR A AERE IR 2 ] CRP AR R, (HI/KFEEHRGIHT
KAR[17].

B LB 7Y TR N CRP < 0.5 mg/L i 5 CKD kKRR EMMKE, HERWEHERST CRP >
3.11 mo/L AR . FRATREI, —J7 AT BEA2 O RIS CRP > 3.11 mg/L, HUARIEARAE T — A RAEIR
A, BHERZ R RIEST o, BARIEREER T, CRP > 6.9 mg/L i, HZ&RMERAEAREER T CRP<6.9
mg/L [15]. 75— 7R AT e A2 CRP W] LA F RSB IR 25 1 neaffin #1 CD2AP ik, DA K451
H ezrin #1 podocalyxin-like protein-1 {58k, X484 H @ R BEULEE-3 (PI-3)lE Iz 1E S 56 55 .
CRP 1] LLF#AIK caspase-3 BiEPE, il THUIH T8 Bel-2 ERIA[35], AL, 24 CRP J/DHS, S5
JHTZE A Bel-2 RIAW D o XAUF- 1] DURBERAK/K T CRP A& S CKD K% .

falii = 2, %W R IAE CRP AT 0~5 mg/L XA, 5 CKD RARE U BKR, ZKARME
CKD &M B8i& . CRP MEN—ANRT SR T 48 4%, 7T L4 B) T2DM 38 3047 B IE 45 = I VEAS

KT FEA JUA RIBRIE R 2R . 56, IXTURBPEST AR R RO R . Ik, FraHHEmR S
HEMERE AT, UL RA R IZEABHIX . 5=, AL CRP X [HI7E 0~5 mg/L [HIufH,
AR R T 1% X 1] (1) S 3 DA SR A 100 T 3 ) R, AR AT g 7 8 )2 BB ik A T 3 — 2P IR IE

oM
AV A 2 SRR LSS 5 A AT TN AR (R
e

Ve A AR AT BCA A 23 7 5% o
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