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ABSTRACT Objective: To explore the relationship between serum high sensitivity C reactive protein (hs-CRP) and risk of cardio-
vascular complications in patients with chronic kidney disease (CKD). Methods: 82 patients with CKD and 21 healthy subjects were se-
lected as the subjects. According to the glomerular filtration rate, the patients with CKD were divided into group CKDI to 2, group CKD3
to group 4, group CKDS5, and the healthy control group. The serum C reactive protein, pro-BNP, urea nitrogen, uric acid, creatinine, pre-
albumn, albumin, homocysteine, triglyceride, cholesterol, high density lipoprotein, low density lipoprotein, calcium, phosphorus, and
hemoglobin levels were detected and compared between different groups. Patients with myocardial ischemia and ventricular hypertrophy
and cardiac valve calcification were also evaluated. Results: With the decrease of eGFR, the level of hs-CRP showed an upward trend,
and there were significant differences in the serum hs-CRP levels between different groups (P<0.01). There were significantly positive
correlation between hs-CRP and blood urea nitrogen, creatinine, phosphorus, uric acid, triglyceride, homocysteine, pro-BNP (P<0.05);
there were significantly negative correlation between hs-CRP and serum albumin, hemoglobin, calcium, high density lipoprotein (P<0.
05); the correlation between hs-CRP and prealbumin, cholesterol low density lipoprotein showed no statistical significance (P>0.05).
Hs-CRP was used as dependent variable, and other related indicators were used as independent variables for multiple stepwise regression
analysis, the results showed that uric acid, Hb and Hcy entered multiple stepwise regression equation. Myocardial ischemia and valvular
calcification were used as dependent variables. Hs-CRP was used as independent variable to do logistic regression analysis, the results
showed that serum hs-CRP level was a risk factor for myocardial ischemia and valve calcification (OR>1). Conclusions: The increase of
serum hs-CRP level in CKD patients is closely related to the decrease of renal function, and it is a risk factor for myocardial ischemia and
cardiac valve calcification.
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1 (hs-CRP)RER U HA T A AR B B WO Fid b o A
FEidid 7B CKD f & B9 hs-CRP 55 eGFR FIHAt AR 54
b B S WUk b D ERIE A5 L Z A C 2R, BAEIR T CKD
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AP 82 4] CKD i3, % 42 44, 55 40 f5], CKDI1-5
WY B NEG IR 10.16,18.20, 18, fB 34 A% DR L 45 1 1
B /INBRE & 15 (1(18.29%), o ifiL & B 17 51)(20.73 % ), 4 IR
P B 25 191(30.49%6) , IgA 9 5 141)(6.1096 ), P ) JST 1 ' 4%
2 5)(2.44%) JFIAE 9 7 511(8.54%%), I A ME LR BAE 8 151
(9.76% ), HAt AR A 12 1 o DhREAS 42 3 41(3.66% ). ITAT
AU CKD BE ARG L, 181 IEwR 2B
RUAER X A 1 PSR HEA TAHDGIAYT o KPR S HERR AR
LG 103 BIF5E X4 (CKD 3% 82 ] 5 fg B AG & 21
Bil)o KA CKD fB 35 4 B A3 1 5 13 =41 (CKD1-2 #]
CKD3-4 11 .CKD5 ), 53 4 Mgt RefA e sph s g —2H . 440
PEGI 2 5 (P=0.919>0.05) S A5 L 42 5 (P=0.144>0.05) T 45 1
SR, B
1.2 CKD Hyig#itniE

CKD 12 Wi fik i 2005 47 NKF 48 ! 15 K/DOQI 45 7 b
W () B IELE T RESE H KT 3 A H ,GFR T B i 1
FA36 22 A 2 5 (2)GFR <60 mL/(minx 1.73 m)#Bxt 3 4~ H , Al
P4 B 2B A TESE . 3 kR0 CKDI #, B IhRekt T1EH
6 FE GFRZ 90 mL/(minx 1.73m?);0 CKD2 i, & Thfg M 4%
J# %, GFR 4+ F 60~89 mL/(minx 1.73 m?);0 CKD3 #, 5§ 3))
fie B EE R, GFR AF 30~59 mL/(minx 1.73 m?);0 CKD4
W, E g B E E TR, GFR A+ F 15~29 mL/(minx 1.73m?);
0 CKD5 #, kA 350, GFR<15 mL/(minx 1.73m?), '%/NEK
83 R (eGFR)THA 5 1R FI IR /6 MDRD 28 25 B /e
i1 % (eGFR): GFR(mL/min1.73 m?)=186x (Sc)-1.154x (4F#%)-0.
203x (0.742 Zet), Hrr Cer AWUEFEERA ; GFR '/ Nkt
25 Ser 4 M3 WURF(mg/dl) s R84 L2 A B s AR DL kg S B
1.3 NIRAE

B 2016 4F 9 H % 2017 4F 2 A F i3858 K2 i g e
[ B B R AR B MY CKD B A DFIEN 4L, HRAE
K. DOQI #574  F 11 ERs (2 Wik s ol T A2 ik
T CKD 43, 14>k CKDI~2 #i4H , CKD3 ~4 2l fl CKD5
HAZH . BEH 21 B[R 1 VA8 8 A IR T AR B B ARG v
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LMV AR, IR0 A8 58 TR 3R e A A 16590 Sz il 8 S5 ok R %
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FFEAENNIE SEYRE ;0 UH R A0 MU RS I R GeE
9o KA L TE VLG I ) 4775 B D R T AT 0 P R e R 3R (R
FEr G A 8T E R 25 R B AERE L AR ),
0 FEAZBHTRITRVEE ;0 REAAHOCHT Bhde 2 & 30 & 1 O ik
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(D—Megert B  ABE I k2 AEH 005 Q)
LF5 R M4 1 (hemoglobin, Hb), # % C- & W & [
(hs-CRP),Pro-BNP (Hifk2=kotik) JRE A (BUN), SR (uric
acid, UA) . Ifil45(ca) . LB (P) JULAT Ser . ifil (125 [ (albumin, Alb) ,
il H & M (prealbumin, PA), Hiil = [ (triglyceride, TG) , /= %% &
54 1 (high density lipoprotein, HDL) fIk % B i 2 14 (low densi-
ty lipoprotein, LDL) , [F] 7} Bt 2 [i£ (homocysteine, Hey). (3):LoHL
(&1 5GTF 0 WL Al DA KO 8 56 T R 45 4k 1Y) 22 3 . ECG P
HIZWbRIE : ST-T MR 4G ST BURARA T I fE1E . ST BURAR
FIbRIE: TORERLHPIRET 2 UL L SHELL T-P B A2k, ST
BAE T AU 0.08s T R SUKF AR 82 0.05 m, L IR
FEAL IS IIARIE . £54 2006 4F ACC / AHA /U JJE 3 BES0 46 7
il 38 (IS WiAT i, 76 B B 3 AL \ IR AN 72 %5 )i BE 2 ] 5 —
JSERT I R BEHOR R M BB RS BRI a5 A E
Je BE 2 [ ) R 7 iR 2 e o A AR Ak 7T LR B i 1
J&, [l P R o D B [ P B
L6 Gt FERHE

K FH SPSS19.0 X EHRHATE 1. ITA SRR Y
BE bR (xx )RR TR VORI U 2 0] 1 UL, 5 26 573 R
FHERIN 2R 5 22 504, A R PI R LL 3R A LSD vk, Jr 28553,
R I TT 22 MR THE T2 A 3 43 T RO R )
FOBER AT < K565 PRI 2R Z [ (R AF DGR ] Pearson AH G 53
Br, DL P<0.05 Sh5eit2: A MR,

2 #HR
2.1 &4AM;E hs-CRP 7k EHI L%

* 1 &4AIME hs-CRP 7K EHLLEE

Table 1 Comparison of serum hs-CRP levels between different groups

Group Cases hs-CRP(mg/L)
1 21 1.49+ 0.63
2 26 3.21% 1.06**
3 38 5.01% 0.92%*
4 18 5.72+ 1.21%*

Note: P<0.05 is statistically significant; ** represents P<0.01.

FHLIMTE hs-CRP 7K AR SE R W3 1. Bl B /NER g
HRA R, I hs-CRP K201 8 %, 440 1M %
hs-CRP 7Kt 25 3 HA Gid 4 L(P<0.01), ' IREFE R
FE41(3 20) RS F R4 (4 41) M7 hs-CRP /K340 & i F %
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MR (1 ), 2R A G T2FE X (P<0.05),
2.2 &AME Hey K EHILEE

* 2 FHMF Hey KFRILLE:

Table 2 Comparison of the serum homocysteine between different groups

Group Cases Hey(pumol/L)
1 21 8.76+ 1.54
2 26 10.53+ 2.31
3 38 2220+ 6.81**
4 18 33.99+ 3.43%*

Note: P<0.05 is statistically significant; ** represents P<0.01.

A MG Hey /KCFH HERRES R UL 2. BEE 1 /NekDB i

F TR, E Hey /K288 LI @ B oRe b E 4G
) HERE T FEZH (4 4D Hey 7KF-2 0 & 75X BRZH (1 4),
EZRA SR X (P<0.01),
23 ZBAMEERMFEALLE

A MR B s 8 RS IR L3R 3. B BNk R
BT, TG KT [ Fhash, Alb K E 2 IR efads, g
TC . PA JKT-Fifi & DI REIGR T B ik, IR h EmER413
). B REE R 414 )R TG 7K 35 B o 8 T 15 & % g
H(1 4H), B IhBEE IR 4 (4 )i Alb B B T % B 46 (1
), 257 BA G4 U(P<0.05),
2.4 EZAHAMBEXIEIRIEE

%3 HEMERMEEAKFAEER

Table 3 Comparison of the blood lipid and serum protein levels between different groups

Groups Cases TC(mmol/L) TG(mmol/L) LDL(mmol/L)  HDL(mmol/L) PA(g/L) Alb(g/L)
1 21 451+ 0.84 1.07+ 0.38 2.33% 0.69 1.53%+ 0.27 251.57+ 44.52 38.90% 2.37
2 26 497+ 1.41 1.94+ 0.93 2.85%+ 1.09 1.27+ 0.32 233.92+ 48.40 37.98+ 5.28
3 38 5.14% 1.59 2.28+ 1.93** 2.81% 1.02 1.32+ 0.55 259.68+ 93.45 35.94+ 5.90
4 18 5.00+ 1.86 2.17+ 1.46* 2.64+ 1.03 1.27+ 0.30 243.36% 96.66  33.15%& 5.50**

Note: P<0.05 is statistically significant; ** represents P<0.01.

* 4 BHEMBXIERLR

Table 4 Comparison of other related indicators levels between different groups

Groups Cases BUN(mmol/L) Cr(umol/L) UA(mmol/L) Hb(g/L) Ca(mmol/L) P(mmol/L)
1 21 5.82+ 2.07 58.41% 10.45 277.19% 64.62 138.10+ 12.58 241+ 0.16 1.09+ 0.10
2 26 5.75+ 1.79 73.12% 17.12 407.75+ 80.93** 127.33+ 11.88 2.02+ 0.45% 1.26% 0.18
3 38 14.48+ 5.63**  217.03+ 102.71*%*% 468.15+ 183.92** 100.32+ 18.83** 1.70% 0.58** 1.19+ 0.26
4 18 2338+ 7.25%*  610.11% 244.08** 480.12+ 110.96%*  82.36+ 15.49** 1.26% 0.43** 1.95+ 0.81*

Note: P<0.05 is statistically significant; ** represents P<0.01.

A2 M o AAR AR LU R ZE R L3R 4, 4540 BUN Cr,
UA P KRl B YIReiR 2 I3, 441 Hb Ca /KF-Rli%E
B oiBER R T R, B ThRE R TR 4) .\ The
R RRALG d) E R L4 4 UA ZKOT-3 B s X
WRZH (1 4H), B EhRe B N IRZH (3 4H) B T ReEE & T REZH (4 41)
) BUN Cr 7K -3 B I = F X IRAL( 4], S D s B T sl
@4 MPATFHESTXRA 14, Foheh s TRAG
) T R4 4D Ho P8 BALF XA 4), B ohhe
BETHHACH). TR ETRAG 4) EETRAG 4)
1 Ca 7KF- B WAL T X HRZH( 4), 2 F I FHITF R LY
P<0.05).

2.5 1f1iE hs-CRP K F 515K I8HRAHE X E 5T R BT 547

hs-CRP 5j#HICTEAR ARG 734 A B 3 B 285 2R L 3% 5.
Pearson #AH 3¢ 43 #7 i 7 ML 7 hs-CRP 7K 3F 5 BUN ., Cr UA P,
Hey .pro-BNP #1477 B B M IEAHE (P<0.05), 5% Hb,
Ca HDL 2 [A]¥J4£4E B 5 (4 7 AH DG (P<0.05), 55 1 (8 11 IR &
fi \LDL 2 [8]JG i 3 AHICHE(P>0.05)

Ll hs-CRP Sy A48 5 ,BUN Cr, JRI& .P. Hil —f5 Hey,
pro-BNP [ [ .Hb,Ca . HDL ,{ij -1 £ 11 . IR [E s \LDL Sy [ 45
AT 20 AT . S5 5R R UA (Hb Hey #iE A £ 50

B EEHF R, BHF R #E R N hs-CRP=2.
839+0.319UA-0.260Hb+0.404Hcy(R=0.810, R=0.656),,
2.6 U ANGRIMFAIEFE S5 4L 5 M hs-CRP 7k FRIME XA R

DO WL I 2 75 FH M A B A S, hs-CRP S [ AF H i logis-
tic [T 94347, 25 5 B8« L7 hs-CRP 7K 2.0 LG i (4 16 [
K% (OR>1), IfiL 7 hs-CRP 7K &7 , O ML I 19 2 2 AL 3%
K, B hs-CRP FEHE I —A B, Ao JULH I %) s o 44 28 A i
K 1.079 £, DARREAT A= 75 PR (K4 £, hs-CRP Oy 45
i logistic BT, 453 W « IMLE hs-CRP /K- A3 45
ALIY IR PR 25 (OR>1), IfILVE hs-CRP 7K V-8 5 , JREsAm Ak & Lk
MERSBE K, B MG hs-CRP /K PAEHEI—A~ 07, & AR A5 1L,
HIfE R AR S R Y 1.112 48,
3 Pig

AR, CKD Y & 2 23R 4F LI, CKD B35 0
M8 B 9R (CVD) I B R, B A Bonfe HAS e 3
. PEHESF PUASEZ CKD U I A 99 19 S8 6 43 1) hy
26.8%.33.4% .47.2%F1 39.1%E%, LR B K (ESRD)HIFET %
I 20% , JRAEH FHENTIRTT A AT — 2 R TG
O IR, JEAESR , 2= W IR B CKD 8 3553 77
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Table 5 Correlative analysis and regression analysis of hs-CRP with related indexes

correlation analysis

regression analysis

indexes
r Beta P

BUN 0.663 0.000 0.972 0.300
Cr 0.615 0.000 0.305 0.314
UA 0.586 0.000 0.319 0.000
PA 0.075 0.549 0.894 0.635
Alb -0.363 0.003 0.666 0.740
Hb -0.668 0.000 -0.260 0.021
Ca -0.624 0.000 0.353 0.491
P 0.336 0.006 0.265 0.730
TC 0.183 0.141 0.570 0.937
TG 0.372 0.069 0.772
HDL -0.254 0.039 0.158 0.939
LDL 0.148 0.235 0.579 0.962
Hcey 0.732 0.000 0.404 0.001
pro-BNP 0.369 0.002 0.743 0.669

hs-CRP # A N &4 M (8 1 I R AE bR B4, BIF 58 3
hs-CRP W] G 38 i yoli /0 B W0 1 A8 PR 2 A R il — S Ak R0 &
TR A T O B BT AN DB ER K OE- Y CRP
FIVUBE RN 5 & e 440 , a2 T s A T e 1 26, 5
i B IERHIR T J S0, A5 45 SR 2 A B 18 1 D e R 4 1y ik
J&, I hs-CRP ACE-2IE W= #a, H'5 eGFR fiAH
K, X5 Borges DL 48 [WIF ST 45 SAHMDL i WFAT BoR ok 5
IIRERFE RN 1Y hs-CRP AT 15 THBRAR BT IREM B E , R
hs-CRP A figZ: 51 CKD By & A Ft i,

THARAEVE N ARAL GE O ARG FE B0 P 2, 760 I PR &
AR EEEN. B ZHAE NN CKD BE MR IERS
ATRE SO R E R RN, dEmi=Ad KT -8
(TGF-B). A % -1(IL-1), A4 -6 (IL-6) MR SR LA F -a
(TNF-0) 55 58 P A 50 A0 A0 A BRI 7, £ 65 2 S5 200 A 1 X 5 14 2 400
FE B AL, S B0MAE P B 20 -8 LA B 5 4 i 40 e 1) 4 A
FH 5 R A P9 Bz DR s A0 0 1T LA B 5 96 A 240 Mt
BITE AR, B S (e itk 3l ik ok AR A AL 112, hs-CRP 7 i J2 i A
AR E SRR 1, PERTURRAE PN B 4N I B /N ER B 41
ERE T B/ INBRAELE N LA S R AR RE AL, G B R
CRP 7K P& CKD B350 MR FE T F 0 b 57 T30 R 717,
ARG R IR R AR, AEBHTHAYT I CKD BE i
INERIE L R (KT FE, hs-CRP /K-S0 B _E T34, R B hdg
CKD M I hs-CRP /K- ILZL0 3K (LT A 8 45 R e 57
REVFEVRBIFE B E S . BEE B IhREI FE I E , hs-CRP &
TR O PR B fE B PR AR R 38 i . CKD 43 ks g £
BIAARE T B FRARG AR 22 , o il RURS b 7

53030 A\ AR E, CKD B3 50 0 L B Sk & A 2R

HAETAR, MAEA I Hey THimi 9 CKD f 143 5w A0 M A5

WU, FERLA AL M E N A2 5 CKD BEJEARIC A A R

H, Hey Xf T 5L 40) CKD (B4 & e N 2R B A 4 B G %

HIVERT 0, ARSI S R WonbEE B /N ERIE R A TR, i

Hey /K21 FHE#, 45241 Hey Z M2 A R AR . i

TELL hs-CRP Oy RS 4T 2201840 [ A 73 i), Hey #EA %

JTIE A N J5 R, $i7 e 1) 221 I 2 LA T e o o A6 Y L

RACIRZS o AR MR K S JDRE A5 5 Ui ) 26 A L e

KERBEY], J2 e O BT A 520, A IS s IR AE AR AR

AT P R A i o A e AR TP, A8 LG LRI

RO M AR RS 05 F 2 75 P A PR 8 B hs-CRP Sy [ A2 1l Togis-

tic [ 434T, 45 4 s hs-CRP O JILIH I 0.0 M SR A5 55 1 11

fERs R HIt, 4 0 hs-CRP ¥k BEWT BB Bl 10 48 e (1 —

I, Ff hs-CRP X —A=WIAREDI A PRI AT LS A o

AT P KU PP AR A,

ARSI A AEVE 22 SR PR, S50 PR A i g 2 ] RESE i WA
TRPRAYGETTEE S, S R T AL S bR 1 BT JCRE T R
L MV AFFN hs-CRP KV Z A TIOC & o PRt d kA7
BEZ ARSI AT SR A SR A R 1 5 5
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