B TR R AR 2018 4F 6 A5 39 4 6 1 http: //www.ajsmmu.cn
Academic Journal of Second Military Medical University, Jun. 2018, Vol. 39, No. 6 ° 621 -

DOI:10.16781/j.0258-879x.2018.06.0621 . % % .

1815 B B s B AR B Ak IS U 22 E = 5 4

B #', s, 2 o6, 5 R, RIS, 5 B, L
1AL ERA MR E T 22 D BB R, B 200040
2. LB MR S E RSB RRY, LI 200137

[(HZE] a«# HITEMEENR (CKD) B3&F kAR (CAC) WEMEZE., =& EHFET
SR B Kk £ )2 B E AL Z A (10 CKD B 181 ), AR 55 [ [ 5 B I 4 2 1 5 10 B G R o
TR S (K/DOQI) H5FgFniils 3% M4 CKD 1 1. CKD 2~3 . CKD 4~5 A4 451 il i bt
(MHD ) 4 #H. FIJH Agatston PE5r )7 iEIEME CAC P4, CAC PE4r<<10 HJC CAC. 11~100 N EF CAC,
101~400 A CAC. >400 HEE CAC. KM Spearman £ [FIA/3 7T CKD M E K/ CAC MM ER
%, HZHE Cox BIHSHIHFIE CKD & &4 CAC RIS EINE. 4 & 181 Flf#+ CKD 1 #] 44 £,
CKD 2~3 #j 36 fil. CKD 4~5 #§ 25 fl. MHD 76 il CKD f#£# CAC kA% N 55.2% (100/181) , Hrp
MHD % CAC K43N 80.3% (61/76) . W& FIREH FEMINE, CKD &M CAC P44 (r=0.526,
P<<0.001) . CKD f# M CAC FEE SIAERS . MgEks . Pkt . mRER. MGIE. C-IuEH . &
AHERE . MG, . FSEERAN . Mg AN KT 23 (FGF23) AKFRIEAMHSE (7=0.135. 0.525. 0.139,
0.141. 0.824. 0.135. 0.140. 0.138. 0.391. 0.453., 0.326, P #<<0.05) , SAHEMEF/NEkiEl% (eGFR) | A
BREM A, 25-B4e/E % D, AL (r.=—0.871, —0.135, —0.138, P #<<0.05) ; SIMZEE . (0. =EH
W BREERREE . B HUR S IR R T BAHEE (P 1>0.05) . ZHE Cox FIAAMH TR, HERER.
eGFR. M. F5@IEBFIMGE FGF23 /K& CKD ¥ &4 CAC Mg mE R [LhfE L (95% Ei5X ) 4
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Analysis of influencing factors of coronary artery calcification in patients with chronic kidney disease
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[Abstract] Objective To investigate the influencing factors of coronary artery calcification (CAC) in patients with
chronic kidney disease (CKD). Methods A total of 181 CKD patients undergoing multi-slice spiral computed tomography
for coronary artery were selected. The patients were divided into four groups of CKD 1 stage, CKD 2-3 stage, CKD 4-5
stage and maintenance hemodialysis (MHD) according to the kidney disease outcome quality initiative (K/DOQI) guidelines
established by the National Kidney Foundation. According to the CAC scores assessed using the Agatston scoring method, the
patients were divided into non-CAC group (CAC score<:10), mild CAC group (CAC score 11-100), moderate CAC group
(CAC score 101-400), and severe CAC group (CAC score>>400). The related factors and independent influencing factors
of CAC in CKD patients were analyzed by Spearman linear regression analysis and multivariate Cox regression analysis,
respectively. Results Of the 181 patients, 44 were CKD 1, 36 were CKD 2-3, 25 were CKD 4-5, and 76 were MHD. The
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incidence of CAC in the CKD patients and MHD patients was 55.3% (100/181) and 80.3% (61/76), respectively. The CAC
score of CKD patients was significantly increased with the aggravation of renal impairment (r=0.526, P<<0.001). The degree
of CAC in the CKD patients was positively correlated to age, dialysis duration, average arterial pressure, blood urea nitrogen,
serum creatinine, C-reactive protein, total cholesterol, serum calcium, serum phosphorus, calcium-phosphorus product, and
serum fibroblast growth factor 23 (FGF23) level (r=0.135, 0.525, 0.139, 0.141, 0.824, 0.135, 0.140, 0.138, 0.391, 0.453,
and 0.326; all P<<0.05), and negatively correlated to estimated glomerular filtration rate (¢eGFR), fetuin A, and 25-hydroxy
vitamin D; (r=—0.871, —0.135, and —0.138; all P<<0.05); the degree of CAC was not significantly correlated with
hemoglobin, blood glucose, triglyceride, alkaline phosphatase, or intact parathyroid hormone (all #>0.05). Multivariate Cox
regression analysis showed that age, eGFR, serum phosphorus, calcium-phosphorus product and serum FGF23 level were
the independent influencing factors of CAC in CKD patients (OR [95% CI]: 3.723 [2.521-8.363], 0.582 [0.415-0.724], 5.252
[0.415-0.724], 11.243 [10.185-16.836], and 2.469 [1.141-5.362]). Conclusion Age, eGFR, serum phosphorus, calcium-
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phosphorus product and serum FGF23 level are independent influencing factors of CAC in CKD patients.

[Key words] chronic kidney disease; coronary artery calcification; calcium-phosphorus product; fibroblast growth
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Tab 1 Spearman linear regression analysis of CKD stage and related factors

Characteristic CK}?:I 4s£age CK]?Z 2:_:; 6S tage CKDn ig SS tage E/[:H7D6 rvalue P value

Age (year), xts 56.2+6.9 555%72 56.7£6.4 55.8%£6.3 0.046 0.257
MAP p/mmHg, x s 86.71+9.4 90.0+8.3 108.4+10.2 112.3+13.0 0.145 0.026
CAC score M (Q,, Q) 3(2,5) 15(13,23) 126 (51, 225) 408 (260, 662) 0.526 <<0.001
BUN cy/(mmol * L"), x=£s 41£13 14.6+3.3 21.8+6.6 273+11.2 0.643 <<0.001
SCr cp/(umol * L"), x%s 734164 1152+12.6 315.3+116.9 728.1+242.5 0.725 <<0.001
eGFR" x*s 90.3+6.1 42.6+52 18.31+6.2 53+22 —0.832  <0.001
Hbpy/(g * L"), X*£s 136.5t11.4 101.1£2.3 90.2+2.1 92.6+24 —0.146 0.024
CRP py/(mg * L"), Xx+ts 32+1.2 48%23 8.1+3.7 12.4£53 0.138 0.031
Glu cy/(mmol * L"), X+ 52405 5.6t1.2 57+1.1 5.6+0.9 0.059 0.162
TG cp/(mmol * L"), x+s 1.6£0.3 1.7£0.5 1.7£0.3 1.81+04 0.052 0.183
TC cy/(mmol * L"), ¥+ 45+1.1 5.0+0.9 4940.8 52+1.0 0.031 0.625
Ca cy/(mmol * L), X+£s 23402 22402 2.1+0.2 23104 —0.129 0.042
P cy/(mmol * L"), x+s 1.3+0.3 1.5+0.3 1.6+0.3 2.1£0.3 0.214 0.005
CaxP (mmol® * L), x+s 3.140.2 32404 34404 47405 0372 <<0.001
ALPzy/(U* L"), x%s 52.6+10.1 88.6+21.6 104.5+£51.2 111.9+46.1 0.086 0.082
iPTH py/(pg * mL™"), M (Q,, Q1)  30.7(224,42.8) 52.0(37.2,62.3) 147.0(101.9,201.5) 225.5(140.5,303.7)  0.438 <<0.001
FGF23 py/(mg * L™, M (O, Q) 36.7(21.8,489) 959(72.2,1154) 168.2(90.0,207.6) 351.5(2422,484.7)  0.393 <<0.001
FA pg/(mg * L"), x*s 126.21+42.8 98.4£36.5 80.2+30.1 71.2£20.3 —0.149 0.021
25(OH)VitD; pg/(pg © Lfl),)fcis 42.61+18.2 36.1+15.8 15.4410.1 9.5+6.4 —0.150 0.016

“ mL/(min * 1.73 m%). 1 mmHg=0.133 kPa. CKD: Chronic kidney disease; MAP: Mean arterial pressure; CAC: Coronary

artery calcification; BUN: Blood urea nitrogen; SCr: Serum creatine; eGFR: Estimated glomerular filtration rate; Hb: Hemoglobin;

CRP: C-reactive protein; Glu: Glucose; TG: Triglyceride; TC: Total cholesterol; Ca: Calcium; P: Phosphorus; Ca X P: Calcium-

phosphorus product; ALP: Alkaline phosphatase; iPTH: Intact parathyroid hormone; FGF23: Fibroblast growth factor 23; FA: Fetuin A;
25(OH)VitD;: 25-Hydroxy vitamin Dy; M (Q, Qu): Median (lower quartile, upper quartile)

F 2 F CAC 4T CAC 4 CKD 2EIGARFHFLZEHELERMILE
Tab 2 Comparison of clinical data and laboratory examinations between CKD patients with or without CAC

Characteristic Non-CAC group N=281 CAC group N=100 iy value P value
Age (year), xts 542+9.4 58.1+£10.8 3.127 0.004
Dialysis number 7 (%) 15 (18.5) 61 (61.0) 10.277 0.009
MAP p/mmHg, x£s 88.31+8.2 114.6+£12.8 10.251 <0.001
BUN cy/(mmol « L"), X£s 10.1£3.1 23.6%+10.2 11.623 <0.001
SCr ¢/(umol « L"), X+ 103.8+23 426.6+217.9 12.852 <0.001
eGFR"x+£s 50.4+38.6 18.6+153 9.237 <0.001
Hb py/(g s L"), X£s 111.1+£12.1 110.2£12.3 3.142 0.003
CRPpy/(mg+L "), x+s 3.7+1.1 13.3+£7.8 12.856 <0.001
Glu cp/(mmol « L"), x+s 55£0.9 5.6£0.7 1.032 0.341
TG cy/(mmol « L), x5 1.7£0.4 1.7£0.3 1.341 0.196
TC cy/(mmol « L™ 1), x+s 45%1.7 55%2.1 4.237 <0.001
Ca cy/(mmol « L"), x%s 2.0%0.2 23%0.3 6.521 <0.001
P cy/(mmol « L"), x+s 1.5+0.2 1.8£0.3 7.683 <0.001
CaXP (mmol’ L), x+s 2.9+0.6 4.1+0.7 12.943 <0.001
ALPz/(U+L "), x+ts 52.6%£20.1 70.5+33.3 5.591 <0.001
iPTH py/(pg e mL ™), X+ 67.5+£42.2 148.34+125.5 7.635 <0.001
FGF23 pg/(mg L"), x+s 85.3%£33.7 201.61149.3 8.294 <0.001
FApy/(mg+L "), X+s 92.9438.1 80.5+32.4 3.282 0.001
25(0OH)VitD, py/(pg * L"), X £ 32.1+25.5 22.8+18.1 3.256 0.002

“ mL/(min * 1.73 m?). 1 mmHg=0.133 kPa. CAC: Coronary artery calcification; CKD: Chronic kidney disease; MAP: Mean

arterial pressure; BUN: Blood urea nitrogen; SCr: Serum creatine; eGFR: Estimated glomerular filtration rate; Hb: Hemoglobin;

CRP: C-reactive protein; Glu: Glucose; TG: Triglyceride; TC: Total cholesterol; Ca: Calcium; P: Phosphorus; Ca XP: Calcium-
phosphorus product; ALP: Alkaline phosphatase; iPTH: Intact parathyroid hormone; FGF23: Fibroblast growth factor 23; FA: Fetuin A;

25(0OH)VitD;: 25-Hydroxy vitamin Ds
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Tab 3 Spearman linear regression analysis of related factors of CAC degree in 181 CKD patients
xts
oy Non-CAC Mild CAC Moderate CAC Severe CAC
Characteristic _ _ _ - rvalue P value
n=28lI n=>51 n=34 n=15
Age (year) 542+9.4 57.2+82 58.5+13.6 61.1+16.4 0.135 0.036
Dialysis age #/month 54+1.1 12.2%10.5 21.4+14.8 38.9+19.3 0.525 <<0.001
MAP p/mmHg 86.3+6.2 103.6+7.1 112.4+10.2 121.5+10.8 0.139 0.014
CAC score 32427 51.4423.6 287.5+101.8 873.41+262.5 0.893  <0.001
BUN c,/(mmol « L™ ") 10.1£+3.1 12.5+49 16.2+4.1 24.9+5.6 0.141 0.012
SCr cy/(umol » L") 103.8+15.4 356.3+121.6  515.3%252.7 852.8+216.4 0.824  <<0.001
eGFR’ 50.4+23.6 21.6+13.2 16.2+5.8 8.1+3.5 —0.871  <<0.001
Hbpy/(g+L ") 111.1+12.1 108.3+11.7 101.4+12.1 103.2+12.4 0.021 0.625
CRP py/(mg+ L") 3.7+1.1 6.2+4.7 11.946.1 18.6+10.2 0.135 0.036
Glu cy/(mmol » L) 5.5+0.9 5.6%0.7 5.6%0.6 5.7%0.7 0.039 0.132
TG cy/(mmol « L) 1.6+0.3 1.7+0.4 1.7£0.3 1.7£0.3 0.032 0.241
TC cy/(mmol » L) 45+1.7 52+1.8 5.8+2.1 6.6+2.3 0.140 0.013
Ca cy/(mmol « L") 2.0+0.15 23+25 24+0.2 2.6+0.3 0.138 0.032
P cy/(mmol » L") 1.4+0.2 1.6+0.2 1.8+0.2 22402 0391  <<0.001
CaXP (mmol’+ L7 2.7+0.6 37403 43403 6.1+0.4 0.453  <<0.001
ALPz/(U-L ™" 52.6+10.1 68.4+21.6 74.5+24.2 71.9+26.1 0.086 0.082
iPTH py/(pg * mL ™) 67.5+42.2 124.6+131.8 141.3+122.9 236.1+182.4 0.101 0.071
FGF23 py/(mg L") 85.3+23.7 162.14+94.0 212.24+102.3 326.24+227.3 0.326  <<0.001
FA py/(mg <L) 92.94+38.1 83.1%£39.1 82.6+31.8 76.8+30.7 —0.135 0.036
25(OH)VitD; py/(pg * L") 32.14+255 2534+16.6 222+17.1 192+15.9 —0.138 0.035

“ mL/(min * 1.73 m%). | mmHg=0.133 kPa. CKD: Chronic kidney disease; CAC: Coronary artery calcification; MAP: Mean

arterial pressure; BUN: Blood urea nitrogen; SCr: Serum creatine; ¢GFR: Estimated glomerular filtration rate; Hb: Hemoglobin;

CRP: C-reactive protein; Glu: Glucose; TG: Triglyceride; TC: Total cholesterol; Ca: Calcium; P: Phosphorus; Ca X P: Calcium-
phosphorus product; ALP: Alkaline phosphatase; iPTH: Intact parathyroid hormone; FGF23: Fibroblast growth factor 23; FA: Fetuin A;

25(0OH)VitD;: 25-Hydroxy vitamin D;

*4 CKD E2EXE CAC ZIMEEH
Z[FZ Cox EANHT

Tab 4 Multivariate Cox regression analysis of
influencing factors of CAC in CKD patients

Variable B Wald i OR (95% CI) P value
Age 1812 9261  3.723(2.521,8.363)  0.001
eGFR  —0263 15726  0.582(0.415,0.724)  <0.001
P 2152 12382 5.252(3.912,10.327) <<0.001
CaxP 2416 22314 11.243(10.185, 16.836) <0.001
FGF23 1541 7.746  2.469(1.141,5362) <0.001

CKD: Chronic kidney disease; CAC: Coronary artery
calcification; eGFR: Estimated glomerular filtration rate;
P: Phosphorus; CaXP: Calcium-phosphorus product; FGF23:
Fibroblast growth factor 23; B: Regression coefficient;
OR: Odds ratio; CI: Confidence interval

3 3t i
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