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Association of heart valve calcification with cardiovascular outcomes in patients on
maintenance hemodialysis
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Abstract: Objective To investigate the impact of heart valve calcification (HVC) on cardiovascular outcomes in patients on
maintenance hemodialysis (MHD). Methods We enrolled 302 Chinese patients on MHD between 2009 and 2011 including 99
with HVC identified by echocardiography screening. All the patients were followed up for 2 years and survival analysis was
performed with all-cause mortality, cardiovascular mortality and new onset cardiovascular events as the endpoints. Cox
regression analysis was used for analyzing the impact of heart valve calcification on the cardiovascular outcomes of the
patients. Results The mean age of the total patients was 58.2+15.0 years when receiving the initial MHD, and 53.6% were male
patients. The overall mortality, cardiovascular mortality and new on-set cardiovascular events in HVC and non-HVC groups
were 30.3% vs 16.3%, 22.2% vs 6.9%, and 48.5% vs 25.6%, respectively (P<0.05). Kaplan-Meier survival analysis showed a
significant difference in all-cause mortality (P=0.006), cardiovascular mortality (P<0.001) and new-onset cardiovascular events
(P<0.001) between HVC and non-HVC groups. After adjustment, Cox regression analysis identified HVC as a risk factor for
increased all-cause mortality (HR=1.88; 95% CI: 1.11-3.19), cardiovascular mortality (HR=3.47, 95% CI: 1.76-6.84) and
cardiovascular events (HR=1.64, 95% CI: 1.09-2.47). Conclusions HVC is an independent risk factor for increased
cardiovascular mortality and new cardiovascular events in patients on MHD.
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Tab.1 Baseline demographic and clinical characteristics of MHD patients with or

. - R Characteristics HVC (n=99) Non-HVC (n=203) P
Zr A S LR, o3 A% B A N AR PR ——— oirs oics  ow
2= 1alkE B e ’/\7/:\5/\\% Jxle. Ixlo. .
BRI A EF ) ol Gender (M/F) 52/47 110/93 0.786

H ML A E AT, CMEREES

R Duration of HD before enrolled (month, range) 41.6 (18.6-73.6) 17.0 (7.5-43.5)  <0.001
2z O S e B — 2N .
R SCh B o jﬁkﬁ[ﬁ& ‘EJE' A1 Pre-HD SBP (mmHg, Mean+SD) 152436 148+23 0.154
e RN I o A 13
Ejzg/'%ﬁﬁ[m"j L1 mm, Pre-HD DBP (mmHg, MeanSD) 75+18 76+16 0.740
1.3 iy FhHE LA Body mass index (kg/m?, Mean=SD) 21.1+3.0 21.4+3.0 0578
O FAFE SO T smokers (n, %) 14 (14.1) 27 (13.3) 0.841
PERR AR COZURENE SPEOHL Diavetes (n, %) 40 (40.4) 62 (30.5) 0.089
FEBE O FBR SR D T . Hypertension (1, %) 89 (89.9) 190 (93.6) 0.256
JEH O AR R (R EAEPESRFEER History of CVE before enrolled (n, %) 32 (32.3) 59 (29.1) 0.562
15524 h) I ANE M AE BT , YT A& S R Valvular disease (moderate-to-severe, n, %) 37 (37.4) 49 (24.1) 0.017
N G A Wb e, B[R] Systolic dysfunction (n, %) 9(9.1) 26 (12.8) 0.344
24E 0 BETFZ S CNFET ML I 48 5 Diastolic dysfunction (n, %) 53 (53.5) 93 (45.8) 0.207
. BEVTHANETC 55 B A A RO I A5 25 LV hypertrophy (n, %) 12 (12.1) 7(3.4) 0.004
PR TR, B Roh B i be e LV dilation (n, %) 36 (36.4) 75 (36.9) 0.922
OB Mg BEANET-hE  LVEF (%, MeantsD) 64.7+11.4 62.4£10.9 0.098
ﬂL %1ﬁlﬁ ]‘Ej ?fﬁ E i Tﬁ’q’zﬁfﬁﬁ El/‘J T E Ultrafiltration rate (mL/kg/h, Mean+SD) 11.1+4.4 11.0+4.7 0.793
o BRHF RO M, L), Mediations (1.%)
%*ﬁ%{#ﬂ@ﬁﬂmﬁiﬁﬁ*ﬁo Calcium channel blockers 70 (70.7) 131 (64.5) 0.286
14 it ACEI/ARB 47 (47.5) 96 (47.3) 0.976
. Z 77
. - ACEI+ARB 5(5.1) 19 (9.4) 0.194
41t o3 B % i SPSS16.0 4k 44
N % +ij 1:)11 7I<H§ iﬁ ﬁ: Beta blockers 54 (54.5) 108 (54.2) 0.826
THECTERER BRI o e 41
Alpha blockers 46 (46.5) 71(35.0) 0.054
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HVC: Heart valuvlar calcification; CVE: Cardiovascular events; LVEF: Left ventricular eject
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fraction; AVF: Arterial-venous fistula.
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Tab.2 Baseline hemodialysis indices and biochemical parameters of patients with or without HVC

Characteristics HVC (n=99) Non-HVC (n=203) P
URR (%, Mean+SD) 69.8+8.2 70.548.6 0.516
Kt/V (Mean+SD) 1.6+0.3 1.6+0.3 0.519
ALB (g/L, Mean£SD) 30.8+£3.2 30.4+4.2 0.348
Hb (g/L, Mean*SD) 102.6+21.5 96.2+21.8 0.016
Ferritin (ng/mL, range) 313 (94-714) 271 (89-578) 0.254
TSAT (%, Mean+SD) 27.8+£18.3 28.1+18.0 0.872
Serum calcium (mmol/L, Mean+SD) 2.5+0.2 2.4+0.2 0.019
PO4 (mmol/L, Mean+SD) 2.3+1.0 2.0£0.7 0.006
iPTH (pg/mL, range) 256 (79-627) 192 (97-402) 0.109
ALP (U/L, range) 73 (56-111) 65 (51-91) 0.073
B2-microglobin (mg/L, Mean+SD) 39.2+13.6 38.2+14.6 0.608
CRP (mg/L,range) 6.6 (2.5-12.8) 3.5 (1.6-8.8) 0.003
Uric acid (mmol/L, Mean+SD) 436191 430+109 0.622
Cholesterol (mmol/L, MeantSD) 4.2+1.1 4.2+1.1 0.859
Triglycerol (mmol/L, Mean%SD) 1.5+1.2 1.4£1.1 0.306
HDL-cholesterol (mmol/L, MeanSD) 1.0£0.3 1.1+0.4 0.137
LDL-cholesterol (mmol/L, Mean+SD) 2.2+0.8 2.2+0.9 0.467

HVC: Heart valuvlar calcification; Kt/V: Urea clearance index; ALB: Albumin; Hb: Hemoglobin; TSAT:transferrin
saturation; iPTH:intact parathyroid hormone; ALP: Alkaline phosphatase; CRP: C-reactive protein; URR: Urea

reduction ratio.
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Tab.3 Comparison of all-cause mortality, cardiovascular mortality and cardiovascular events between HVC and

non-HVC patients

All (n=302) HVC (n=99)  Non-HVC (n=203) P
All-cause mortality 63 (20.9) 30 (30.3) 33 (16.3) 0.005
CV mortality 36 (11.9) 22 (222) 14 (6.9) <0.001
New onset CV events 100 (33.1) 48 (48.5) 52 (25.6) <0.001
Angina pectoris or AMI 28 (9.3) 15 (15.2) 13 (6.4) 0.014
Cardiac arrest 18 (6.0) 12 (12.1) 6 (3.0) 0.002
Acute heart failure 33 (10.9) 22 (22.2) 11 (5.4) 0.943
Arrhythmia for hospitalization 22(7.3) 11 (11.1) 11 (5.4) 0.074
Stroke 23 (7.6) 13 (13.1) 10 (4.9) 0.012
Transient ischemia attack 5(.7) 2(2.0) 3(L5) 0.664
Peripheral vascular disease 3(1.0) 1(1.0) 2(1.0) 1.000

CV: Cardiovascular; HVC: Heart valuvlar calcification. AMI: Acute myocardial infarction.
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Tab.4 Multivariate Cox regression model of factors predicting all-cause or cardiovascular mortality and

cardiovascular events

Covariate

Hakard ratio (95% ClI)

All-cause mortality*

Age at HD onset (per 1 year)

CRP (per 1mg/L)

Beta-blocker

History of CV events

HVC

Cardiovascular mortality”
LV systolic dysfunction

History of CV events

HVC

Cardiovascular events’
Age at HD onset (per 1 year)

Gender (male yes)

CRP (per Img/L)
ACEI or ARB

History of CV events

HVC

1.05 (1.03-1.07)
1.02 (1.01-1.03)
0.50 (0.31-0.83)
2.15 (1.31-3.53)
1.98 (1.21-3.24)

2.94 (1.38-6.25)
3,57 (1.84-6.92)
3.45 (1.76-6.74)

1.05 (1.03-1.07)
1.61 (1.08-2.41)
1.02 (1.00-1.03)
1.64 (1.10-2.44)
2.43 (1.64-3.60)

Unadjusted Adjusted
P Hakard ratio (95% CI) P
<0.001 1.04 (1.01-1.06) 0.002
0.001 1.02 (1.01-1.03) 0.006
0.008 0.50 (0.29-0.88) 0.016
0.002 1.90 (1.10-3.28) 0.021
0.007 1.88(1.11-3.19) 0.019
0.005 3.25(1.52-6.97) 0.002
<0.001 3.79 (1.92-7.47) <0.001
<0.001 3.47 (1.76-6.84) <0.001
<0.001 1.05 (1.03-1.07) <0.001
0.021 1.66 (1.07-2.59) 0.024
0.005 1.02 (1.01-1.03) 0.002
0.015 1.76 (1.14-2.72) 0.011
0.000 1.64 (1.08-2.49) 0.020
<0.001 1.64 (1.09-2.47) 0.017

2.08 (1.40-3.08)

*Adjusted for age at HD onset, diabetes, beta-blocker, ACEI or ARB, pre-HD DBP, serum phosphorus, serum albumin,
CRP, uric acid, LV systolic dysfunction, history of CV events and HVC. 'Adjusted for age at HD onset, duration of HD,
moderate-to-severe valvular diasease, pre-HD DBP, LV systolic dysfunction, history of CV events and HVC. fadjusted by
gender, age at HD onset, medication with ACEI or ARB, URR, Kt/V, CRP, moderate-to-severe valvular diasease, history of
CV events and HVC. LV: left ventriulcar; HVC: heart valuvlar calcification.
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