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[Abstract] Objective To observe heart rate circadian rhythm in patients with chronic kidney
disease (CKD) stage 5 and to analyze the effects of parathyroidectomy (PTX) on heart rate circadian
thythm in severe secondary hyperparathyroidism (SHPT) patients. Methods A cross - sectional
observation was performed in 213 patients with CKD stage 5 and 96 controls, and the patients were
divided into those with severe SHPT (PTX group, n=70) and without severe SHPT (non-PTX group, n=
143). Forty -six PTX patients were followed up prospectively. The baseline data were compared among
these groups. Holter electrocardiogram was performed for each participant. Non-dipping heart rate was
defined as night/day heart rate ratio greater than 0.9. Multiple linear regression analysis was used to
analyze the related factors of heart rate circadian rhythm in patients with CKD stage 5. Results The
24 - hour, daytime and nighttime mean heart rate in patients with CKD stage 5 were all higher than
those in controls, especially in PTX group (all P < 0.05). The night/day heart rate ratios of controls and
CKD stage 5 patients were (0.81+0.08) and (0.91+0.08) respectively (P < 0.01). Correlation analysis
showed 24-hour and daytime or nighttime mean heart rate in patients with CKD stage 5 were positively
correlated with serum levels of phosphorus and In(alkaline phosphatase), while nighttime mean heart
rate and night/day heart rate ratio were positively related with serum intact parathyroid hormone level.
After adjusting with postoperative follow-up period (median time: 10.9 months), 24 -hour and nighttime
mean heart rate, and night/day heart rate ratio in PTX patients all decreased significantly (all P < 0.01).
Conclusions Heart rate is increased and circadian rhythm is abnormal in patients with CKD stage 5,
which are related with mineral and bone disorder. PTX significantly decreases 24 -hour and nighttime
mean heart rate in severe SHPT patients, and improves the heart rate circadian rhythm.

[Key words] Chronic kidney disease - mineral and bone disorder;  Parathyroidectomy;
Parathyroid hormone; Heart rate;  Circadian rhythm;  Non-dipping heart rate
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P (secondary hyperparathyroidism , SHPT ) /£ & CKD it 2 (intact parathyroid hormone, iPTH) 7K *F #8 i
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710 ng/L B, 8 3 42 R JE T° % (HR=1.34, 95% CI
1.13~1.60) F1 CVD %k T- % (HR=1.57, 95% CI
1.08 ~2.27) ¥ W & Fh o AR 5% R U1 BR R
(parathyroidectomy , PTX ) 7] &I & & 1Y 5 4F 42
TR (F AR 9.32% ; X 1B 40 31.92% ) K CVD 5t
TR (F AR 0.62% ; XF B 2H 10.73% )" .
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[ A9 R AEFE LT AR BRI EE B K
T, R RER ST, Tk s g s
BT B, B FEAK 10% ~ 20%", 24 h B 250
I AT J et ZE AR, H R R O
AL R FRARAT 24 h P20 R R S [ 240
RORIE DR IAE (S ER LR TFREHR)E,
WE R > 0.9 308 %0 F T REHR <0.1
AL SR ARAT L 3, 22 PRI [) A2 Jgko 28 5K ) A
XFIUHE, S 2 CVD FE TN 4 BB AE T2 XUBS: 3% i ©1,
AT RLC ZEAE 5 L O WIURE AT K2 2 76 8% JR 9 £
FhH 252 B HE A, H CKD B O R
FARE 1 T AT A

AWFFE ST T CKD 53 3 R B T
B M I & IF WLEE PTX G ™ 5 SHPT %
LR RZ A, LA AR 7 A 0 A AR IR R
CKD 8 3 0 158 354 S A6 T /5 & 1) W] BE T 7l AL
SR S

MNE5HE

1 BFZE R4 . A4 F 2011 4E 3 A £ 2018 4F
11 A 7E e at B R R 250 — B T = e Al g o 15 B
K2R B L = B B N RRIR YT Y CKD 5 0] B 3
21361 AALARUE: (1) AFER 18 ~75 % 5 (2) B /)
FRUEIS K < 15 mlemin™ - (1.73 m?) "5 (3) KRBk
CHEBEN =31H . HERBE: (DA EE
FE R B R PTX 5B 5 (2) 28 B IR 3 11.1 mmol/L
(=200 mg/dl) , FEFE J AR GY , DL ST 8% TR 2L
WA 25 (3) 7™ 5 s 12 1 BH 28 M i g 20
Jeq ol ™ HORS OB 5 (4) T S R MO R R
g D B LU s Bl S e BE i a4 S B e SR, A
KGRI A 5 (5) 32 H WA 24k N
BE AR 28 I R R 5 (6) 4l f 3% 41 4l
F RS E B BRI ER 25 .

¥ 213 5] CKD 5 B /8 35 43 S A £ ™ 8 SHPT
20 (4E PTX 4, n=143) 1} ™ & SHPT 17 PTX 4]

(PTX 4, n=70) . ™5 SHPT % X M IfiL i iPTH 4§
225 1 800 ng/L, I H.NBHA Y LR, PTX AR
2O AR S5 I 4 U s B A R A, TR $R1E
Z: 7% 203 4 3K E I 1915 240 21 (Kidney Disease
Improving Global Outcomes, KDIGO ) 45 F§ A1 AT Bk
FEMAIFSE TAE"™, CKD SR E IS LEZE D,
Bl 25 5 00 S AUM A 5] 1) £ FH 33406 KDIGO $5 1", e
A, ARBWFFEARSE T 96 44 4TI A 31| DL C F) i e A
B AN AR BRI A

AT AR AT R L BERL 25— B = B A
7 4 (/& H 5 : 2011-SR-072.A1, 2019-SR-368) ,
fhhZ 58 A EEMERE.

2RI A S 5 RESE B, —
J& N 45 5% 24 b gl 250 LU K A (MARS - PG GE
Company, Fairfield, CT, USA) , #E 47 J 280 R A4FE
FOPTA o I YR 375 BT B8 2 T 37 T R R IR AR A
It T IAT 0 A H B R A . R I 4
4543 B A% (LH - 750 ; Beckman Coulter, Fullerton,
CA, USA) 4y #r i 5 ML, 4= A 3l 2 1k 20 Br 4
(AU5400; Olympus Corporation , Tokyo , Japan) 43 #7
H AR FE R, o BE il 52 3R 48 (UniCel DxI800 Access;
Beckman Coulter, Fullerton, CA, USA) ] 2& I 75
iPTH 7K S o IfiL 4% B 7 1E 23 3009 1L 98 AL I 5
(mmol/L) =17 F45 (mmol/L) +[40—-1fiL 955 4 (g/L)]x
002, FAREBHEZRDINHGFHATHDT, HZN
i EiRTER

3. 812 B SR R KA (version 3.5.2)
AT R B G2 o0 A o TH I REORER X £ 5 3
M (Pss, Prs) JE RN, 7 BO50RE LB A LG 1) 35
N AR GORH LR P REAS ¢ 4655 3 Mann-
Whitney U % Flk: 56 THECTE R B R P o
PTX & TR IS 2 48 b5 L BCR F S FEAR ¢ 46
55 5 Wilcoxon £ 5 BEAE 55 , IR FHEC X Logistic Jr
1 T Bt 1 R [0 JH: ) 52 0

225 REATBF ™, 1 R RIARC TR] 7 1 00 et i) B
53 9 5E SCA 6:00 ~ 21:59 1 22:00 ~ 5:59., K I £k
PEIZ A R MR IR AR 0% PR AR B 45 5 b
F g 0 e I s O A RE el T s 24 R L i PR A
EFEHR , 70 B CKD 5 1% 24 hF- 2.0 % 1 KF
S BTN SN L 51 O N S L = = S e (= 52
Wi CKD 5 3 8 3.0 38 B 398 i iy AH DG A
FRMZHERAMERIH 3, P<0.05 88 2% 5
Aot Lo
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1. FEARYORE: 213 4] CKD 53 & v 18 e
INBR'E R 153 41 (71.83% ) 5 IfiL 355 A & 151 491
(70.89% ) , 15 J53%5 A1 24 1] (11.27% ) , “F- 235 Br i
4 25.00(4.00,84.00) 1~ H . CKD 5 £ & 1,169
% (79.34% ) [F] B} 45 I 455 1 e, 4 FH 4 45 45 38 3 FH.
TR | B2 AR BEL ¥ 350 0 1ML A5 5 5 2 A 11 )/
M5 SR T Z RSP AN EZ . 5
PTX 41 L, PTX 41 8 AR S AIC, B AT 8 30 K, Il
T E TE 55 | Il B Tl TR IR iPTH 7K T B8 55 (3
P<0.05). £ ANBEN D22 50008 Kl R 98 R UL
1,

2. fdFEXT R 415 CKD 5 8 B 3% 0 a7k 3 1t
A4 e R X IR 2 1 R0 SR AR, & 1 JA) O4

TR IF T 4 B A2 AT IR B Je AN, 24 h O B E K
THEREAIE, CKD 5 A, AE PTX 4 Al PTX
ZH R[] 0 2R 25 RIS R R B 3 WU A0 0k 55, A AR
AR, e K0 3R B I R B X R AL, SR A%
2 i) e AR 0> 2R BB IS (] 5 TG 25 S L 5 R X
FEZH A EL , CKD 53] 88 3 PTX 4L flJE PTX 4 24 h |
FI R SR [B] 30 S 34 5 8, PTX A e ok 2 (3
P<0.05), M5ELRIERIH R IG5
A FE F8 B0 B PR S R L I R E Al R R 2Y
Wy B i PR 25 RN In (R4 Wi R 1 ) 7K F- )i, CKD 5 1A
FRH 24 h R KO [E] - 34900 R AT i 3 o TR
XTRRAH (3 P <0.01, %5048 R R ) o fit e Xt fR 21
F1CKD 8 & R0 % LU AE 53501 4 (0.81+0.08)
(0.91+0.08) , 2k VB A Ml H AL IF LR iR 2% &
fEZFIA G E X (P<0.01), WE L,

3. CKD 5 M £ 35 0o 28 I3 105 R4 A 1 A G 52
i K2R . 75 CKD 5835, 24 h RS20 3
KR 0 6 L AB 3 5 AR I AH DG (3 P < 0.05) L 4F
WA A, 24 h B RS 3800 SRS 1T A0/ A 0
P A% R o 24 by R M 7 18] S 2400 2R 5 1l B
In (B B 2 1l ) 15 2 1EAHE (3 P < 0.05) 5 B[R] F
L0 FRA S 0 R 5 I iPTH 7K S 52 1E A1 56
(¥1P<0.05) F340, /e 02K HUAE 5 0 45 1 | I
F A FH KR AR (B P <0.05), W32,

4. PTX X} /™ 5 SHPT H & Il 7K 24 48 br 10 52
Wi ASHIF 95 BT BE BE DT T 46 1) PTX &, 55 24 4
PTX 34 i T A f i i IX AN 1 22 sl B R
BRI LR RE M INBE T . PTX 4 & AR5 b7 Bifi

Vil 9 1094 H o 5 PIX RAGTH L, BREHE ARG
10 0 = L1 B = N L R T 2 1
W el I G R iPTH K -3 B B R R (B P <
0.01), WK 2,

5. PTX X ™ 5 SHPT 35 0 R 5 31 HE 1 3
Wi . %8 SHPT 8 #17 PTX Ji , 24 h, H K A [H]
-S40 R ORI AR, 4 i (86.22+
10.66 ) bpm . (88.69+11.10) bpm , (81.29+11.30) bpm
& % (78.15 + 8.54) bpm. (83.53 + 11.30) bpm .
(73.27+6.85) bpm , /50> % HAH 1 (0.92+0.08 ) [
%(0.88+0.07) (¥J P<0.05), % EPTX & ARG
B 1 B P A — , FRATTaE — 2P B TE R S5 B U5 B 1]
K PTX B H FARFG AR .0R 25T
St B AR ST 24 h K810 R Rk e
O U BOR FTATS 3 I (331 P < 0.01, £ R
R o BEAh, FAT R BLPTX & A 5 % 1] - 35
OB AR O L E W] AR TR PTX 4 R &
($ P <0.05) 17 24 h - X500 FF0 H KA H.0 %
ZRTGITFE L, WE 3,

o

B8 B AL 2 CKD B E IR WL &
JiE , 500 I R FBE T XU T v 2 AR
CVD FIZRFET 2l CKD B3 1 B L FE A | 2020 4736
] U 50 R B AT B A R 0 R R LG
JIE B A5 o 00 Y05 T R 3 L R BE TR Y 44.29%" o0
I F AR RBFET 1 & AR BT AR, L B
6 ) 5 WP/ 1Y) R A et i, CKD BB LA AN R
HAF IR 2 WL TR

IEHE LR O RAFTE 24 h B T A, Bk
FiaTtm, T a8l s s N, RN =2
VSR 3 B R B e AIG, E A0 R AT R AR AR s
AP CVD 1Y 85 & 3R B SE R AH Y, FE
ML E T 1120 % 1E 5 (<85 bpm) 1M 2 8] L
R (> 76 bpm) (Y 8 E BN R0 I A 1
) M R R IE 1Y 1.34 45, &L TR 2
.68 £ Rl Lo Sl 3 (B 1320 R HIR (8]
DRI ) 5 BN [0 LA 2 XURS A G
HARIET R IG K™ Kb sty 132 0 5 A
FE o0 3R 1 Sl 285 W I X 0 CVD BB S A
{E"

VAR O R AR AR 0 T R e RSB TR
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Tl ARBREXT B AN P G S HH 2 B 3 I PR p B S 6 25 A A 5 SR 1 bl A
CKD 5 4 (n=213)
mH HRHEXTIRAL - CKD S B P JEPTX 4H PTX 41 (n=70)
(n=96) (n=213)
(n=143) K B 1 4 (n=24) Fifi i 41 (n=46) 1t (r=70)
() 48.85+13.78  50.28+12.40 0.368  52.52+12.93 44.13£10.11 46.52+9.72 45.70+9.85"
B[ B(%)] 47(49.00) 117(54.90) 0330  74(51.70) 15(62.50) 28(60.90) 43(61.40)
PR E 15 (kg/m?) 23.59+2.78 21.84+3.12 <0.001 22.10+3.11 20.62+2.83 21.68+3.20 21.32+3.10
W 46 & (mmHg) 122.65£16.65  145.23%26.66 <0.001 149.31+27.68 131.92+26.22 139.52+19.99 136.91£22.42"
£ 5K H (mmHg) 77.95£10.96  85.95+13.75 <0.001 86.13+13.08 84.96+19.03 85.91+12.87 85.59+15.13
KB H(%)] 0(0) 38(17.80) / 38(26.60) 0(0) 0(0) 0(0)
MLV 37 BT [ 4] (%)] 0(0) 151(70.90) / 84(58.70) 22(91.70) 45(97.80) 67(95.70)
i 8 32 T [ 1] (%) 0(0) 24(11.30) / 21(14.70) 2(8.30) 1(2.20) 3(4.30)
BT () 0 25.00 ) 9.00 90.00 91.50 91.50
(4.00, 84.00) (0,30.00) (60.00, 131.25) (60.75 , 120.00) (60.00, 120.00)"
W5 IR 161 (%) 0(0) 33(15.50) / 29(20.30) 1(4.20) 3(6.50) 4(5.70)"
Emﬁ[% (%)] 15(15.60) 169(79.30)  <0.001  117(81.80) 15(62.50) 37(80.40) 52(74.30)
15 388 T REL SR04 (%) 0(0) 130(61.00) / 93(65.00) 13(54.20) 24(52.20) 37(52.90)
ACEI/ARB[f51](%)] 0(0) 47(22.10) / 29(20.30) 6(25.00) 12(26.10) 18(25.70)
SZARBEE I B1)(%)] 0(0) 77(36.20) / 47(32.90) 11(45.80) 19(41.30) 30(42.90)
W25 A (%)) 0(0) 42(19.70) / 34(23.80) 3(12.50) 5(10.90) 8(11.40)"
Y43 D KAUPI(%)] 0(0) 59(27.70) / 37(25.90) 4(16.70) 18(39.10) 22(31.40)"
PEHR IR ZE[ Bl (%)) 0(0) 4(1.90) / 0(0) 3(12.50) 1(2.20) 4(5.70)
IM£1 58 F (/1) 143.84+15.48  97.12#22.99  <0.001  94.20+22.80 106.29+28.29 101.39+18.71 103.07+22.37"
1B (mmol/L) 5.41+0.78 5.08+2.07 0.042 545232 4.14+0.36 4.41£1.34 432+1.11"
JWUET (wmol/L) 71.24+15.68  861.10+319.62 <0.001 866.26+353.83  818.38+211.91 867.35+249.28 850.56+236.73
R % A (mmol/L) 5.58+1.44 2475872 <0.001 26.12+9.32 20.92+5.08 22.52+7.24 21.9746.59"
SSJIH [ 5 (mmol/L) 4.98+0.86 440121 <0001  4.51x1.29 4.21+0.86 4.14=1.08 4.16+1.00"
=k H 9 (mmol/L) 1.42+1.47 1.64x1.10 0.155  1.66=1.08 1.48+0.76 1.64+1.30 1.59+1.14
A (g/L) 47.80+2.79 3741547  <0.001 37.14+5.88 37.95+5.67 37.99+3.82 37.98+4.50
1145 (mmol/L) 2.36+0.11 2.31x0.32 0.035  2.20+0.29 2.56:0.24 2.51+0.27 2.53+0.26"
I & 1E 45 (mmol/L) 2.20+0.11 2.36+0.30 <0.001  2.26+0.28 2.60+0.19 2.55+0.26 2.57+0.24"
1L B (mmol/L) 1.17£0.16 1.99£0.62  <0.001  1.92+0.65 2.02+0.32 2.19£0.61 2.13+0.53"
ALP(U/L) 75.40 103.00 <0.001 83.90 513.50 315.00 439.30
(64.25,87.10)  (75.10,207.20) (65.55,109.40)  (167.90,960.25)  (189.93,822.58)  (167.90,960.25)"
iPTH(ng/L) 35.05 439.20 <0.001 217.80 1 997.85 1 894.70 1 970.80
(27.30,48.43) (168.60,1279.30) (110.50,442.90) (1293.05,3 031.60) (1 136.48,2 736.03) (1 206.58,2 879.88)"
24 h P340 3 (bpm) 76.71+7.60 82.24+11.22  <0.001  80.48+10.98 85.08+11.52 86.22+10.66 85.83+10.89"
[ K- 340 2R (bpm) 82.09+7.97 84.86£11.75 0.016  83.26x11.58 87.11x12.36 88.68+11.10 88.14+11.48"
B[] -3 .0 % (bpm) 66.24+8.88 77.02+¢11.47  <0.001 74.98+11.19 81.04£10.57 81.29+11.30 81.21£10.98"
W e F A 0.81+0.08 0.91+0.08  <0.001  0.90+0.08 0.93+0.06 0.92+0.08 0.92+0.07
T PTX: HURSEIRVIBR AR ; ACEVARB « 1L 45 55 51 22 6 AL TR0 16 700 /0 5 S5 9K 3R 11 32 ARHS HUR 5 ALP « Bl 1tk Wl R il 5 iPTH « 42 Bt HAR 5%

I 225 59 PTX 41 FL s, *P < 0.01, P < 0.05; PAi 18
0.133 kPa; $ L R T EE WIS, A LU % 5 BLM(Pos, Pos) JER RN

PE B R (CKD ) 5 9 20 5 4t S o B 2 L e o 4 5 77 R PAEL G S 5 1 mmHg=
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@ 100} ®) _ 1001 ©AE150’
£ sof & )
= =100k a
. 90F 1N ) %60} -]?i-IOO
£ = 0l Ty
= = & 501
= 80 B >
) = 20 K
5 i
Jol = HEHEX I a0 0
<JE PTX 41 fEFEXT R4 AE PTX 41 PTX 41 e X HEZH E PTX 41 PTX 41
<PTX 41 N
0 e o o ® .o S < ~100 al 151
P TS TIPS o U » ®
FRVRETE YAV X =
i ] 2 1.0r 1 T
2
1 0.5¢
&

fee FRExt R4 JE PTX 41 PTX 41
T A fEREXT TR ZH (n=96) A8 VLB ENG 5 WIASFF ™ 8 SHPT (I PTX 20 , n=143 ) s £ " 5 SHPT (PTX 41, n=70) £ % 24 h (3L 0K
AL, BOE L 95% Al 5 X ] 2 5 B« A RE X B2 Al PTX AL PTX 4184 24 hoBH0 3R G A RSEBLL R D 3 8] E 2400 % E - 3/
OB ; SRR BRAL L HE P < 0.01 5 S5E PTX 41 4%, P < 0.01
B MR S R R R AT 0

[ 56 2, Wang 2525 741 451 5k 111 43 5 S5 AR 10 2 3%
HEAT 8 2 SR B T R B, S S0 A 24 h T
L BRAH L, A (H) 0 38 5 R 4 DR AR T S8R 1 A G 1
5 5 5 7% 8] .0 % < 65 bpm B9 H F A 1L, 7% E) 0
> 87 bpm 5 & A K FE T % i 2 A0 K (HR=2.89,
95%CI 1.49 ~ 5.60) . .0 ILEE AL A5 v, 5 B
KPR BB R A AR A L,
JEAT L F B Y 4 BT KU 3 ™). Eguchi
ST 457 151 T B W I RRE B9 k1 v I R AR
2 bV (71.6£25.8) 0 H J5 &L, AEAT B R B S
Aok & Az CVD A XU 2 AT I 3 B 3 1Y 2.4 £
H5 & HIET- TG 11 24 hFH0R T =54
PRIBE T 3R 38 i 25 A0 OC . 78 1 302 Hh X 6 928
2 8 BRI 0.6 4F O B U5 I 5T TR & B, 24 h 40
] W 4 P FE TS AR CVD AH S BE T KU ; 7% (6]
S R A W 4 R AE TS L CVD M RSB TS I AR
CVD FHICFE T KU 5 78 /0 5 HE AR ] 00 4 1K 3
T= . CVD A FE T KU, LK 5 i XU LA Ah B S
PR AR B F

H A CKD F8 0 55 31 HE 19 R 05w AN T
AL ARBFSE KB CKD 5 ) 5 a5 ik 0 KO T
B, SR AR ] A 2 e R AR A, A R GE
TE 3 957 24 - 4E 4 R 55 % 1) iR AR A BE b (e
o I R 58% , B R B N 9% ) L0
N AN R NN =R € BT o N

0
fee X HEZH AE PTX 41 PTX 41

o I T R MR AR SRR fE B P 2, 34T
KB CKD FB 35 1) 24 h Ko (4 K0 2R Fifi 4F i 16 K i
R, R D R E S R IR
Verdecchia ZE™WF 55 38 W K 283897 H G I 2 AE W
JE o P e L R R 0 R H A S W TR R IE
X, SARMFITLE R —8. CKD B3 & i k55
iR 22 K5 4 R BB T T = A G, s 1% PTX 7]
FA ARG ™ HE SHPT 2 % 19 CVD AH 38T 2 R FE T
2 OKBFSE I, CKD 5 M 8 3 e O R I
S5 4E 0 e R i In GPTH ) 7K S 37 1B 40 56
5 1M 1 8 KO SR OG5 246 CKD 5 A ok
PTX 41 FE PTX 40}, R FLPTX & 24 h . (AR
P IE - Y0 R U] & THE PTX AL (/5
R HE A WL 25 5, vl RE & 221> 5 TR 36 i 4
FE ML O H K S &2 R, T
PTX i /5 SHPT S8 & 119 24 h | 14 K S % [l 2.0
IR TR, 8 IE T HAEATRLG & YK IEAR G
BE 5 (B S, PTX B T ARG 1 24 h 7 [E] S 250
LR O R B AT B AR iy 2 35 B AR, Yt
— e, ATk B PTX 3 AR e BT 8] S 247 .0
RN L R AE 2B BAIK T 3R PTX 41, %
PTX FARAAL ] 2] 1E ™ 5 SHPT & & &5 5 9 At
HERAL, B EUCE RO R BT HRR
FeATHEA: BB 5% 6B CKD 5 1 s O R
PETR R SR 0 E R 2 R s DI RE R ™



b

420+ A B G 2k 7 2021 4 5 A 45 37 555 5 Chin J Nephrol, May 2021, Vol. 37, No.5
Fz2 BPEE NN S WER A O RE R HETE bR AR G e R (2 H R LR, n=213)
AR AR A i Al A R AL PE EZS{EIEEY ¢ PH

24 h 30 H

(bpm) EIE () -0.09(-0.15,-0.03) 0.006 -0.10(-0.16,-0.04) 0.002
I 5 R A (¢/1) -0.31(-0.43,-0.18) <0.001 -0.14(-0.28 , 0) 0.058
=B H 9l (mmol/L) -0.83(-1.57,-0.09) 0.028 —0.18(-0.94,0.59) 0.652
S BE 7 B2 (mmol/L) 0.75(0.10, 1.40) 0.024 0.48(-0.16, 1.12) 0.141
145 (mmol/L) 9.44(6.44 , 12.45) <0.001 2.75(-0.57, 6.07) 0.105
1l 4 (mmol/L) 4.84(3.61,6.06) <0.001 2.74(1.06 ,4.43) 0.002
1M In[ALP(U/L))] 3.62(2.83,4.40) <0.001 2.28(1.04,3.52) <0.001
Ifi. In[iPTH(ng/L] 2.12(1.67,2.57) <0.001 0.05(-0.89, 0.99) 0.917

R 20 6

(bpm) AR (%) -0.13(-0.19,-0.07) <0.001 —0.12(-0.18 , -0.05) <0.001
S I ] % (mmol /1) 0.72(0.06 , 1.37) 0.034 0.40(=0.27, 1.07) 0.245
1145 (mmol/L) 4.89(2.14,7.65) 0.001 0.93(-2.55, 4.40) 0.602
I B (mmol/L) 3.24(1.96,4.51) <0.001 1.87(0.10,3.63) 0.038
1. In[ALP(U/L))] 3.02(2.21,3.84) <0.001 2.21(0.92,3.51) <0.001
I In[iPTH(ng/L)] 1.55(1.08,2.02) <0.001 0.14(-0.84, 1.13) 0.779

PR R] - 2.0 48

(bpm) Ifi. -4 25 H (/1) -0.61(-0.74,-0.48) <0.001 -0.30(-0.45,-0.15) <0.001
= BEH i (mmol/L) ~1.14(-1.95,-0.32) 0.007 0.07(-0.73, 0.87) 0.869
S5 B [ B (mmol/L) 0.92(0.20, 1.64) 0.013 0.48(-0.19, 1.15) 0.158
1145 (mmol/L) 10.84(7.91,13.78) <0.001 1.72(-1.75,5.18) 0.332
1l B (mmol/L) 7.11(5.80,8.42) <0.001 2.59(0.83,4.35) 0.004
Ifit In[ALP(U/L))] 4.61(3.76,5.47) <0.001 1.34(0.05,2.64) 0.042
Ifi. In[iPTH(ng/L)] 3.27(2.80,3.73) <0.001 1.38(0.40,2.37) 0.006

W0 B ME
AR (%) 0.01(0.01,0.02) <0.001 0.01(0,0.01) 0.015
Wi 4 (mmHg) 0.012(0.008,0.014) < 0.001 0(0,0.01) <0.001
I 12K 1 (g/L) -0.06(-0.07 ,-0.05) <0.001 -0.03(-0.04,-0.02) <0.001
I3 H 9 (mmol/L) -0.11(-0.17,,-0.05) <0.001 -0.02(-0.07,0.04) 0.585
145 (mmol/L) 0.78(0.55 , 1.00) <0.001 0.11(=0.14, 0.36) 0.392
1ML (mmol/L) 0.50(0.40 , 0.60) <0.001 0.09(-0.04, 0.22) 0.164
1M In[ALP(U/L))] 0.23(0.16,0.29) <0.001 -0.09(-0.18,0.01) 0.064
1M In[iPTH(ng/L)] 0.23(0.19,0.26) <0.001 0.16(0.09,0.23) <0.001

T ALP : B8 VE B TR 5 iPTH : 2 B HUR 558 % 5 1 mmHg=0.133 kPa

# SHPT B 17 PTX FARJ5 0 2748 SR8 5 10 2
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WYIA G, $7 CKD B 1 A E5 4k mT g 5 [ 32 b
ZIREZALA Ko Stern S5 BRI 32 S8 2 DI B
AR S5 AR BRI bR 55 i 2 K7 B3 T B R
AP X AR SRR A WA M EH . B
U, AT 0 R OPR: 55 i 2R T 0 S5 R 8 YT A 114 5 i)

AT A5 22 8%/ R A8 I 22 R a0 A 1 DA oG (AL
IR Rtk — 25T

AHIF ST M AFAE AL, IV 1 1 R 8] 5 AR
P SCik =% N R IEEAE R A, W RE S A A
% % A JGTEAT 24 h Holter £ 25 B 7] 30 AN 1)
YEBEmE . AN, RE AR ORERT
HR W5 CVD BlUG AN R M FET- A L,
A B 5 190 R = L 427 14O G L 78 9 T35 46 e
T A4 O S 1R R AR AR Sy (R A, FRAT T DU
CKD 5 39 £ 35 119 25 CVD XUBS: Al 56 2R ] g 5 Hos
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