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[ ZE] BHW RARAMZLEEL24h5ECE(24hAHR) 5 S EFREREHIAXE, FiE @M
MM 2017 6 A E2018 51 AT LAKRFWELAL THLERS AARL GRS RESEF 441 6], K
EEFVGRFTH 4724 h S0 ER M K E 24hAHR 24 h P304 JE (24hSBP) (24 h 34 477K /& (24hDBP) | H
] F ¥ & (dHR) | B 18 -F 3 M % & (dSBP) | B 18] -F 3447 7K & (dDBP) & 18] -F 34 5 & (nHR) & 18 -F 35 0 4% &
(nSBP) & ia] F 39477k /& (nDBP) %35, HEREGF G 5 IEF A (UACR) ¥ B A2 A ETHNERTHAATHYE
BEM, WRAHAEIEREF, 5 UACR 5 23847094 X M, A Logistic B2 547 F e JE-F- 21 B4 F 0 £ % B
F, BR FHEREAGRIESR L RIS S FE R .24hSBP 24hDBP dSBP . dDBP . nSBP . nDBP .24hAHR . dHR ,
nHR ¥ & TEFHEREFMA(H P<0.05), EFHERFAGRCREEZILHE (80.1%) KR T FMEMEFLH
(66.3% ) , TR0 B 40 F 4009 oo A & WA (33.7% ) K TR FHBE M EFL(19.9% ), £7F A A 43t 5 &L (P<
0.05), &5 2R 27 UACR 5 % f2 /B ¥ 24hAHR 24hSBP . 24hDBP . dSBP . dDBP . dHR . nSBP .nDBP . nHR ,
s WUET 3 2 EAA % (P<0.01), Logistic &2 5 # £ ~,24hAHR (OR 1.053,95% CI 1.018 ~ 1.089, P =0.003) .
24hSBP(OR 1. 037,95%CI 1. 021 ~1.053,P=0. 000) % & sz &% % (OR 1.039,95% CI 1.015 ~1.064,P=0.001) 5
SR EFHEREEENX,ASETHEREGLEER Z, £i 24hAHR 5350 EFHEHREAEMELNE,
B F 2 S EFHEMEGRLIERR %,

[FESES] R544.1 [ XEFRIZFE] A

Correlation between ambulatory heart rate and early renal damage in patients with

hypertension

WEI Xinli', FAN Guijuan®, ZHANG Qi*, XU Rui'*

(1. Department of Cardiology, Shandong Provincial Qianfoshan Hospital, Shangdong University, 2. Health Management
Center, the Firsi Affiliated Hospital of Shandong First Medical University, 3. Health Care Big Data Research Institute of
Shandong University, 4. Department of Cardiology, the First Affiliated Hospital of Shandong First Medical University,
Jinan, Shandong 250014, China)

[KEY WORDS ] hypertension;  early renal damage;  24-hour ambulatory heart rate;  urinary albumin to
creatinine ratio

[ ABSTRACT] Aim  To investigate the correlation between 24-hour ambulatory heart rate (24hAHR) and early
renal damage in patients with essential hypertension. Methods A retrospective analysis was conducted on 441
patients with essential hypertension who were admitted to the Department of Cardiology of Shandong Qianfushan Hospital Af-
filiated to Shandong University from June 2017 to January 2018.  Clinical data of the patients were collected and 24-hour
ambulatory blood pressure was monitored.  The data of 24hAHR, 24-hour average systolic blood pressure (24hSBP) , 24-
hour average diastolic blood pressure (24hDBP) , daytime average heart rate (dHR) , daytime average systolic blood pres-
sure (dSBP) , daytime average diastolic blood pressure (dDBP), nighttime average heart rate (nHR) , nighttime average

systolic blood pressure (nSBP) and nighttime average diastolic blood pressure (nDBP) were collected.  According to uri-
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nary albumin to creatinine ratio (UACR) , the patients were divided into non early renal damage group and early renal dam-

age group. The differences of each index were compared between the two groups.  The correlation between UACR and

each index was analyzed. The risk factors of early renal damage in hypertension were analyzed by Logistic regression.

Results The hypertension history, serum creatinine, blood urea nitrogen, 24hSBP, 24hDBP, dSBP, dDBP, nSBP, nD-
BP, 24hAHR, dHR and nHR in early renal damage group were higher than those in non early renal damage group (all P<
0.05).

renal damage group (66.3% ), while the proportion of fast heart rate patients in early renal damage group (33.7% ) was

The proportion of slow heart rate patients in non early renal damage group (80. 1% ) was higher than that in early

higher than that in non early renal damage group (19.9% ) ; The differences were statistically significant ( P<0.05).

Correlation analysis showed that UACR was positively correlated with hypertension history, 24hAHR, 24hSBP, 24hDBP,
dSBP, dDBP, dHR, nSBP, nDBP, nHR and serum creatinine ( P<0.01).
24hAHR (OR 1.053, 95%CI 1.018 ~1.089, P=0.003), 24hSBP (OR 1.037, 95% CI 1.021 ~1.053, P=0.000)
and hypertension history (OR 1.039, 95% CI 1. 015 ~ 1.064, P=0.001) were significantly associated with early renal

Conclusion

Logistic regression analysis showed that

damage in patients with hypertension, and were the risk factors of early renal damage in hypertension.

There is a correlation between 24hAHR and early renal damage in hypertension, and fast heart rate is an independent risk

factor for early renal damage in hypertension.
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1.1 HRMNFRSE

AHEGT BB 4 T M 2017 42 6 A % 2018 4
1 ATLARAFHMELAETHLERSHERD
W KPR R B 441 ) E b B 215 6], Lol
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() 4% E =90 mmHg, 4.4 ¥ ¥ U 4 % i JE &
BRAECSH NG LE &, HRAFE. 450
JE 5 BT o e I 5% 5 1B M B oh s T & = UACR K F 300
mg/g; P EMEME S RO AR BB RR
ZA R A L AW R 24 SR R R
F R A AR G H R B MAU ¥ Em kR
%, M UACR, B A4 (1) FENERF
41,346 i) , UACR <30mg/g; (2) F 1 & 4 % 241,95
] ,30 mg/g<UACR<300 mg/g, HiE(EiMm/E &
NEGBEBPELEFER) AW P EFMLE EH
24hAHR B9 Y1 & 9 75 K/ min, ¥ EF 5 R F4 . (1)
1800 2 41,340 1) ,24hAHR <75 A/min; (2) Hel %
41,101 ] ,24hAHR =75 K/min, A7 & #F % 3t % 3
AR B R AFE
1.2 fRERE

AREEF®R B AEm ARE. HGLER
FERBABELHEFEREREL, THERERE,
WHEARY AR ERHK (kg/m’) = K E (kg)/ &
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1.3 #hEmENE

BRI 2N 7 OSCAR2 A 34 A JE 38 %
B EFAT24 h st A ME KM, AR S HE
F5:24hAHR , 24 h F 3 4k 45 & (24-hour average
systolic blood pressure,24hSBP ) 24 h F 3 47 % &
(24-hour average diastolic blood pressure,24hDBP ) |
B [8] F 3% % (daytime average heart rate,dHR) . H [f]
P08 45 FE (daytime average systolic blood pressure,
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dSBP) | H [A] *F # 47 K JE ( daytime average diastolic
blood pressure, dDBP) | 7 [8] ¥ 35 /& % ( nighttime av-
erage heart rate, nHR) | 7 & ¥ 34 4% 45 J£ ( nighttime
average systolic blood pressure ,nSBP) 7% [8] - 34 47 7K
JE (nighttime average diastolic blood pressure ,nDBP)
1.4 AL FERGE

REREEMARAR, FARERGE —RFE
FREFER, TREEW L HEAEEAER,
B B g B ZUA A E B, B AR E AR XA A E R
AR &, XAEE A ENE RHEAKZ G;
HXEZRAFARBRANE, RABL AL E S
M & ALER A (X #82% F 7 11F BN ProSpec 4 ff &
B 2B UACR (mg/g) = K& & & B (mg/L)/
JEALEF % E (g/L) . % JF B LA 5] Modular PP 3
ERNFEP A AN = B b VB R &
A EMEEE Hm =8 KT EEE g EEE (low
density lipoprotein cholesterol, LDLC) % % & f§ & &
B [E B2 ( high density lipoprotein cholesterol, HDLC) |
[ AL 3 it & B ( Homocysteine , Hey ) .
1.5 ZitAE

] SPSS 22.0 B HH#AT R F 947, 1H E K
BETES A KA xxs ko, W4 BFH LK
KA LA A, FFESQAHE TR A
B(WE;E) Fw, 4 EEF R KA ESHELR
Rrde o T BCRRR R SRS R ) &R, 4L B
BEAFHF A, K F Pearson 48X X Spearman 4
K47 UACR 5§ i JE & # {5 B 48 Xt A Logistic
[ J3 247 UACR By %9 B %, DA P<0.05 H =R H
FIUFENL,

2 & R

2.1 REEMEASERHRSHREA —MIGKRE
Bk %

T B A E A R R e s i AL R R AL
HDLC ¥ & AR M EL, 2R A5 # B X
(¥ P<0.05; % 1), HARMn 4 22 R LG 1%
2.2 REEMEASERPSHELAEELES
k%

B B 5 32 20 24hSBP 24hDBP _dSBP . dDBP |
nSBP .nDBP 24hAHR ,dHR .nHR ¥ & FIE R 41 5
PEMN, ZFAGIFE L () P<0.05;3%2) .

®1. RHEREFASERHEREA —RIERB LR
Table 1. Comparison of general data between early renal

damage group and non early renal damage group

e pgn PO
(n=346)
B2/ 168/178 47/48 0.874
AR/ % 62.27+11.60 62.55+12.72 0.835
R RAEHY (kg/m®)  25.70+3.80  26.44+3.56  0.353
L Pl s (0.4?,(1)2.00) (3.01(;),.2(:;).00) 0. 001
25 WG A/ (mmol/L)  5.83+2.99 5.74%1.59 0.783
BEE R (mmol/L)  4.70+3.10  4.79+1.15  0.792
HiM =/ (mmol/L)  1.44+0.75  1.39+0.90 0.581
LDLC/ ( mmol/L) 3.02+3.64  2.90+0.83 0.761
HDLC/ (mmol/L.) (1.016,23.42) (1.110.,314.57) 0-014
MLILER/ (wmol/L) 68.29+15.19 73.82%22.12 0.028
FRZ A/ (mmol/L) 5.16x1.44  5.56+1.82 0.027
Hey/ ( wmol/L) 14.09+8.79  15.7+8.89 0.147
EHZ5/ [ B(% ) ]
FIIRFA 75(21.7) 12(12.6)  0.077
ACEI 71(20.5) 29(30.5)  0.064
ARB 140(40.5) 39(41.1)  0.922
CCB 168(48.6) 55(57.9)  0.130
B SZAARBE 165(47.7) 36(37.9)  0.127

¥ ACEL: Il % % 5K 2 %% 46 5 30 ) 77 ( angiotensin converting
enzyme inhibitor) ; ARB; 1A 559K B2 AR FE B (‘angiotensin receptor
blocker) ; CCB ;% 25 -3 18 BH# 7] ( calcium channel blocker)

x2. RYEMEASERHEMEEIEMLE
BNESHM LR
Table 2. Comparison of blood pressure parameters between

early renal damage group and non early renal damage group

FER G BUELL P E B 4

H (n=346) (n=95) P
24hAHR/ (K/min)  68.04+6.89  70.56+9.31 0.015
24hSBP/mmHg 130.39+16.20 141.36+18.83 <0.001
24hDBP/mmHg 74.89+12.57  79.44+15.42 0.003
dHR/ (¥X/min) 70.38+7.54  72.65+9.42 0.032
dSBP/mmHg 131.63+16.68 142.69+19.47 <0.001
dDBP/mmHg 76.19+12.33  80.60+15.63 0.012
nHR/ (¥%/min) 61.57£6.58  64.10+8.99 0.012

nSBP/mmHg 126.79+17.65 136.86+19.82 <0.001

nDBP/mmHg 71.84+12.55 75.67+15.10 0.013
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A 0 A 0 R R R (80. 1% )
KT R B EH (66.3% ), 1M 511541 3 4 1Y b
DREBH A (33.7%) KFIAER B EFHEA
(19.9% ) , =R HA G E L (P<0.05;3%3)

x3. RHEREASERHERFHBOE,
RIGEEZWS R
Table 3. Distribution of patients with slow heart rate and
fast heart rate in early renal damage group and

non early renal damage group

Gy o ok Sit
AR EH/ [ H(% )] 277(80.1) 69(19.9) 346
RS BIEA/[(Fl(%)]  63(66.3) 32(33.7) 95
it/ 340 101 441

2.4 UACR 5&IGKRIBEIREIHEX DT

¥ UACR 5 @& I 9 52 i 47 Spearman AH & 43
B, UACR 5 24hAHR ., 24hSBP . 24hDBP . dSBP .
dDBP .dHR .nSBP .nDBP .nHR  J& & & . Il LEF 548
FriEAT Pearson #HC 73 #T, 45 R /8 UACR 5 & Ifil
JE 4% %, 24hAHR , 24hSBP  24hDBP . dSBP | dDBP |
dHR .nSBP , nDBP , nHR | Ifil L &F 34 5 1F 41 26 (P <
0.01;% 4) (HERZERICAH M,

F 4. UACR 5&IBFRIIHEXES T

Table 4. Correlation analysis between UACR and each index

i H rl P

1o I R S 0.253 <0.001
24hAHR 0.188 <0.001
24hSBP 0.272 <0.001
24hDBP 0.151 0.001
dSBP 0.275 <0.001
dDBP 0.157 0.001
dHR 0.166 <0.001
nSBP 0.219 <0.001
nDBP 0.126 0.008
nHR 0.241 <0.001
it AL 0.134 0.007

2.5 BNERHEREM Logistic ER5 4T

PR & AR B0 S 4515 (30 mg/g < UACR <
300 mg/g) A PR AR i DUVE B4 IS | v I R e SR
24hAHR S I S4B H 28 2, i & 25 1 |i i
AT Logistic MIH 434, & SCAE R E 1% 4 0, 7L
BB E R 1, 455 %7 24hAHR (OR 1. 053,95%
CI1.018 ~1.089,P =0.003) .24hSBP (OR 1. 037,
95%CI 1.021 ~ 1.053, P =0.000) & = Ifil JE 9% 5
(OR 1.039,95% CI 1. 015 ~ 1. 064, P=0.001) 5 &
I R 0 S A G, Ay I R A Y
ERHE (£ 5), HAh4 M & EH S UACR JCH
Kotk

x5. aMERESIREN Logistic B34 17

Table 5. Logistic regression analysis of early renal damage in hypertension

W& B SE Wald x* OR 95% CI PH
24hAHR 0.052 0.017 8.854 1.053 1.018 ~1.089 0.003
24hSBP 0.036 0.008 22.194 1.037 1.021 ~1.053 0.000
e I H s B 0.039 0.012 10. 597 1.039 1.015 ~1.064 0.001
3 W ® SECE g2 B, 0D BE K A B AT T ) B AR

o L A DR — b i Lo LA R Bt 17
(4% 8%, SRR BN IR 3 ) 2 A U FVF 24 H
fits, BIEEZ B E 22—, it R E A
PR B XU , F 302 W e L e 8 3 U B o AR N
JYRCRATIUS FoA 28 w4 Y
95 FERE U 1 /Nl K R A A B 25 v i IR
ARSI R BT/ Bl bk f) B A AR 32 T TN
P B UL A B B R A B LU A T

FIRY . MAU A9 H 3R 5 Bl DA A 2 3 ik ok B 1 1k
TR I A0k 1% 4 B 1 A8 465 /) S L [R)A FH i 45
I Bohm %61 3CEE LR Y MAU 774 5 4
B AN | 5 D e R K P R ) e A A4 K]
FA K, MAU & 5 1 T8 ) FE B2 553 A0 O ; At
%45 B 5 7R UACR 5 24hSBP ., 24hDBP . dSBP |
dDBP , nSBP . nDBP ¥ & IF A 5¢, L I8 UE T X —
PUNEE

LR — AR L 4E — R R
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A5 B~ ,24hAHR (OR 1. 053,95% CI 1.018 ~
1.089, P = 0.003 ) . 24hSBP ( OR 1.037, 95% CI
1.021 ~ 1.053, P = 0.000 ) K = ifiL H % 52 ( OR
1.039,95% CI 1. 015 ~ 1. 064, P =0. 001 ) 5 @& 1l &
T BT AR O, O s L R R R R
PRIZR 5 RO 248 2 o I 7 300 450 3 1 0t 57 1 B P
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