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[#EE) B8 2 24 h JREVHEM S¥EAR PR M (resistant hypertension, RH) BEZZEMENFE H WM (home
blood pressure monitoring, HBPM) FARRAR KR, Hik RAZHMER MRS RH BIFE, 2017 44 10 AE
2018 4F 3 HIZEA s h A Be o0 N RHTTIS 3RI2 10 R S AR TS, EATREIT I A A . AT 24 b JRAN, TCSR TR
WL EIME . HBPM K RIGRHZG N, LUITA B 24 h SR 8O 0 Bk, B9 440 IR SR el K-
PREW, - RN R RN 4 A, RAIZHE Logistic BIE, 4120 RH T APRRES MR EE, 43R 45202 §i RH
BHENEADIGE, BAE 107 6], Lotk 95 4], FIHAERE (59.87+16.30) %, 24 h IREFHKFEN (198.92+96.59) mmol,
AR B R R AR R A IRPUK TR & (P 39<0.001) , BESREATH S, FERAPRIRAMEEERZ (P=0.001),
5 M B HBPM 3ARREAE (P=0.040, 0.032), ZH XK Logistic [MIH/47 Box, 24 h REUKFES52EIME (OR 2.356,
95% CI1.004~5.533, P=0.049) , HBPM /21K (OR 2.408, 95% CI 1.026~5.650, P=0.030) K HBPM [2FIiLJE (OR
2.299, 95% Cl1 1.031~5.129, P=0.033) EHRRASIMSIAIE, 5 T4 S H HBPM Il X ArRE T B E MR (P>
0.05), &5 24 h JREZE RH BEF 2 E MK K HBPM R K b1 1l R 35 AR (ST ARG R &, BRI ERER 45 A ST /0 RH &
L), (R AR A AR
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[ Abstract] Objective To study the correlation between 24-hour urinary sodium excretion and the control-
ling status of office blood pressure (BP) and home blood pressure monitoring (HBPM) in patients with resistant
hypertension (RH). Methods A cross-sectional study was performed based on the RH patient database in Pe-
king Union Medical College Hospital. All RH patients treated in the Department of Cardiology, Peking Union Med-

ical College Hospital from October 2017 to March 2018 were enrolled. Twenty-four-hour urinary sodium excretion
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(24h-UNa) was examined to estimate daily sodium intake. Office BP, HBPM (4 measurements daily: before
medicine in the morning, 10 a. m., 4 p. m., and before sleeping at night, respectively) , and the types of anti-
hypertensive drugs were recorded. Based on the quartile method for 24h-UNa excretion, all enrolled patients were
stratified into four groups; low 24h-Una, low-mid 24h-UNa, mid-high 24h-UNa, and high 24h-Una groups. Mul-
tiple Logistic regression analysis was used to analyze the correlation of independent factors with the rate of BP
control. Results Totally 202 subjects were recruited, 107 men, 95 women, aged (59.87+16.30) years, and
the 24h-UNa was (198.92+96.59) mmol. Patients with higher urine-sodium excretion were younger and with a
higher body mass index ( P<0.001). The number of antihypertensive drugs increased significantly with the in-
crease of urinary sodium level (P=0.001). High urine sodium excretion was associated with the reduced BP con-
trol rate for HBPM in the morning and at 10 a. m.. Multivariate Logistic regression analysis showed that 24h-UNa
was independently associated with the target achievement of office BP ( OR 2.356, 95% CI 1.004-5.533, P=
0.049) , morning HBPM (OR 2.408, 95% CI 1.026-5.650, P=0.030), and 10 a. m. HBPM (OR 2. 299,

95% C11.031-5.129, P=0.033), while not with the 4 p. m. and night HBPM. Conclusions

24h-UNa is an

independent risk factor for the control rates of office BP and morning HBPM in RH patients. Restriction of sodium

salt intake plays an important role in reducing BP fluctuation and improving BP control.

[ Key words] resistant hypertension; 24-hour urinary sodium excretion; office blood pressure; home blood pressure monitoring

e ML P A5 £ R B 35 DR 3R 3 [ 5 3 0
MG, RFREAEA 165 J7 .0 i A L T-I5 T
AL 2 R B AR R i Y A R
25, HYEEhEaEEm 1 g, FHIMmEN 2 EF 2
mm_Hg, #9E LT 1.7 mm Hgiz] , T A
HA B R TEAE T

XEVA M MK (resistant hypertension, RH) {EN
— PRI R R LT, LR 5% ~30% , JE
ICEETAYTE A 0 A B R A R T4 RH A4 1
Feo—FR E ) & Z R @ SR BLPTPAl RH R A 3R HA
B MEAN, MIGHREARS RH B AR
AR HIE

MRS HE 2 % a2 =R &, ZEE A
MLHE (home blood pressure monitoring, HBPM) fE N
B2 ESMILE, TR ER T EREE A Y K d i e
B, O A Bkt S e, WER I R S AR R, 1T
R AR, IO a8 S R 7

A5 38 R b RS BE RH A8 25 1) A T 1 90
A, WAl 24 h JREAHEM 512 % 0K . HBPM B9 X R,
i RH B 2 A s st S e RO S8

1 XREFE

1.1 ARWEEESA

KA 5T U R EE B O B RHORR 3 85048 P2, X
2017 4 10 A % 2018 4F 3 H BRI 2 JL s A= B> N
BHTZEIZ R BE AR ST, i B HE S A
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5T I B G R B A . A 5T AR A0 5 bR R B 42 3
ZR S UE (Z81377) , I v I R R 5 v W o
WA (ChiCTR1800017189)

AEFRUE: (1) 4E#20~80 % (2) fFraMEA
Ve R 2 Wibs e, B R A O I ETIR F
28 3 Fhal 3 ML EREEZS Y (b —RCARIRG) R
WRAIEIT LA )R, W4 s =140 mm Hg /i &F
K& =90 mm Hg,

HEBRFRUE. (1) dhRPMEmimE; (2) BY6ens
4, AT /NERJE 5L R (estimated glomerular filtration
rate, eGFR) <60 ml/ (min - 1.73 m?); (3) 1 AUk
PRI R MR A AR G 2 RUBE RS (CHEA I 21 26 14 >
8. 0% B 2 I I >11. 0 mmol/L) ; (4) RA/NFIESR
FUEWE Z SNSRI A ORI HE I B 2585 (5) 1R pERH
FEVERRG . " E I RERI . WUR SR EENS NS IR
L TR AR BT R SR FL I T e IR YT AR T 2
Hi (6) HALRE ARG A WEE, EIEEIEL
AT,

P24 h JREA DY 537 BOKs HBOE e AR B, AR-rh
FREA . - PR A B s FRAM AL,

1.2 mMENERE

L.2.1 Z2EMEWE TS, 2ENERARA, WA
R 3 Uk, B RS Y 2 U A A A
1.2.2 HBPM e i, i FHACIE /Y R =+ 1 e
I (MR R P OI2E N, K ECE A 22
5 mm Helh W F A/E N SRR ) (iR A
RIS TR MR S RIS e ), B2l
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— A T EHRERZR, 1000, B
16 : 00, Hf L HERTIX 4 A6 fB) o5, As A0 A7 b i i
JE 3 Wk, B e Bz 1 2 e B, E
SOESR I 24 h JRS KA 4 IR HBPM,

1.3 24 h[R#MFITFHIBBANE

24 h FREEREEZLRAEIZHT 3 RNWE, SRt
PIRIEE Bk g BHR ISR FRIE A PR R, 2R
K 1) R TR UL PRI T v, BRI e KR
FRARBTE AT, IR EREIRE, KR B,

WCEE A 28 FURE 24 b JRFE)S, RAHBE 7
W2 2 PRAMHEFE  (mmol/L), 24 h JR#NE (mmol) =
24 h JREEEE (mmol/L) x24 h R (L), HWAEZk
rEEERTRIEE] (99%) RANEFMS TR R, 8
IR 24 h REAHE AL B LB AR [ 100 mmol #H
YT 5.85 g WALHH (~6 )17, IREWIIE K 24 h
PR 535 i AL 5 PR B B A 36 B B B 52
174 — IR E #

TSR R SCILTERE . WM AR R RO S R A
HESIE R CE B, R M, TR A 4R 4
(body mass index, BMI) , Kl 24 h FREAMY A A, HX
TS I IR R, AR ImoBE . MR . B
REZPIRIR . eGFR J152 IR 2000 4F18 4 B HE 9 T A7 9%
SELMERFSY (CKD-EPD) Azt

A BRENEENE, B, RE, BEEY SR
ALY 7T N B 58 A 5E
150 MEERREEX

MR AR B SRR P & IR B iR 48 R
2010) A7,

1.571 B2EIMERFRRE: <140/90 mm Hg; 65 %
DL AR AR <150/90 mm Hg 4 IR A AR ; FEA &
R B SR 6 8 2 1R < 130/80 mm Hg & SC A IfiL &
SLLY 7198

1.5.2 HBPM ik brbrfE: < 135/85 mm Hg & XK
SLLY 7198

1.6 Stz

KA SPSS19. 0 #4748 143 #r ., 38 1F J7 2 4
FIB T RR B R IERN 0, IS0 & R
AREZERIR A% 53 A0 2 SR FH A A5 $5CRN Y 4357 i) R
FR, THEORLR A X5, = A L A L s
SREEAN 7] PREF AT () FH 25 7 28 B il SRR i 22 5%, DA
BEIE, HBPM AbRIRAS AR AR, DU AR 4L,
eGFR., 24h JREH ., 24h JREF | &5 0 FHIZ N R . W H
PR N R AR AR, RIIZHE Logistic
[ BT JRAN K- 5192 % 1K . HBPM 35 AR IR 25 19 A

62 March, 2019

Xk, P<0.05 NERAGITHEXL,
2 #HR

2.1 —fRIERRERNKE

3202 i RH B A AT, HoAd B 107 4,
Lk 95 ], AR (59.87+16.30) %,

24 h JRENTH (198.92+96.59) mmol (35 47 ~
513 mmol) , fHEEIEARN (11.6425.65) g (2.75~
30.01 g), HIREEMGImEERE 6 ¢ LLNA RH &
FHHE17.2%, 1M 44% B EH BT 12 ¢/d, 15. 1%
iT18 g/d,

VIFTA (85 24 b JRENACE DU i85k 3 i,
ZARE I ARIREN (24 h IREI<127.50 mmol ) | fIG-
PRAM (127.50 mmol < 24 h JR4H <182.50 mmol) , -
E RN (182,50 mmol <24 h JR#H<242. 75 mmol) /&
PREN (24 h JREN =242.75 mmol ) 4 4. £ 2H 3 4N
KRS E 4R (92.35422.79) mmol . (157. 15
16.39) mmol, (212.32+15.16) mmol F (333.91+
72.61) mmol,

AT, BEHE RIS R TR
¥ (P<0.001), BMI K JERZ#i K (P H<
0.001), P HAERIRMZ L (P<0.001), #
TN RENE LIRS IR AIERE R B Z 0L (1),

2.2 BEEHYERBR

Z AR Y IR FE /N S E R AE N 1 3 ek
3FLL LR 2, H AR e 2 4 0 L A A s )
A3 500 i 5 55 i 2R B A AT ) ) B A TR R A AR
BEAE ] (1907202, 94.0%) . 4% 18 18 P 771 (1787202,
88.1%) . B SLARBHIEF (143/202, 70.8%) . 1 [ %
TRFEGR (637202, 31.2%) Il o Z AP (127202,
5.9%) ., WA 24 h FREWACERIRE S5, BER 259 0 i FH
KB4 (X*=24.025, P=0.001) (K1),

2.3 AEFRHKF B A I E ik FRZE

ATEI PR AR 2H 18] (912 =5 0L TR bR R B G i 2F 2 7
(P=0.255), {H HBPM (#5214 o F 4 ) ik AR
FETES 2225 (P=0.040 A1 0.032), /& RAN4 ®
H MR IA bR RAR (FE 2) . HBPM R 45 T IE Aij IfiL %
AR R T 25,

2.4 ¥ RHB2EMEEFRENESEZSH

ZIHZE Logistic mIFHBR, 24 h RIS 2=
ME (OR 2.356, 95% CI 1.004 ~5.533, P=0.049)
RARARS IS AH I, JE R M2 % I IR R RS B FE R
HWE (£2),
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R MG o L AR — Bl R BEOR

SYIN fIRIRENEA fIk-rP RN - IR RRENA )
EREE P
Sl (n=202) (n=50) (n=51) (n=51) (n=50) fi
W (MR bREZ, B 59. 87+16. 30 66. 0413 32 63.70+14. 93 55.74+14. 80 49.00+16. 30 <0.01
B n (%) ] 107 (53.0) 21 (42.0) 24 (47.1) 30 (58.8) 32 (64 ) 0. 059
BMI (¥%ARifE?%, ke/m2) 25.03+ 4.26 25.62+ 4.12 25.67+ 2.68 27. 69+3. 00 30.34+ 5.97 <0.01
TR (B5ArMEZ, cm) 94. 68+11. 00 89. 00+ 8.64 92. 04+ 7.46 97. 44+8. 56 102. 19£11. 57 <0.01
WA [n (%) ] 24 (11.9) 3(6.0) 5(9.8) 6 (11.8) 10 (20.0) 0.075
I [n (%) ] 27 (13.4) 4(8 ) 8 (15.7) 5(9.8) 10 (20.0) 0.135
2 [0 (%) ] 19 ( 9.4) 3(6.0) 9 (17.6) 4 (1.8) 3(6.0) 0. 070
BERIE [n (%) ] 62 (30.7) 8 (16 ) 23 (45.1) 15 (29.4) 16 (32.0) <0.01
2R (PBehRUEZ | mmol/L) 6.96+ 2.54 6.82+ 3.42 6.37+ 1.01 7.04x 3.24 6.69+ 1.84 0.828
BEfbm e A (b2, %) 6.50+ 1.31 6.06% 1.91 6.19+ 0.73 7.06+ 1.92 5.79+ 1.73 0. 145
MHREEE (BEARIEY, mmol/L) 4.37+ 1.01 4.22+ 1.29 4.16+ 0.78 4.35+ 1.08 4.62+ 0.89 0.424
= R H [ B (3 + by 1fE 22
REEEENEERE (5L, 2.44% 0. 88 2.21+ 1.05 2.41+ 0.91 2.37+ 0. 88 2.59+ 0.71 0.527
vl it % [ R ARES, ml/ (min -
L) | 80. 69+23. 30 75. 68+24.76 75. 00+25. 05 83.71£19.52 87. 18+25. 69 0.183
%@Fﬁ*’i%ﬂta (% hrifi, n) 3.62+ 0.72 3.26% 0.56 3.61% 0.70 3.78+ 0.73 3.84+ 0.77 <0.01
24h SR EH (mmol) 198.9+96. 6 92.34+22.79 157.15£16.39  212.32+15.16 333.91+72. 61 <0. 001
PR 4 AR RG4S R BMI, (R F54K
M 57hZ 0O 4F# W 350 Z O i FREAH W - RENA
Do kL] kL] kL] 80% [ M e bl BB posis
0 5.00% _ - -
b0t 17.60% ] R
= 80% - 60% F _—_ - ]
& y
J=70% - jﬁ 50%
B S
:@ 60% |- X 100 |
w500 | § S0
R ok
§ 400 |- §
i&30% | 200% I
g"i 200 | 10% -
10% L 00 LL|
0% . . . BRIME EFmE TMmE B 717 1L
RN R-PERMA F-mRmNHE  SRMA s o - . .
. . 20 ORI R KT 1 e e 5 10 2 5K 1 T o 3
1 SRR A0 IA M v i £ 2 R R e 25 P FRR

L

24 h JRE15 HBPM B /= (OR 2.408, 95% CI 1.026 ~
5.650, P=0.030) M I:%F (OR 2.299, 95% CI 1.031 ~
5.129, P=0.033) AR R bR A DG, J2& 5 0 i
Fb RS fER N ER s 5T &g - BERT HBPM i
JE IR R ToAH K

N

3 TE

)
A5 RN, RH EBEZAENRBEABRRIS,
RN E IR SRR e 22 W, 24 h JREN T I
IR AE IR EJE RH R E2E 1K, HBPM RR K [
A Il SR B R ST G TR 2

HBPM: ZZE [ il i

PPA R I A R4 A B T A4 24 h R

PO E . EREIE . REEEA . BURGNIE | SR
SESFLI SRR T AN, o 24 b SRR

SE 2 H AR IR 2 P A f R 10 U5 0k, R
BRI G2 bR B 4 22 000 1 B oK B A7 05 2 F 5
KA

WeE L 24 1 14 15 AT 00 7 B iR 0F R A8 3% 1L 1 119
SR, ABPICH, BEA 24 h RENHER (BIERERE) 0
G, R D s ) P I T ) 24 R S
3500 P - o o T ) S, A PR R e
SRR | AR e B 22, mER R R AT A
THERETE SO B BT (B E I Na™ 9 JEUR, i
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R 2 EMOEAYER MR 2= MK AR PRIRES 1 2 R Logistic [B11H 704

BEMELLR

ZRE L

R 2 RR 1 T HEE Fif

OR (95% CI) P OR (95% CI) P{i OR (95% CI) Pf{i OR (95% CI) P{i OR (95% Cl) P{H

BMI 2.473 0. 045 1. 040 0.925 0.876 0. 805 1.174 0.762 1.590 0.394
(1.020~5.996) (0.460~2.334) (0.307~2. 498) (0.415~3.319) (0.548~4. 616)

eGFR 1. 560 0. 187 0.217 0.032 0.248 0. 069 1.614 0.321 1. 841 0.192
(0. 805~3.020) (0.054~0. 880) (0.055~1.113) (0. 638~4.083) (0.736~4.603)

24 h JR4H 2.356 0. 049 2.408 0. 030 2.299 0.033 1.485 0. 500 1.610 0. 481
(1.004~5.533) (1.026~5. 650) (1.031~5.129) (0.471~4.681) (0. 427~6.069)

24 h R4 0.996 0.989 1.231 0. 368 1.430 0.243 0. 908 0.758 0. 697 0. 556
(0.589~1.686) (0.783~1.936) (0.785~2.605) (0.491~1.679) (0.210~2.315)

o7 FF R PR T 0. 447 0.163 0.991 0.988 0.787 0.703 0. 489 0.292 0.285 0. 094
(0. 144~1.384) (0.316~3. 113) (0.231~2.687) (0.130~1. 847) (0.066~1.239)

=3 P i il 0.327 0. 044 0.415 0. 162 0. 873 0. 822 0. 661 0. 540 0.211 0. 042
244 (0.110~0.972) (0.121~1.422) (0.268~2. 844) (0. 175~2. 489) (0.047~0.943)

2T L <140/90 mm Hg J9i545, B 0T LI <135/85 mm Hg kAR . BMI; {RFTH45%50, eGFR. AGA0E/Mekigid 3=

PR-Na 1 10% ~15% ) , IR, 35 R R
MR AR N Na® ffir, BEAR 0L, X B2 #EFF RH
S PRI BRI 0 S BT A AR BB BT BB
IR HT NG S R, 25 X0 DR AR T A 52 i &b
TREIRES, HAS ) B2 (B A PR 50 & 22 5, —
TERRRE FU/D T RIBRFNT 24 h BRENIN E 45 R AT

ESCI R ARG R, S A A N EE
TR EZ -0 BRI S, 24h JRENHEE
BB AT) B 100 mmol, W4s & AET 7k
FE3oM A 3.5 mm Hg A1 1.5 mm Hg, HE AZHEEA
Wby, T ERH X AR AE>12 ¢/d, B
BETRESMERE<6 o/d ML AR
HEEth Mg e miEE i (6 o/d) MBI N 82.8%),
ERFEA AR ] BETEIZ R AR I AR A R P
BAEH,

T AR AR A T 1 i R A O S R e Th RS, 4k
TN B AN Sl T FEER R RS, ik
A AT B B3 K £ WS ER R, JhEim
FEUST VR AT AT g B o S LA B N B
I, B S U LA T T R (3 R 4
B, M AR A MR PETY R AR
FIME AN LR, AR — S B AW AR, i
ok, HsRpH A shbkm g tEY . Wik, S EATE
I s THE I L b ke AR A

SR RH G I A AR 28 1Y PR 3R A4 A 3 7 =X
(ERBEA | iB3h, k) | 4RI SCIRRRBE . RITI&
TR R 2555 o AT ART— Tl o 2 05 6 40 TG v - Al ik 2 ]
R0, HMELAE B — R 5 R bR RS i 4
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MHERKER, HL, ARUF50E RH BEE R — ik,
DB F IR BARRAS D AR &, WA 24~ AR X ik
PRARZS IS . BFSE 5 24 h JRGAHEM 2 5200 RH
B K BE A W 38 bR RS AR R
5% ME R ER . E4 HBPM A bR 250t 37 A1 56
BEEMIZH (KRR R m) LLRTE RIh
B (PRZEN IS ) AL T AR R CRAS, L
AR} e 2S00 50 A K58 T DA B iy A8 oF P 49 S5 8 2
B T RE R B RH B LR P 8, 48R K H 2
SR, ST AR 2R AR T2 K W2 R
W FE R 2567 1 RH R, S b8 A 2 i ax 2
ERFTE R IS I A AR RS . e & BN B R AT
RH I R4 6 A B i 2 #1473 s k4, %=
W ERE RH PR e rp i 3 5

ARWFFEA K I RH BH REHEM 5 HBPM 4 J
BT I FE SR AR AR S A O, E 432 F0 00 B R 25 0 3R 97 1Y
RH B, S A £ 2R 0 oK 2AS T A9 I ik b
(2%, BB, E4), i HBPM N4 K HERT L E A
A SV e R B AR 25 A T R ASORE oz 5tk 2 A T
JEWIRR, JUHORILAS I e B T RN ), S5k T M
AN MR, T2 E XGRS @A
AR G U B A T 3% )

ARCHAETE—E MR, B, AR EEE R
RH X —F¢ ik AHE, MBI D>, 2 B FR 404l - i
T KA B 5 rh il — 2090k . R, AR R
Xf BB TR U, R AR — D T R R AT
IHURER | SRARPUERE P AR A R, 1%
W BT IEAE AT, BJa, TR 25 A
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