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Abstract: Objective To evaluate the feasibility and safety of renal denervation (RDN) in patients with end-stage renal
disease (ESRD) and resistant hypertension (RHT). Methods A retrospective analysis was conducted on the baseline and
follow-up data of ESRD patients who underwent RDN at the First Affiliated Hospital of Fujian Medical University between
December 2017 and December 2024. Based on the etiology of ESRD, the patients were divided into three groups: diabetic
nephropathy group (DN group), chronic glomerulonephritis group (CG group), and hypertensive nephrosclerosis group (HE
group). RDN was performed using the NavStar pressure monitoring perfusion monopolar ablation catheter (Abbott, USA). A
3D model was constructed using the ENSITE system, and four-quadrant spiral point-by-point ablation was performed from
distal to proximal on the main renal arteries and their branches bilaterally. Each ablation site was treated for 40 seconds
ata temperature of 40 °C. The ablation power was set at 8W for renal artery branches and 12W for the main
branches. Results A total of 25 ESRD patients were enrolled, including 10 in the DN group, 8 in the CG group, and 7 in
the HE group. All patients underwent regular hemodialysis with controlled dry weight. The number of ablation points was
15.044-2.62 for the main branches and 4.68 &= 1.03 for the branch vessels. Fluoroscopy time was (23.64 + 6.89) minutes, and
contrast agent volume was (28.40+8.50) mL. No significant differences were observed among subgroups in terms of
impedance, contrast agent volume, or fluoroscopy time before and after ablation. HE group had the least number of ablation
points in both main and branch vessels. One case of vascular dissection requiring renal artery stent implantation occurred in
the CG group, and one case of pseudoaneurysm occurred in the HE group. The median follow-up duration was (7.90+1.55)
months. During follow-up, one patient was lost to follow-up in each the DN and CG groups, and one patient in each the CG
and HE groups died due to myocardial infarction. Major adverse cardiovascular events (MACE) occurred in one patient each
in the CG and HE groups, both requiring hospitalization for heart failure. Postoperative follow-up was completed in 21
patients. Among them, 15 (71.43%) exhibited a positive response to RDN, including 8 (88.89%) in the DN group, 4 (66.67%)
in the CG group, and 3 (50.00%) in the HE group. Compared with preoperative values, office systolic and diastolic blood
pressure, as well as 24-hour ambulatory systolic and diastolic blood pressure, showed significant reductions after RDN
(office systolic blood pressure: [141.95+10.21] vs [159.88+19.48] mmHg, ¢ = 5.44, P<<0.001; office diastolic blood
pressure: [79.23+8.69] vs [85.28 +13.85] mmHg, t=2.78, P=0.01; ambulatory systolic blood pressure: [144.23+£7.58] vs
[157.24+15.65] mmHg, t=3.75, P<<0.001; ambulatory diastolic blood pressure: [78.29+9.65] vs [83.48+15.18] mmHg,
t=2.44,P=0.02). Conclusion RDN can effectively reduce blood pressure in patients with ESRD and RHT. Among the
etiological subgroups, patients with DN may represent the most suitable candidates for RDN within the ESRD population.
Keywords: end-stage renal disease; resistant hypertension; renal denervation
Trial Registration: ChiCTR-ONC-17012483

2K 3] ' 7 (end-stage renal disease, ESRD) J& 2%
PR 2 RE vk fe ™ EE A B B, I B BeBROK L LR BT L TR
V- 25 LA R PR A I Dl e AR TR A, i 23 Y BN TR
PEREVED) L& B 51 — RN KR . £35 30%
LA ESRD 5 & I MEVR M i 1L (resistant hyperten-
sion, RHT) , H 38 5 3% 38 w5 1 £ 28 % 1 RHT 4%
B2 2 A 3 Al 3 A DL L iy R 25 4 (46 I R
), 4 JE G i A7) AS B4 i A I 75 il (140/90 mmHg
LT, 1 mmHg=0.133 kPa) . & Il 7 Ry 48 P B JIE 9
(chronic kidney diseases, CKD) F 5 & Fll 3= B 5 Ik 22
—, 7 CKD W & 4= Ak e v & 45 1 C#EAE T . CKD

R AR R A AL 20%, RHT J& CKD #l ESRD fR#H K
A G IR S R S S R A B R N R 2 —
IR, A 2 i i KD AR 2 Rl ok 5 i ke 74 ] L

ESRD I 5 Il Fe 2 AH LR &R Y, 52 00— 8k
WG . ESRD J & RHT MHLHI & 2%, BRI E%
SRR RE B R i B 5K E - 8 &R 4E (renin-
angiolensin-aldosterone system, RAAS) J#{{if . 3¢ J& 1 £
o B XAy KB B IR 2G WTEBR A G . HorP, RAAS
PR | AR 28 5 B LA o Bl T A M M 1,
TE CKD (1 4 J i, B B i 4 8% . B ol ) o 2D 25
B AHEBEOE RAAS Rl SC M2 R 58 . RAAS Fil



AR M A AR (R 30) 2026 4F 6 A4S 34 %5 6 ] Chin J Hypertens, June 2026, Vol. 34 No. 6 575

B 28 IR 28 2R G0 43 A 0 P ) B i A B R R L LR
1y i S5 e CKD Y S B, B B A 2
T EE B U 1) £ 2 AR RS M S RE LA B0 BE I A B
I CKD #4500, ik, A2 o 28 i %
T T 3 s AR RE AR B T ok ke HE A R IR
AR P, AT LS Ao 52 el ST L 457 7 4 175 20 1) G b 28
G, M kA8 FrR i R e . A Bl BN ER g
AR R, AT LUK DU 21 A5 UL PR) A SR 28 1 M 3 U 34
SRS T R AT I AT Y ESRD SR, B Bk
55 ) 2H SR 2 R % R 4, ax #R 1 B 7 ESRD &
P A A R MRS CKD 1~ 4 By s
i J&, CKD AR i i 5% SR, A7 R BH I e B IR R
R AZ A AR ) 58 Bepp 22 i M T LIl S MR R
iE PR, 0 25 4 A0 DR 9 s, DT A ke B e R B R
P JE O AR T R, ASHFSE R # ] RDN &
FHTH Fl 487, T2 R F T 268 BERE 35 2 w1 42 ik =X gk
N JTIH RS o % T T 0 I AR Y
SRR o EERI T T DU S B, Al
ROAR RIS R, i SR RO LRSS T
LHRE . IR, XF ESRD &, & & 3 5 sh k&
Y. FHh B Ak, 1% A B A T A 8 G R R
fE T R G M A X 32T oy SO TR METE Al . Ak, %
AT A 4 42 ik s SRR D) RE A B TR I s 1 ' B ik
WL e HA RS . R, A0F5R B 7EPEAL X
—FEE TR I BAEIZ R IR 3k M

2B # 25 K (renal denervation, RDN) 1 4 &5 Ifil J&
SUB YRR ATRYT R, S 18 o S AR Rl RE 2, 4%
15 A8 A 2 21 Y, 0 A8 B 2 ok B A, 08055 B
TR rFOR i 28 22 R B Il Fe R AR AR, 3 BRI I R 1 3%
. RDN J& H il R E4E e 22 59 AE 25 9 3R 97 & 1 &
FB. HATXRT RDN R8Il ROFFE, #44E ESRD 15
HHERR IR, JLAS/VEEAS RDN B I F ESRD A I IR
I8 8 AR 18 /R, RDN Al 4 2% 4% ESRD 583 14
1", ESRD 5 M 42 2%, ficoh UL S8 ESRD 1 =
F DR 2 12 M 1 /N BK B 48 (chronic glomerulonephritis,
CG) . & Il J& & ## b 5iF (hypertensive nephrosclerosis,
HE) . ## & % 5 %% (diabetic nephropathy, DN) . AS[F] %
[K 473 ESRD ML AR 9, 28 I8 28 24 gy Pl mT
AEAN [A] . RDN X BE— F#f g [A 9 ESRD B 9 A7 2k
PR, BEAE AR T AR AT A o o Rk, AR
5% B 7E P4 RDN Ji JI T ESRD 4 J RHT (& (104 54
P54 A, ISR R ESRD B4 X RDN Y 1
EIEN .

1 MEREFE

1.1 &% AHIEHIA 2017 4F 12 H E 2024 4FE 12 H

S0 1) 7 A g BE R R B 5 — BR B 12 O ESRD 45
RHT Jf4% 52 5 T ENSITE & 4t = 4 @ # RDN {47 1)
25 R o AEIRZ I KR S BE DT 18], ) 8 i — i
BRI KR 5 BE D7 B (R4 3h S L . B TR 259
AR 0 IV R P 0 Bl R 84 ) AT VP A

X — AR I PR 5 W e B Y Il
PRBFFE, W0 H 248K A2 B Sl bk 25 AR 7 MR P & il
e 38 B E R ) 5 AR K R, TS ChiCTR-ONC-
17012483, ASBIFFE C ARAT A B2 B} 27 i T 2 — = B
R B2 B L, 1T 22 B2t 52 2017-001-02,
1.2 WMNSHERIRE WA L2EibRE: (1 RHT i2W7
Frife: A 3 Mag 3 ML BBt s 258 >4 5,
Hop—Fh s MR 25 9 MR . 3 2= MLk = 140/
90 mmHg, 8¢ 24 h AU A K = 135 mmHg; (2) ESRD
ISWIARIE: SR HI 43R B R Bl IS ZH 2N 2024 AR THY
CKD & SCh o pnife, RIS B9 /N kB % (estima-
ted glomerular filtration rate, eGFR ) <15 mL/(min-1.73 m?);
(3)BHTIRFE R 6~60 > H , B R EEH 3 ¥k (4) &
1 RDN Hij 3 N H W7 TR (5) B 3kt 5l
A 2 1ML & 1% (computed tomography angiography, CTA)
o 1 3 PR M4 R 14 (magnetic resonance angiography,
MRA) ¥ B s ik K = 3 em, HAE = 3mm. (6)H
UEAT O bR 238 <BF [8]) /53 A 2 FU(KYV) = 1.0,

HEBRARME: (1) B0, B sl Dk ope s i 50%, ' i
g, WA EAMRE R B A TR (2) 2 s Ab
T LI (3) BRAE: DA™ B gl ok oks A A A 10 i ol A8 9
J% (atherosclerotic cardiovascular and cerebrovascular
disease, ASCVD) %k 2 H #AE J1; (4)3 D H WA B0
WUREFE | fili i A8 = 40 . T A6 i, AR AL 5 (5) T84
FEAn/NT 1 AR RIS R PR R 5 (6) 48 468 %5 58 1 1% 7]
2.
1.3 BB TR U8R B LR U5 i (R
(RDN ARJ& 3~ 124 H) i ls RSB, 2 A4 (1) —
PRI O AR . MRS TAREE | MGE AT AR L R I
it HZGRE D I2E M O, (2) BUIEREEE, Hb
=R IR B R AR IR [ A AUULIST (Bl 1L (7%, ADVIA
2400 4 H 3 A 43 BT 40 . eGFR [AR 95 12 4 B I It
17 9% 2~ WF 5% 75 72 (Epidemiology Collaboration equation,
EPD) A5, ADVIA 2400 4 [ s A= b 43 A4 1, 1404
P (LA o Bk i 21 2K 9 %, ADVIA2120 4 [ 3 1fi 41 i
ST . AR R T 47, ADVIA 2400 4x H 3l
A HT0) | IR (JRER R, ADVIA 2400 4 [ 844k
AT A | EAL 2T 8 G RO 5335 5 BIO-RAD
VARIANT ITHEE LT H A0 o (3) R L8 K 22
LN, b B R R A E RFEIREE | 2%
S5 (4)24 h AN E . (5) 8 il 25 Fh 20



* 576 ¢ PR IR A A (P 3E30)

2026 4F 6 A 55 34 4% 6] Chin J Hypertens, June 2026, Vol. 34 No. 6

FENE SR, & X AR 2R A *
25 R R 25 R 8B R 2 W A Rk
VR SCR 1, 2 e SOk 2, DI, L2y
Y1) — SRR EF HEE SON 1, 25 R 0.5, XURE 5
Sk 2, A 2 i (5 R S 2 R B S 2 0 R R
(6) FEZE A [0 Il % 5 4 (major adverse cardiovascular
event, MACE), 045 2 PE.O URESE | ™ EO R L O
FIaEuly | L ORAET S A eHAET .

Bl 17 110 (1) AS BIF 5% T A A8 3 B 7 1) ) AR R
J5 6~12 HZ L i TARES 12401 524 S H
UGHATREYT . (2) DT R 2R 05 K454, Lhw
LR S W B2 % i BN S T 7 A e 175
Vi« 25 e T o LR 0 s ) Ay ] A R
JEREAEENT H B4 (8 — . = HaE b B S E
JA =L RaENT R E SR D o
1.4 RDN AR (DTEWH®E. #E, 1 1% 1
F 22 DR Ry 0 R, A 00 J3e 2 ik Ak 5 A 8FF i AR,
5T 50 TU/Kg IIF 2 . (2) i@ 3 6F JR3.5 & 5 T8
HEATSUI B B k3 52 o (3) % 35 [ AfE 35 2 w1 ik =X

I F 7 9 Rl A8 AOBUI ' Bl ik . il i ENSITE &
%@izﬁﬁﬂwﬁﬂ@%mﬂmiLﬁﬁmﬁiii
SO R BTN 40 s, TR 40 Co B Ehlkar
TR 8 W, EIHAIE 12 W, (4)IHRlE 2 A&
B sl ka5 . A b RO I R ST FL A T 38 R 8
7 F il O BN R T T il 4 5 RDN & H I 8 75
FL B 5 A R AT e 5 2 Ak . WIS s 3 [ B
O wl B A XM B P g T il S A R IR R R
2R T, R 45 80T RDN L HH fil 348 .
Xl RDN & FH I il 5 8 e ARG 0 ) o b, SOAR A5
i 5% L A 2 ) 4l X O SR TR 7 9 S O
A i S AR BEAT . T Al LB L 1 R R R LA
G NI 0 G i L D o N AP e G S e
B S bk e 2 R I I T B AR A AR E s ikk
JZ . BB kAR 2l ko sk sh ko . REAE I AR £ I
JE T 10 mmHg fit W 12 B A0 0 A5 00 XUBR: 17, e AR
TR A5 BE VT 1] (6~ 12 A4~ H) IfiL R B 10 mmHg
DA b BAH R 1 e AT 25 oy A 28 s 2 2= 0 1 B, i SO

% RDN A W% . RDN #:/E WA 1,

TE: A W ARFTZE B B 525 B D4 fih 36 N T 77 31 il 5 5 00 20 Pl ok AT = A B0 M0 3% wd SARH s € DA AR I 72 W Bl Bk A& 525 D i AT

A B B kG5 s B R O

s 1330 Rl S 6 6 A Bl R AT = A TR R S AU s F O RS A SR 5 o

A, Preoperative angiography of the left renal artery. B, Three-dimensional modeling and point-by-point radiofrequency ablation of the left renal artery

using a contact optical-sensing pressure ablation catheter. C, Postoperative angiography of the left renal artery. D, Preoperative angiography of the right renal

artery. E, Three-dimensional modeling and point-by-point radiofrequency ablation of the right renal artery using a contact optical-sensing pressure ablation

catheter. F, Postoperative angiography of the right renal artery.
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Figure 1 Renal denervation
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Table 1 Baseline clinical data of the 25 patients

BEAE Characteristics $dE Values $HHE Characteristics $dE Values
B n 25 “H ¥ =M (mmol/L) Triglyceride 1.3440.58
B [n (%)] Male 17 (68.00) LDL-C (mmol/L) 2.0340.66
(%) Age (years) 59.00 (51.00, 67.00) HDL-C (mmol/L) 1.00+£0.45
Tk (kg) Dry weight 66.194+12.05 HbAlc (%) 6.68+2.42
155 iR (4F ) Course of hypertension (years) 24.00 (10.00, 30.00) 25 W 1% (mmol/L) FBG 6.40+1.48
MLRGENTREE (4F) Course of hemodialysis (years) 4.00 (3.00, 4.00) JRIR(umol/L) Uric acid 440.10+£113.30
ASCVD [ (%)] 17 (68.0) JJLEF (umol/L) Creatinine 513.90+202.67
£ 4 5 (mmHg) OSBP 159.884-19.48 eGFR [mL/(min-1.73 m*)] 11.63£5.11
2% &7 5% (mmHg) ODBP 85.28+13.85 174 (mmol/L) Serum potassium 431+0.87
24 hiit 4% (mmHg) 24hSBP 157.24+15.65 135 4M (mmol/L) Serum sodium 141.73+4.58
24 h#F3K ) (mmHg) 24hDBP 83.48+15.18 LAD (cm) 4.57+0.47
L>Z(YX/min) HR (beats/min) 70.88+10.33 LVEDD (cm) 5.424+0.50
.21 2 FH (mmol/L) Hemoglobin 95.32+13.87 IVST (cm) 1.46+0.35
I/ (/L) Platelet 200.56+72.13 LVEF (%) 61.33+6.41
A JIHZL % (umol/L) Total bilirubin 6.2313.04 [ 252 A6 R 15.51+1.77
145 1 (g/L) Albumin 36.03+5.56 Combined indicators of antihypertensive drugs
SHEEE (mmol/L) TC 3.61+0.77

IR T R DB AR v 22 (X £s) FOR, AR IES S0 A i B L P AL B (P,

P ) F7R o ASCVDy 3y Jok it e A8 A A oo J 10 5 95

9953 LDL-C g % 25 B g 25 11 IEL %] % ; HDL-C gy /85 %5 B g 45 11 JIEL %] 22 ; HbA Ly B AL I 21 55 115 e GFRJ9 AN 35 4 15 /N Bk 0k 3 3R LAD R 220 5 AR
LVEDDA 2 /0> %8 &F ik A 4% 5 IVST N % 6] b JE i 5 LVEF g 22 % i 1l 70 %%

Values are (X ) for normally distributed data, and which are median (P, P;s) for non-normally distributed data. Abbreviations: ASCVD, atherosclerotic
cardiovascular and cerebrovascular disease; OSBP, office systolic blood pressure; ODBP, office diastolic blood pressure; 24hSBP, 24-hour systolic blood
pressure; 24hDBP, 24-hour diastolic blood pressure; HR, heart rate; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density
lipoprotein cholesterol; HbAlc, glycated hemoglobin Alc; FBG, fasting blood glucose; eGFR, estimated glomerular filtration rate; LAD, left atrial diameter;

LVEDD, left ventricular end-diastolic diameter; IVST, interventricular septal thickness; LVEF, left ventricular ejection fraction.

22 RONSH . HELZE . EEMRFTAETCHER
25 {51 5 1 Tl BE 40 (204.609.61) Q, I il J5 B 3T
(191.524+6.63)Q, 2 fll S %1 (15.04+2.62) 4>, 70 3%
TH RS % (4.68+1.03) 4, WY M & (28.4+8.5)mL, i
P A} ] (23.6446.89) min, 72 B I+ 4% (8.57+1.42) cm,
2B HEAEA2(3.944+0.67 ) em, A7 B HF KA (8.59+1.24)cm,
A5 A5 (3.8740.50) cm,

JEERE: 25 B B 1 Bl e e 2 A T8 3h
PkSZ B (CG B #F), 1l tsh bk (HE B &) . A
4 5] MACE % £ (CG 3 2 fl, Horp 1) & Az 0 LA

FE, 1A Ty 32 g A e s HE 835 2 4], Hodp 1 i 4R
CWUEEFE, 151G 1 v AR ) o

R U7 AR 2 4912k 5, 2 BIFET (BEF 0 LA AL ),
21 BB E A BSS HT . 21 B8 V- B U5 I A]
H3(7.90+1.55)4H .
23 214l%EE RDNBTEMEMNTH 21 filEH
H, A 15 1) (71.43%) 8 X RDN A W& . 5 AR [T AH
te, RJG(7.90+£1.55)4H, 21 ] & 12 = U 4 15 F 47
ik H . 24 h B A IR R RET TR R N R A St E B X
(¥ P<0.05). WK 2,
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180 - 155.90+17.41

141.95+10.202
160 -
140 -
120 -
85.90+14.87
100 -

80

mE (mmHg)
Blood pressure

60

40 -

79.24+8.69*

] K&’ Before RDN

154.43+14.99 W R J5 After RDN

144.24+7.58°

83.95+15.80
78.26+9.65%

BEWHEE
Office systolic
blood pressure

BERKE
Office diastolic
blood pressure

EHSWHRE
Ambulatory systolic
blood pressure

ESEFHRE
Ambulatory diastolic
blood pressure

: RDN L BEMAEAR, SR L, °P < 0.05,
Abbreviation: RDN, Renal denervation. vs before RDN *P << 0.05.

& 2

RDN REjFIARJGE (7.90+1.55) M H2EMas M (n=21)

Figure 2 Office and ambulatory blood pressure at baseline and (7.90+1.55) months after RDN

24 RDNBITEIEHEMIERATH HSRuaiMit,
AN FET Y 21 ) & R S5 TVST. B IE 259 8 & 18 b

JKTFREL(1.4040.30) 1 (1.47£0.38) cm; 14.00(13.50,
15.00) k¥ 15.00(14.06, 16.69); ¥ P<<0.05], .3 2.

& 2 RDNRJTHIG &SRR (n=21)
Table 2 Changes in various indicators of patients before and after RDN treatment

Fisf ) LR (YK /min) HbAlc WM (mmol/L) WL (umol/L) eGFR

Time HR (beats/min) (%) FBG Creatinine [mL/(min-1.73 m?)]
JAJT A Baseline 71.24+9.82 6.79+2.62 6.611+1.58 478.87+190.31 12.05+5.15
JRIT )G After treatment 68.76+5.71 6.29+1.29 6.11+0.93 500.10+197.49 12.13£4.75
1ZfA 2.007 1.380 2.226 —-1.766 —0.268
PfH 0.058 0.183 0.038 0.093 0.791

st ] LAD LVEDD IVST LVEF VeI 2 G Fabr

Time (cm) (cm) (cm) (%) Combined indicators of antihypertensive drugs
JAYT I Baseline 4.53+0.49 5.3440.51 1.474+0.38 60.44+6.38 15.00 (14.06, 16.69)
JAIT IS After treatment 4.581+0.42 5.3140.39 1.404+0.30 59.80+4.99 14.00 (13.50, 15.00)
HZfH -0.985 0.616 2.288 1.043 3.221
PH 0.337 0.545 0.034 0.310 0.004

A T R DL E R 22 (X ks) FoR, AR IER A 1 5 BOR DL P 2 40Py, Pry) 7R . RDNH B 22K s HbA Lo B £ I 21
& H; eGFRA A5 19 B /N ERUE T 25 LADg 7200 B A 425 LVEDDSN 7.0 % &F 5K A B4R s TVST Ny % [R] )5 BE s LVEFN 7 % 41 1 43 %5

Values are (X £ ) for normally distributed data, and which are median (P,s, P;;) for non-normally distributed data. Abbreviations: RDN, renal denervation;
HR, heart rate; HbAlc, glycated hemoglobin; FBG, fasting blood glucose; eGFR, estimated glomerular filtration rate; LAD, left atrial diameter; LVEDD, left
ventricular end-diastolic diameter; IVST, interventricular septal thickness; LVEF, left ventricular ejection fraction.

25 A

2.5.1 K[F ESRD i M 4l /B SL 4k we kb 25 (il o
H, DN 4, CG %1 F1l HE 21 H & (045 1% | I 7 18 M
P R LR RR L 2 WO R MET K R | 24 h ShAS IR
JEREF R BERAYE Gt R Lg% E L.
W33,

2,52 RDN S, IR AIEMEE RV FET-IHN 34

B) Fb A, HE 21 B Ik KA F s A2 dee i (3 P < 0.05) . 45
HIH AL AT e BT . R R S 22 5 RS T
RN WEA4

CG 4 B 1 91 45 e JZAH A T & 3 Ik 48, HE
01 K e PR S kR . CG 41 HE 4145 1 81 2 14
MACE.

BEDTIE], DN 4 H1 CG %A 1 151%1)i, CG 21 F1 HE
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HAA 1 HIFET . A DNAFH 9 FlEH, CGAEH 6
W ¥, HE A 6 i/ E 90 A1 . DN 2072 [t 35

it a] (7.78£1.20) ™~ H , CG 41 34 B 5 i} 18] (7.17+
1.33)/ H, DN 432 15 6] (8.83+£1.94) 1 H

R3I UBERELEKRTOR
Table 3 Baseline clinical data of the three groups
2 (eSS T (%)] (4 THAE (kg)  FIMUERRGEE)  BRENTRER(E) ASCVD L E WA (mmHg)
Group n Male Age (years) Dry weight Course of Course of [n (%)] OSBP
hypertension hemodialysis
(years) (years)
DN 10 7 (70.00) 63.90t14.41 69.00+12.49 10.0 (9.5, 22.5) 3.00 (3.00, 4.00) 7 (70.00) 163.50+27.83
CG 8 6 (75.00) 53.00+£9.58 62.94+11.22 22.5(12.5,30.0) 4.00 (3.00, 4.75) 5(62.50) 163.75+10.28
HE 7 4(57.14) 55.29+11.43 65.86+13.11 20.0(10.0, 30.0) 3.00 (2.00, 5.00) 5(57.14) 150.29+9.20
F/Z/){Z{E 0.578 2.002 0.549 2.046 1.247 8.583 1.199
P{H 0.749 0.159 0.585 0.149 0.310 0.014 0.321
| LEEKE 24hSBP 24hDBP IPES MELHE i/ EYliEAN 3 H&H
Group (mmHg) (mmHg) (mmHg) (¥X/min) (mmol/L) (g/L) (umol/L) (g/L)
ODBP HR (beats/min)  Hemoglobin Platelet Total bilirubin Albumin
DN 83.90+16.80 155.40t17.15 79.90£17.09 70.60£10.98 91.70+8.38 204.90+72.54 6.28+2.12 34.97+6.16
CG 90.63+13.33 164.13+13.96 90.25+16.86  72.131+6.42 96.25+18.55 186.13+54.75 6.43+4.20 36.70+4.58
HE 81.14+8.71  152.00+14.50 80.86+7.84 69.86+13.95 99.42+13.87 210.86+94.82 5.94+3.07 36.77+6.24
F/Z/ Ml 0.954 1.263 1.198 0.089 0.646 0.234 0.605 0.284
P 0.401 0.303 0.321 0.915 0.534 0.794 0.739 0.755
il AR JERTIEN LDL-C HDL-C HbAlc ZS I I IR JULET
Group (mmol/L) (mmol/L) (mmol/L) (mmol/L) (%) (mmol/L) (umol/L) (umol/L)
Total cholesterol ~ Triglyceride FBG Uric acid Creatinine
DN 3.63+0.93 1.34%0.63 2.05+0.77 0.99+0.49 8.661+2.69 7.711£1.46 466.871+126.32 499.56+207.53
CG 3.6910.69 1.62+0.37 1.991+0.48 1.01+0.45 5.3410.53 5.61+£0.57 393.10+102.75  503.504232.62
HE 3.4710.68 1.04£0.60 2.07£0.76 1.02+0.47 5.03+0.34 5.481+0.66 455.58+103.31 546.27+186.69
F/Z/ {8 0.148 2.044 0.028 0.008 17.761 11.182 1.036 0.116
PiA 0.863 0.153 0.973 0.992 <<0.001 0.004 0.372 0.891
Ebill eGFR LIRTER 1L 74A LAD LVEDD VST LVEF (SR RER TN
Group [mL/(min-1.73 m*] (mmol/L) (mmol/L) (cm) (cm) (cm) (%) Combined indicators
Serum Serum sodium of antihypertensive
potassium drugs
DN 11.34£5.08 448+0.73 141.14£3.87 4394045 5.154+0.56 1.374+0.25 60.93+5.24 15.45+1.63
CG 12.28+6.08 3.91£0.63 142.191+4.63 4.65+0.52 5.6410.46 1.51£0.39 59.93+7.67 15.38+2.12
HE 11.29+4.66 452+1.19 142.06+5.97 4.731£0.42 5.55+0.29 1.55+0.42 63.48+6.79 15.75+1.79
F/Z/){z{ﬂ 0.089 1.293 0.130 1.394 2.771 1.827 0.584 0.086
P{H 0.915 0.294 0.879 0.283 0.084 0.199 0.566 0.918

T IS T R A B AR E 22 (X L) Fom, AR IEZS o0 A T8 0 R DL A B (Pus, Poy) 3 o ASCVDSA 3 Ik o8 R A Ak o0 fil iy 5
J93; 24hSBPK 24 hF- ¥ U 45 & ; 24hDBP2K 24 V-1 &7 5K J% ; LDL-CA 1% %% & i 25 11 0 [ % ; HDL-C 2y 25 %5 J3 A 2 11 I[85 HbA 1e kM Ak it 21 28
M5 eGFRM Al 10 B /NER U 21 5% s LADA 220 57 IN 485 LVEDD R 260 % &7 i oK W1 B 4285 IVST N = (8] B JE ) s LVEFN 6 % 5 I 345

Values are (x £5) for normally distributed data, and which are median (P,s, P;;) for non-normally distributed data. Abbreviations: ASCVD, atherosclerotic

cardiovascular and cerebrovascular disease; OSBP, office systolic blood pressure; ODBP, office diastolic blood pressure; 24hSBP, 24-hour systolic blood
pressure; 24hDBP, 24-hour diastolic blood pressure; HR, heart rate; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol;
HbAlc, glycated hemoglobin Alc; FBG, fasting blood glucose; eGFR, estimated glomerular filtration rate; LAD, left atrial diameter; LVEDD, left ventricular

end-diastolic diameter; [VST, interventricular septal thickness; LVEF, left ventricular ejection fraction.

2.5.3 RDN A7 AT G 25 W2 I | o0 28R [ e 24 1 AR
1k DN 41 8 14 (88.89%), CG 4 4 1 (66.67%) , HE #1
3 111 (50%) %t RDN H [ 2 (7 = 0.699, P=0.457) .

CG HIZFEWHAi I 2 EEF IR ShBIdi 0%

TR [(145.1743.92) £ (160.33£9.24) mmHg; (79.83+
12.29) It (92.33+15.32) mmHg; (146.50+2.67) It
(160.50+12.71) mmHg; (68.67+5.09) . (72.83+
5.98) YK /min; ¥J P < 0.05]., HE 2 E W45 )% . L%
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& 5k B T B [(136.0043.16) kb (147.334+5.32) mmHg;
(76.67+3.67) £ (82.67+8.45) mmHg; ¥4 P<0.05]. UL
#5.

2.5.4 RDNIRJTETEUEFATE /NERJES R0 2tE 5
ARHEGAHEE, DN 2. CG 4 fil HE 4L ARG . A5 WLEFXT H TG

(407.33+142.62) . (414.44+160.40) pmol/L; (525.08 +
195.07) tt (560.00+187.94) umol/L], DN 4 . CG 4 fil
HE ZHAHT . AJ5 B /NKIE S X 22 R G2 2
X [(11.624+5.31) . (11.434+4.40) mL/(min-1.73 m?);

(14.29+5.58) [t (14.18 +5.34) mL/min; (10.46+4.50) [t

Yiih s X [(495.744219.74) H.(517.33+225.42)pmol/L;  (11.1344.83)mL/(min-1.73 m?)].
R4 414 RDN RPSH(3+s)
Table 4 Intraoperative parameters for renal denervation (RDN) in the three groups
4 s THANRTRHHLQ) TH A5 FTQ) F I RLE A A3 S R A () 1557 (mL)
Group n Pre-ablation impedance Post-ablation impedance ~ Number of ablation points Number of ablation points Contrast agent
in the main branch in the branches
DN 10 206.20+12.33 190.20+7.19 15.704+2.49 4.801+0.79 26.001+9.66
CG 8 205.131+4.26 193.25+5.23 15.884+2.03 5.13+1.13 31.25+8.35
HE 7 201.71£10.29 191.43+7.70 13.14+2.73 4.00£1.00 28.57+£6.90
FlH 0.447 0.450 2.976 4.560 2.613
PlH 0.647 0.643 0.072 0.024 0.271
axi:l BEWRAFE] (min) ZE B ER AR (em) e BN AE (em) FHEERAR(ecm) R (em)
Group Fluoroscopy time Left renal long diameter Left renal short diameter ~ Right renal long diameter ~ Right renal short diameter
DN 21.95+6.56 9.26+1.33 4.32+0.62 9.15+0.99 4.05+0.36
CG 22.941+6.77 8.66+1.47 3.8310.73 8.69+1.25 3.96+£0.49
HE 26.86+7.36 7.47+0.82 3.514+0.36 7.67+1.14 3.5040.54
FlE 2.524 4.159 3.885 5.414 3.255
PfH 0.283 0.029 0.036 0.019 0.159
FE: RDNCAY 2= 15 i 22 A ; DNCAE s 05 CG o i P B /DN BR W 485 DA e L e W A
Abbreviations: DN, diabetic nephropathy; CG, chronic glomerulonephritis; HE, hypertensive nephrosclerosis.
F5 SHBERITHUG UE . ORABEEZ N E(x2s)
Table 5 Changes in blood pressure, heart rate, and use of antihypertensive drugs before and after
treatment in the three groups
BE WA (mmHg) BEAFKE(mmHg) 24 b P-4 (mmHg)

ZH 5 1% Office systolic blood pressure Office diastolic blood pressure 24-hour systolic blood pressure
Group n RYTHT TR RITHT HITIR IRITHI favid

Baseline After treatment Baseline After treatment Baseline After treatment
DN 9 158.67+24.66 143.78 +14.37* 83.78+17.81 80.56 +8.88 154.56+17.97 144.78 +£9.97
CG 6 160.33+9.24 145.17+3.92* 92.33+15.32 79.83+12.29° 160.504+12.71 146.50+2.67"
HE 6 147.33+5.32 136.00+3.16" 82.6718.45 76.67+3.67" 148.17+£11.36 141.17+6.74
FfE 1.119 7.697 0.954 0.160 1.263 0.765
PiH 0.321 0.021 0.401 0.923 0.030 0.480

24 WP 73K (mmHg) LK /min) FEEZ I SRR

2H 5] 24-hour diastolic blood pressure Heart rate (beats/min) Combined indicators of antihypertensive drugs
Group YT TR IRITHT TR PRI} TR

Baseline After treatment Baseline After treatment Baseline After treatment
DN 80.67+17.94 76.78+11.05 72.671+9.35 70.111+3.89 15.50+1.72 14.33£1.41
CG 90.17+19.21 80.83+11.48 72.83+5.98 68.67+5.09" 15.00+2.17 14.0040.89
HE 82.67+6.80 78.00+5.80 67.501+13.66 66.831+8.52 15.60+1.71 14.67+0.52
FlH 1.198 0.552 0.089 0.569 0.086 1.320
P{E 0.322 0.759 0.925 0.576 0.938 0.298

FE: DNOAE PR P 035 CGoA M 1 /N IR F 48 s HE D 89 ML W BB AL AE o 5 9R Y7 R EL AL, "P<<0.05,
Abbreviations: DN, diabetic nephropathy; CG, chronic glomerulonephritis; HE, hypertensive nephrosclerosis. “P<<0.05 vs baseline.
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HE 4 2021 4F B AT % o 35 4 Bk B JE 41 44
(Kidney Disease: Improving Global Outcomes, KDIGO) 4§
7 U8 CKD HECH B0 45 T 5 1 H AR © W B o <
120 mmHg. — 40 A 100 J7 5 B A &5 1fil & 52 3 1 25
BTN, BEXT CKD A 9 R I R, B W 4 e 4
PR E MAZ G 140 mmHg F# £ 120 mmHg LI T, 7] i
O I 38 S 2 A DAURE B AIG 23% ., 4 PR BE T XU F A1
18% M, 33X — B3 L UE 52 CKD B # 5t Ak 1fi 5 % R AY
WEEPE, CKD JUH & ESRD 3% 1, ASCVD J& B %
FETIRIA, H L, B EIAYT 5 AR A B A AR 7R
U E . 7F ESRD HB 3 Ifi FE A5 B rp R0 I Y038 7 4
R T F R B A AT B G PR AR s TR A A AR
1 kg, B F WA ] &SRR 4~6 mmHg, XfF ESRD
A 9F RHT WIRYT, A 7 R 197 BAEAE B 22 52 X
B33 B G2 W AN T S 135~ 138 mmol/L) %58 B 3% Hr
Al 22 AR 45 1 8~ 10 mmHg2'; B [3] i) 52 1% 45 7t #)
5 ACEL Bt A FH BT, I 35 47 % (< 140/90 mmHg) 1]
T E 62%, W& T T H2GIRIT I 41%2Y . A ARIT
J7 1, B 2 Bk S48 E T B Bk k78 > 70% 19 ESRD
B, RJF R A BORIE 78%; B sl hkie: ZE 5 B 1)
BRO =2 T A IR E H IR (>3.5 g/24 h) 50 E I
) RE 3R s 1], AT O IS AR S R OT R R 22~
25 mmHgm'Mo
31 RDN A+ ESRD & RHT 2E W {THEH
% 47ij RDN 7E CKD 835 H 093 FH AR A8 fA 78 1
54018 : 2024 4F R U JIE 9 2 25 (European Society of
Cardiology, ESC) Ifil s F}55 5 i1 Il 46 R S 2025 4248 ¢
F B BN AR YT = i KA AR T =
DI REAZ P [eGFR<<40 mL/(min-1.73 m?) ] 4%
RDN, #2004 A2 1 28 £8 35 R 5 15 2 e 2 A XU 14 n
2.1 A5 1220 i vl T LR B YA 4 P (2024 AEIEITRR) )
X RDN i I 3iE 35 85 D) e R i, JLE s S ok I8+
N 3 AP OIESE, 7 eGFR 20~40 mL/(min-1.73 m?)
BEARIE 6 ™ H B UG BE TR 2019 4 E A
T ]l DX O s SR TR i — 250 S T o i
HA S B 140 51 8 RDN G B ARE 2 . A b BT
J&& £ %F RDN ¥ 45 CKD & Jf RHT R Y7 BRI 5, K I8
eGFR /K VA7 4041, 7ERAVI BTN, & 3 RDN &A% T 4%
#1 CKD 43 RHT #& 1 IfE K 25 Fpe 2 ARHFSE
#E—2PAIE 52, RDN A ] TR 77 ESRD & Jf RHT 34 .
JEVEZ B T2 B B OR B NE Y 2 = A
S EH S AL D, {2 RDN Y R 2 R AT T 70%. A
WS BT M (R 06 V9 5 1 - — 2 SR AR B AT: B AL X
HOGR B HERR 1 ESRD A& 9 RHT A, $24E T SCHil PR

BHE; IR ey s EAAE M A U H A U Y
JE 7 B0 T 4
3.2 RDN{ERAMEIREZZESSH T RDN WEH
MR ZE, A SR, AE20 % oshd i, mig s R
AP AR S R 0 IE R | 32 2k @ Bl ks
I7 I Bl KA Ak A/ (1Y) B8 3 E [ R 5 TE XS RDN A
T 10 S5 8 50320 3k 15 I A6 A2 ki 22 3% R v Y RHT
AT RDN, H N 2 35853l RHT &3 iy o {H 38t bk
(2, H RTIG R L ke 2 AT Rya B F R | R 2 1719,
FH T HEAf DEAlL A2 Jop 28 M ay PRy R A o Bt 2
THUIR, A58 G IR L 990 F a5 A T, 8 F- X RDN
A R AF N 8 T R & . CKD Jt HJ& ESRD &
AT 28 30 FE DA T R O TR T SR A TR 4
Wik . AIBEHEIG PRI FE R IE B, RDN 7] LLFEAIK 47% 1)
B I Jeg 8 22 R 4 B, 3 B & RDN i H T CKD i
& ESRD % B LA . AW IT 45 78 40k,
XA Jf RHT /) ESRD #1617 RDN, ARJ5 i 2 F %
P SR 28 Z2 GE A0 Aok A%t A% A NI 3 I 45
Mo A& H 2T AE R RN . ' 5 B 22 i A% 1 2 4 = 32
G3 A TE B KA S A L B NVE, Y A AT
I AR R R R AR T i s . AR
FH 2 AR T B /N A8 X ZKORIT A B 1Y) T W AT, 30 I 5
(N R VR = o (1= I Al = ol 1 - O = A NS 2 81
o [HZEN: B & T BSOS RAAS, {2 R
UM, BRI R BN B R AN £ . [ 32
R 2 e Ay o AR HE A WS B R R R, — A 3[R
YER S| & MR TE R o 18 ALF 40 R e . B sl ik ab
5 11 A% 52 R 8 2 2 W] JRR RN B O )R B A A 4 AR 4k
Clns i . FEJTRIED) , B {5 S AL ik pp 22 R 58 (R
Frfigi . SERE ), HF— 20 5 58 B 8 RS P, B i
JEVE T 1 PR
33 ESRDAEJRETLAR RDN ZEEZRSHT K
WF 5% v HE 21 &2 30 8 A8 1 g 1 R 5 4 0 e R, B X
RDN P i 25 38 F A 2, A% 00 J5 R T 05 285 oy 9 A5
OB k45 46 55 13 i AS AT i 45 . HE 241 K i A%
B/, PR KM I R R BUR AL R R B RS, B
B B ik i 5 s — G . 9 SRR R, B RE R AN 1L
PEIERMRAS o i T RDN 3= 203 88 7 il B 3l ik & 2
Ky S AR I 2 R FEAE F, TC A 52 e il A 2R A
TGP, EAT I L e 28 B U ke i X 2 A\ A8 I bl &8 1Y) 4
LIV o B WERR S B I 23 O B AR A S IR &, Sl it
B -HPR 7 B R T ik Sg B AR P, A 2 T E
AR RS B 1 433 n, K34 RDN (1 % A%
I . @RDN JH il 77 19 Jm BR 1 . HE 415 8l ik 5 S #
B L2 5 BROAT T Rl G SRR /D T 22 TR 9 IR
S F2 3R 43 ST Rl R B PR AR I 2 T Al 32 S
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TR B4 S R R — 2 R T HE 404 RDN #Y
N 2B

2 HUHE RS £ 10 58 B P 28 S 5 O R R A
R S YIAI G, A RDN T HUR (L T BS K IE . WA
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