Catheter-based renal sympathetic denervation induces reversible
acute kidney injury and myocardial damage through the
activation of caspase-1 and NLRP3 inflammasome
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INTRODUCTION & OBJECTIVES
Catheter-based renal sympathetic denervation (RDN) is available and implemented as a strategy for the treatment of resistant hypertension and is
currently under clinical investigation. In the aspect of chronic safety, renal function, as assessed by serum creatinine, eGFR (MDRD), and cystatin
C was reported to be unchanged from baseline at 6 months.
We investigated whether RDN might cause subtle inflammation and subclinical damage in the early phase of acute kidney injury (AKI).
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METHODS

Female pigs were divided into 5 groups; normal control (group A),
Sham-operated control (group B), and RDN groups subdivided into

3 groups according to the time of sacrifice; immediately (group C),
1 week later (group D), and 2 weeks later (group E) after RDN. TR
We checked IL-1a, 18, 18, 6, 10, TNF-a, cystatin C, caspase-1, ASC, > o strent v pomer [
and NLRP3 in renal cortex as early biomarkers of inflammation & AKI. T

» Focal ablation along the renal artery
~ Multiple ablation for circumferential coverage

» Follow the renal artery

~ Primarily lie within the adventitia

» Low profile (6Fr), electrode tipped catheter
» Low power (8 watt) RF energy
» Procedure time: 30-40 min

(2 min x 4=5 times / each side)

RESULTS
1. There were no significant changes between group A and B. Serum creatinine and cystatin C were increased from the 1st to the 2nd week after
RDN with no statistical significance. Serum LDH was increased immediately after RDN until the 1st week, and then decreased at the 2nd week.
2. In the kidneys, pro-inflammatory cytokines, IL-18, =18, -6, TNF-a, and anti-inflammatory cytokine IL-10 were increased immediately, and then
decreased at the second week after RDN. IL-1a was increased at the first week, and decreased at the second week after RDN. Caspase-1 was
Increased immediately after RDN until the second week. ASC and NLRP3 expressions were increased immediately, and then decreased at the

second week after RDN.
3. In the myocardium, IL-1B, -10, TNF-a and ASC were increased at the first week or immediately, and then decreased at the second week after

RDN. Caspase-1 was increased immediately until the second week after RDN. However, NLRP3 expression in the myocardium did not show
any significant differences between groups.

Figure 4. Pro-/Anti-inflammatory cytokines in myocardial

Table 1. Chemical parameters in AKI after RDN i . =i ' *
P Figure 2. Pro-/Anti-inflammatory cytokines in AKI after RDN Damage after RDN
| voma | smm | movo | rovi | ronz [N 8 c A B c
i P08 pen.§ 8.0 P % pents  pen0s : pen 08 P00 penos 1.0 pabis pabS 12,01 : P08 _ B e i B
Hb {gde] 10.3+0.5 9.7+0.2 96+0.3 11.4+1.4 10.54+1.1 [ 3 1250,0 " T ) X e
w3 _ 2007 = - ] - e
BUN (mgldL) 6.4+0.4 7.141.7 9.040.5 6.6+0.7 8.9+1.1 g E A E , £ S
2 2 : g e 2 ‘ | 2.
SCr (mg/dL) 0.9+0.1 0.9+0.0 1.1£0.0 1.3£0.0 1.2+0.0 ‘_3 i 10.0] 3 " 5 . 5 o
WLV 74531241 79633461  1159.74132.3"  1131,0:166.7°  836.0:18.9" " i .
e AT G-, R ' a2 ' i o4 1 3 el B ; HA e : : ' z . o al  Sham . o . “':'"" 3"":“'1" OO ;H_
Na (mEq/L) 142.3+1.5 140.3+0.9 142.0+0.0 143.3:0.9 142.340.3 e o PR o A g T A s T T L T R o S e T Y
K (mEq/L) 4.040.2 3.8+0.2 4.340.1 4.5+0.3 4.5+0.4 D E F D = F
% g prch pab 08 pad oS —— pei.g T - p<i08  peB08  peB0d e s P pre0 08 el 05 15.0 pe s pe0os
m 102.7£0.9 101.3£0.9 103.0£0.8 100.3£1.3 98.0+£1.5 i o o l
5 ; g | ? 3 ™ £ o
CRP (mglL) 0.09+0.04 0.02+0.00 0.09+0.01 0.02+0.00 0.03+0.01 -5;.-:- T | $ w0 % -5 3 %
2 r & | £ - a - 00 : E
CysC (mg/L) 0.00+0.00 0.00+0.00 0.17+0.09 0.27+0.03 0.27+0.03 3 2" | E “ - - ' 3 - - % | e
' I { 0 .
0.6 t | .
UPCR {mglg) 154.5£16.7 153.811.5 188.849.7 150.4+£22.8 118.9£17.3 , [ I
Normal Sham ROM-O  ROW-1  ROW-2 Normal Sham RON-G RON-1  ROM- Mormal Sham ROHO ROM-A  ROWN-2 Mormal  Sham RONO  ADN-1  RDH-2 Normal Sham RONO ROWA  RDN2 ' mal  Sham
UACR (mg/g) 1.543:3 3.5%1.2 3.1x1.9 4.0+1.8 2.4+0.3 Group Group Group Group Group
- 4 Induc ‘ 1o AKl after RDN Figure 5. Myocardial ASC, NLRP3 and caspase-1 in
A B C A R I A B A
. 1.50+ pehia pah o4 p=HS paiis i 8 peMA D08 2 - Pe0.05 _ P00 pwHB 2D il Brel.0s _ PAODE  paNE i
% = 3 o o z 25 : ASC24kDa L N TR — g II % peo8 ASC 24 kDa - . — g . _ -
3 E, g ; N |
= ™ 2 | E - : — " E S » i -
;E 5 o - g _ NLRP3118kDa | = S e  { v o e e E NLRP3 118 kDa m L e e g
E 1.00 -E‘ Q. E - L — : - = is - B u.:“ i < ks
s o E E 107 T T - IR . T :q:r: . i e .._;_._n.'-'r-. _,ru
2 . 3 3 GATOH 3910 | N axronsoice QR .
": ﬁ E § ﬂ | B E T
s Hn:u'm.l] ahu.m Iﬁ.l.::u-n. Im::H-ﬂll nnﬂ? T S Ianlu-n MRGIH-‘I .dnnlu-:r e Normal Sham ROM-  RON-L  RDN.Z = uqmu s.rwn RONG  RON-1  RON-2 SR S REREE RER] s = ) o rum:m; .!h'-n-l ROND  ROMet  RDN2 Lt B Bl o g
Group Group Group Group L Group -
L . L nll::lp Wieid e [ R L ;I:;:p MR b W D

CONCLUSION
RDN procedure is safe, however, can cause transient AKI and myocardial damage through the activation of pro-inflammatory cytokines,
caspase-1 and NLRP3 inflammasome.
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