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Nierarteriestenose (NAS)

Epidemiologie
« 265 |r hypertensie (HT)

Reno-

e ~7%0 vasculaire
| | | NIERARTERIE- /=1
* <65 |r therapie resistente HT (TRH) | STENOSE
« ~6%

Geassocieerde aandoeningen
» Chronische nierschade/nierfalen
Hypertensieve

« Cardiovasculair lijden nefropathie
« Cerebrovasculair CHRONISCHE

« Coronairlijden NIERSCHADE
« Hartfalen
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De magie van (be)handelen

Inclusie criteria (observationeel)
TRH + >60% stenose; ~20% bilateral NAS

Changes in Daytime Ambulatory
Diastolic Blood Pressure
1-Year Follow-up Visit (N=31)

A Changes in Daytime Ambulatory B
Systolic Blood Pressure
1-Year Follow-up Visit (N=31)

50
20

mm Hg
o
mm Hg
Qo

-50

p Changes in Daytime Ambulatory
Diastolic Blood Pressure
Last Follow-up Visit (N=18)

C Changes in Daytime Ambulatory
Systolic Blood Pressure
Last Follow-up Visit (N=18)

50
20+

mm Hg
o
mm Hg
o

.50- -20+

Courand et al. Hypertension, 2019; Cooper et al. NEJM, 2014;

Inclusiecriteria (RCT)
TRH + >60% stenose; ~20% bilateral NAS

160

Group

——Medical Therapy (N=472)

—Stent (N=459)

Test for group by visit interaction p-value=0.876
Test for group p-value=0.030

o
=)

140

Mean Systolic Blood Pressure (mmHg)
@
Q

120+

Baseline 3 Months 6 Months 1 Year 2 Years 3 Years

Visit
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Blijvende wens om te (be)handelen

Toenemend bewijs tegen winst interventie vs ‘usual care’
00 2009 2009 2014 2017 2021

o 9 > o 08Nk

EMMA Dutch RAS ASTRAL Guidelines
o Geen verschil o Geen verschil o Geen verschil o Voorkeur voor
RR na 6 mnd RR na 12 mnd renale medicatie,
o Geen verschil eindpunten, RR revascularisatie
medicatie of GFR en CV na 34 mnd alleen indien
dzakelijk
. CORAL "°°
Scottish & STAR , NVH
) o Geen verschil N
Newcastle o Geen verschil samengesteld -
oLagere RR met GFR na 24 mnd eindpunt; renaal,
bilateral NAS CV en sterfte na
o Geen verschil CV 43 mnd Erasmus MC
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Meta-analyse anno 2021

Inclusiecriteria

1. Gerandomiseerd onderzoek
2. Nierarteriestenose

3. ‘Usual care’vs interventie
4. Gepubliceerde studies

Resultaat

« 9RCT'’s
« 2309 patiénten

Chen et al. JIMR, 2021

Selected study

Inclusion criteria

EMMA

SNRASCG

DRASTIC

STAR

e Diastolic office blood pressure >95 mmHg on anti-hypertensive medication

e Ccr >50 mL/minute

e A reduction in arterial diameter of >60%

e A functional kidney on the opposite side with a normal main artery

e A minimum diastolic blood pressure of 95 mmHg on two or more
anti-hypertensive medications

e Stenosis of >50% in the arteries

e Difficult-to-treat hypertension

e Diastolic blood pressure remained at >95 mmHg

e Unilateral or bilateral renal artery stenosis of at least 50%

e Ccr <80 mL/minute

e A reduction in the renal artery of >50%

ASTRAL

Substantial anatomical atherosclerotic stenosis in at least one renal artery |

RASCAD

e Ischemic heart disease
e Renal artery stenosis >50% and <80%

CORAL

e Hypertension on two or more anti-hypertensive medications
e Renal dysfunction (>stage 3 chronic kidney disease)
e Renal artery stenosis >60%

RADAR

NITER

e Renal artery stenosis >70%

e Estimated glomerular filtration rate >10 mL/minute
e Hypertension

e Glomerular filtration rate >30 mL/minute

e Hypertension

e Renal artery stenosis >70%

Cecr, creatinine clearance.
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Gemeleerde populaties

Studies EMMA SNRASCG DRASTIC STAR RASCAD CORAL RADAR NITER ASTRAL
Year of study 1998 1998 2000 2009 2012 2016 2017 2018 2020
The Netherlands, UK, Australia,
Country France UK The Netherlands France Italy USA Germany Italy New Zealand
Group BMT BMT+ BMT BMT+ BMT BMT+ BMT BMT+ BMT BMT+ BMT BMT+ BMT BMT+ BMT BMT+ BMT BMT+
PTRA PTRA PTRA PTRA PTRA PTRA PTRA PTRA PTRA
Patients (n) 26 23 30 25 50 56 76 64 4] 43 472 459 45 41 28 24 403 403
Mean age (%) 59.2 59.5 61 6l 61 59 67 66 69 69 69 69 68.3 71.1 74 69 71 70
Men (%) 69 78 60 56 56 66 59 67 66 54 49 51 648 67.2 61 58 63 63
DM (%) 15 26 NM NM 6 5 31 30 32 44 34 32 39 3LI 57 67 29 31
Smoking 62 65 50 36 70 82 68 72 60 47 322 28 488 55.6 64 63 55 51
history (%)
Mean SBP 165 165 175 182 180 179 163 160 131 133 150 150 NM NM 149 148 152 149
(mmHg)
No. of drugs NM NM 24 24 2 2 2.9 2.8 2-3 23 2.1 2.1 28 24 33 33 28 279
Bilateral (%) 0 0 53 48 22 23 46 50 5 9 18.1 22 NM NM 46 50 61 58
Degree of >50% 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 99
stenosis >70% NM NM NM NM 70 79 68 66 NM NM NM NM 974 979 100 100 58 60
PTRA only, (%) 91.3 80 96.4 NM NM 0 NM 0 7
Mean FU (months) 6 6 12 24 12 43 12 43 60
BMT, best medical therapy; PTRA, percutaneous transluminal renal angioplasty; DM, diabetes mellitus; SBP, systolic blood pressure; NM, not mentioned; FU, follow-up.
Erasmus MC
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Voor bloeddruk (be)handelen?

Therapieresistente hypertensie
 Na 1l jaar effect

Favours [PTRA+BMT] BMT Odds Ratio 0Odds Ratio
dy o bgroup ents ota S ota eig M-H. Fixed. 95% M-H, Fixed, 95%
° O R . O O 9 O O 1 _ O 70 EMMA 0 23 7 26 685%  0.06[0.00,1.03 M
. y y y RADAR 0 41 0 45 Not estimable .
STAR 0 64 3 76 315%  0.16[0.01,321] ¢ =
b N N T 2 O Total (95% Cl) 128 147 100.0%  0.09[0.01,0.70] e ———
Total events 0 10 9 e ¢ ;
Heterogeneity: Chi2 = 0.26, df = 1 (P = 0.61); 2 = 0% F t t i
. 0.01 0.1 1 10 100
G r aad I I h y p e rt e n S I e Tostforoverall effect 2.5 290 (F=0.02) Favours [PTRA+BMT] Favours [BMT]
 Na 1 jaar geen effect
« OR:0,69]0,35-1,37
. ) ’ ’
PTRA+BMT BMT Odds Ratio Odds Ratio
‘ ; W , :
« ‘NNT: 25 ———
. DRASTIC 1 56 3 50 156%  0.28[0.03,2.83]
EMMA 0 23 1 26 69%  0.36[0.01,9.32]
SNRASCG 4 25 4 30 154% 1.24[0.28, 5.55] —
STAR 10 64 16 76 62.0%  0.69[0.29,1.66] ——
Total (95% CI) 168 182 100.0%  0.69 [0.35, 1.37]
Total events 15 24 ) . ) )
Heterogeneity: Chiz = 1.31, df =3 (P = 0.73); I’ = 0% . > X . :
0.01 0.1 1 10 100
Test for overall effect: Z = 1.05 (P = 0.29) Favours [PTRA+BMT] Favours [BMT]
Erasmus MC
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Voor renale eindpunten (be)handelen?

Renale eindpunten

* Na 2 jaar geen effect
« OR:0,98[0,78 —1,23]

NB eindpunt varieert per studie;

>30% stijging eGFR tot nierfalen met
dialyse/transplantatie

Chen et al. JIMR, 2021

PTRA+BMT

5.1.1 One year follow-up
DRASTIC

EMMA

RADAR

SNRASCG

Subtotal (95% Cl)

Total events

A NO =

7

BMT
56 3
23 1
41 1
25 4
145
9

50
26
45
30
151

Heterogeneity: Chi? = 1.99, df = 3 (P = 0.57); I> = 0%
Test for overall effect: Z = 0.31 (P = 0.75)

5.1.2 At least 2 years follow-up
57
93
10

ASTRAL

CORAL

NITER

RADAR

STAR

Subtotal (95% Cl)
Total events

2

10

172

403 58
459 97
24 8
41 1
64 16

991
180

403
472
28
45
76
1024

Heterogeneity: Chi? = 2.08, df = 4 (P = 0.72); I> = 0%
Test for overall effect: Z = 0.09 (P = 0.92)

Total (95% CI)
Total events

179

1136

189

1175

Heterogeneity: Chi* = 4.10, df = 8 (P = 0.85); I?= 0%
Test for overall effect: Z = 0.16 (P = 0.87)

Test for subarouo differences: Chi? = 0.08. df = 1 (P = 0.78). I? = 0%

2.0%
0.9%
0.6%
2.0%
5.6%

32.7%
50.1%
2.8%
0.6%
8.1%
94.4%

100.0%

Odds Ratio

0.28 [0.03, 2.83]
0.36 [0.01, 9.32]
2.26[0.20, 25.86]
1.24 [0.28, 5.55]
0.85 [0.32, 2.31]

0.98 [0.66, 1.45]
0.98 [0.71, 1.35]
1.79 [0.56, 5.66]
2.26[0.20, 25.86]
0.69 [0.29, 1.66]
0.99 [0.78, 1.25]

0.98 [0.78, 1.23]

Odds Ratio
-H, Fi 9
-
-
2
¢
001 0.1 1 10 100
Favours [PTRA+BMTI] Favours [BMTI]
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Voor CV eindpunten (be)handelen?

Cerebrovasculair lijden

* Na 2 jaar geen effect
OR: 0,82 [0,55 — 1,24]

Chen et al. JIMR, 2021

‘NNT: 180°

PTRA+BMT BMT

4.1.1 One year follow-up

RADAR 1
RASCAD 1
SNRASCG 1
Subtotal (95% Cl)

Total events 3

41 1 45

38 1 35

30 4 25

109 105
6

Heterogeneity: Chi? = 1.27, df = 2 (P = 0.53); I* = 0%
Test for overall effect: Z = 1.15 (P = 0.25)

4.1.2 At least 2 years follow-up

ASTRAL 19
CORAL 16
NITER 4
RADAR 1
STAR 0
Subtotal (95% CI)

Total events 40

403 18 403
459 23 472

24 3 28

41 2 45

64 1 76

991 1024
47

Heterogeneity: Chi? = 1.75, df = 4 (P = 0.78); I = 0%
Test for overall effect: Z = 0.61 (P = 0.54)

Total (95% ClI)
Total events 43

1100

53

Heterogeneity: Chi? = 3.61, df =7 (P = 0.82); I? = 0%
Test for overall effect: Z = 0.94 (P = 0.35)

Test for subaroup differences: Chi? = 0.84. df = 1 (P = 0.36). I?= 0%

1.8%
2.0%
8.3%
121%

33.8%
43.1%
4.5%
3.7%
2.7%
87.9%

1129 100.0%

Odds Ratio

1.10[0.07, 18.17]
0.92[0.06, 15.27]
0.18[0.02, 1.74]
0.44[0.11, 1.79]

1.06 [0.55, 2.05]
0.71[0.37, 1.35]
1.67 [0.33, 8.32]
0.54[0.05, 6.16]
0.39[0.02, 9.74]
0.87 [0.57, 1.34]

0.82 [0.55, 1.24]

Odds Ratio

=

e

"

-—

¢

-

0.01 0.1

10 100

Favours [PTRA+BMT] Favours [BMT]
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Voor CV eindpunten (be)handelen?

Cerebrovasculair lijden

* Na 2 jaar geen effect
« OR: 0,82 0,55 - 1,24]
« ‘NNT: 180’

Coronair lijden

* Na 2 jaar geen effect
« OR:0,97[0,78 — 1,21]
 ‘NNT: 410’

Chen et al. JIMR, 2021

PTRA+BMT BMT
7.1.1 One year follow-up
RADAR 0 41 1 45 0.8%
RASCAD 13 38 13 35 50%
SNRASCG 4 25 4 30 1.7%
Subtotal (95% Cl) 104 110 7.5%
Total events 17 18
Heterogeneity: Chiz = 0.49, df = 2 (P = 0.78); I> = 0%
Test for overall effect: Z = 0.25 (P = 0.80)
7.1.2 At least 2 years follow-up
ASTRAL 141 403 145 403 53.1%
CORAL 69 459 69 472 32.6%
RADAR 2 41 1 45  0.5%
STAR 8 64 14 76 6.3%
Subtotal (95% Cl) 967 996 92.5%
Total events 220 229

Heterogeneity: Chi? = 1.38, df =3 (P = 0.71); P = 0%
Test for overall effect: Z = 0.28 (P = 0.78)

Total (95% Cl) 1071

Total events 237 247
Heterogeneity: Chi2 = 1.89, df = 6 (P = 0.93); I?=0%

Test for overall effect: Z = 0.34 (P = 0.74)

Test for subarounp differences: Chi? = 0.03. df = 1 (P = 0.87). 2 = 0%

1106 100.0%

Odds Ratio

0/

0.36 [0.01, 9.02]
0.88 [0.34, 2.30]
1.24[0.28, 5.55)
0.91 [0.42, 1.97]

0.96 [0.72, 1.28]
1.03[0.72, 1.48]
2.26 [0.20, 25.86]
0.63 [0.25, 1.62]
0.97 [0.78, 1.21]

0.96 [0.78, 1.19]

Odds Ratio

V'S
. g

0.01

0.1

1

10 100

Favours [PTRA+BMT] Favours [BMT]
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Voor CV eindpunten (be)handelen?

Cerebrovasculair lijden

. PTRA+BMT BMT Odds Ratio Odds Ratio
« Na?Z2 ff : S ELT
a J aar g e e n e e Ct 9.1.1 One year follow-up
RADAR 1 41 1 45 06% 1.10[0.07, 18.17]
° O R . O 8 2 [O 5 5 _ 1 24] RASCAD 2 38 2 35 12%  0.92[0.12,6.88] e
- b) ) ) SNRASCG 2 25 4 30 21% 0.57 [0.09, 3.38] =
Subtotal (95% CI) 104 10  3.9% 0.76 [0.23, 2.50] i
° ‘NN T- 1 80 ’ Total events 5 7
" Heterogeneity: Chi? = 0.21, df = 2 (P = 0.90); I = 0%
Test for overall effect: Z = 0.46 (P = 0.65)
CO rO n al r I IJ d en 9.1.2 At least 2 years follow-up
ASTRAL 103 403 106 403 49.6% 0.96 [0.70, 1.32] _I
. CORAL 63 459 76 472 40.7% 0.83[0.58, 1.19]
° N 2 ff NITER 3 24 3 28 15% 1.19[0.22, 6.53] | [
a J aar g e e n e e Ct RADAR 4 41 2 45 11% 2.32[0.40,13.42]
STAR 5 64 6 76 32% 0.99 [0.29, 3.40]
° O R . O 9 7 O 7 8 1 2 1 Subtotal (95% Cl) 991 1024 96.1% 0.93 [0.74, 1.16] "
. 3 ] ] Total events 178 193
Heterogeneity: Chi? = 1.57, df = 4 (P = 0.81); I = 0%
° ‘ N N T 4 1 0 J Test for overall effect: Z = 0.66 (P = 0.51)

Total (95% CI) 1095 1134 100.0%  0.92[0.73,1.15]
f Total events 183 200 . : : :
St er t e Heterogeneity: Chi? = 1.87, df = 7 (P = 0.97); I = 0% o F : Py T

Test for overall effect: Z = 0.74 (P = 0.46)
F PTRA+BMT] F BM
Test for subaroun differences: Chiz = 0.11. df = 1 (P = 0.74). 2 = 0% B | et B

* Na 2 jaar geen effect
« OR:0,92[0,73 -1,15]
« ‘NNT: 120’

Erasmus MC
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Fibromusculaire dysplasia Atherosclerotische

(FMD) nierarteriestenose (NAS)
Behouden renale flow « Afgenomen renale flow
Behouden GFR « Afgenomen GFR
Intact RAAS « Actief RAAS
Interventie curatief 40-60% * Interventie niet superieur
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Fibromusculaire dysplasia
(FMD)

Gezonde nier

Atherosclerotische
nierarteriestenose (NAS)

Geheel zieke nier

\ Intimal fibroelastic
@ hyperplasia

Arteriolosclerosis
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Atherosclerotische nierarteriestenose

DON'T

[{u




