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= 1. Profitieren Patienten mit CKD von einer intensiven Blutdruckeinstellung?

= 2. Orale Kontrazeptiva und Hypertonie — aktuelle Empfehlungen

= 3, Zielblutdruck bei Diabetes — Metananalyse

= Prinzip der Pharmakotherapie

= Pharmakotherapie bei schwer zu therapierendem Hochdruck

= |nterventionstherapie bei Hypertonie
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1. Profitieren Patienten von einer intensiven
Blutdruckeinstellung (Ziel 120 mmHg systolisch?)

= Was ist ein Zielblutdruck bei Patienten mit CKD 3 — 5 (ohne Dialyse)? Ist ein Ziel von 130 — 140
mmHg sinnoll — oder eher ein Blutdruck mit Ziel 120 mmHg?

= Unklarheit auch, ob eine Blutdruck mit Ziel 120 mmHg moglicherweise gréRere Probleme macht
in Bezug auf Verschlechterung der Nierenfunktion.

= Metaanalyse von 7 Studien mit 5823 Patienten (526 entwickelten ein Nierenereignis, 382tddliche
Ereignisse) — SPRINT, MDRD, AASK, ACCORD, SPS3 (Small subcortical Strokes Triel; ESCAPE (Effect
of chronic renal failure in pediatric patients) REIN-2 (Ramipril in Efficacy in Nephropathy)

= STEP wurde nicht inkludiert (zu wenige Patienten mit eingescharnkter Nierenfunktion)
Intensive BP Control in Patients with CKD and Risk for
Adverse Outcomes

Elaine Ku,"? Charles E. McCulloch? Lesley A. Inker,® Hocine Tighiou:-n’t."'5 Franz Schaefer,® .
Elke Wiihl,? Piero Ruggenenti,7‘s Giuseppe Remuzzi’ Barbara A. Grimes,? and Mark J. Sarnal® JASN 34 " 385 _393 I 202 3 w
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Intensive BP Control in Patients with CKD and Risk for
Adverse Outcomes

Table 1. Baseline characteristics of individuals at randomization

Characteristic Usual BP Intensive BP Total
Mean+SD or N (%) unless otherwise noted N=2891 N=2932 N=5823
Age (yr) at randomization 61.7+18.1 61.6+18.1 61.7+18.1
Women 1157 (40.0) 1196 (40.8) 2353 (40.4)
Black race 924 (32.0) 914 (31.2) 1838 (31.6)
Baseline eGFR (ml/min per 1.73 m? 425+12.7 42.8x12.7 427x12.7
Median urine albumin/creatinine ratio (mg/g) with IQR? 29.1(7.9-231.8) 28.6 (8.1-245.8) 28.7 (8.1-239.7)
SBP (mm Hg) 139.1%19.7 139.1*+20.6 139.1+20.1
DBP (mm Hg) 78.6*14.5 79.0*14.6 788*14.5
Diabetes 346 (12.0) 362(12.3) 708 (12.2)

IQR, interquartile range; SBP, systolic BP; DBP, diastolic BP; SPS3, Secondary Prevention of Small Subcortical Strokes.
*Excludes SPS3 Trial due to missing albuminuria.

Intensive Blutdruckkontrolle: unter 130 mmHg mit Ziel 120 mmg
Standart Blutdruckkontrolle: unter 140 mmHg mit Korridor zw. 130 — 140 mmHg

JASN 34: 385-393, 2023. AD wwvhypertonie-akademie.ore
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Intensive BP Control in Patients with CKD and Risk for

Adverse Outcomes
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Intensive BP Control in Patients with CKD and Risk for

Adverse Outcomes

Table 2. Association between intensity of BP control and
risk of kidney outcome or death in the overall pooled cohort

Overall Cohort Kidney Outcome Death

No. of events 526 382

HR (95% Cl)
Unadjusted? 0.87 (0.74 10 1.04) 0.87 (0.71 to 1.06)
Adjustedb 0.86 (0.72 to 1.02) 0.87 (0.71 to 1.06)

Excluding ESCAPE Trial
Unadjusted® 0.89 (0.74 to 1.07)
Adjusted® 0.87 (0.72 t0 1.05)

HR, hazard ratio; Cl, confidence interval.

?Allows baseline hazard to differ across different cohorts.

bAdjusted for age, sex, Black race, baseline eGFR, logarithm of urine albu-
min/creatinine ratio, and diabetes allowing for baseline hazard to differ
across different cohorts.

0.87 (0.71 to 1.06)
0.87 (0.71 to 1.06)

ESCAPE wurde weggelassen, da bei
der Studie Kinder/Jugendliche
untersucht wurden

JASN 34: 385-393, 2023.

Table 3. Association between intensity of BP control and
risk of KRT by baseline stage of CKD in subgroup analysis

HR (95% Cl) CKD Stage 3 CKD Stage 4 or 5
N 4743 1080
Kidney outcomes

No. of events 372 154

Unadjusted 1.08 (0.79 to 1.48)

Adjusted 1.00 (0.72 to 1.38)
Death before onset of need for KRT

No. of events 334

Unadjusted® 0.82 (0.66 to 1.02)

Adjusted® 0.82 (0.66 to 1.01)
HR, hazard ratio; Cl, confidence interval.
*Allows baseline hazards to differ across different cohorts.
bAdjusted for age, sex, Black race, baseline eGFR, logarithm of urine
albumin/creatinine ratio, and diabetes allowing for baseline hazard to differ
across different cohorts.

CKDA4/5 Patienten haben einen
Profit von einer intensiven
Blutdrucksenkung

0.80 (0.65 to 0.98)
0.81(0.65 to 0.998)

48
1.26 (0.71 t0 2.23)
1.29(0.72t0 2.31)
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2. Kontrazeptiva und Hypertonie: Was kann man geben

=Kontrazeptive werden seit den 60iger Jahren eingesetzt.

=Es gibt klare Hinweise, dass Kontrazeptiva den Blutdruck beeinflussen. Durch die Entwicklung
neuer Substanzen ist hier ein geringere Assoziation zwischen dem Gebrauch von Kontrazeptiva und
auch Bluthochdruck vorhanden — jedoch immer noch nachweisbar

=|m klinischen Alltag ist das Probleme immer mal wieder prasent

=Wichtig ist besonders, dass bei jedem &rztlichen Besuch Blutdruck gemessen wird (!), vor jeder
Verschreibung einer Kontrazeptiva ist hier auch regelmafRige Kontrolle zu empfehlen

Oral Contraceptive Pills and Hypertension:
A Review of Current Evidence and petenson 209530994555
ReCO m men datlon S Natalie A. Cameron®, Ciantel A. Blyler, Natalie A. Bello

w www.hypertonie-akademie.org

Oral Contraceptive Pills and Hypertension:
A Review of Current Evidence and

Estrogens Progestins
BP Effect
Ethinyl estradiol 3 Higher 1% Generation
* High dose (> 50 ug) F 2" Generation- Gonanes derived from testosterone
*» Moderate dose (30-35 ug) Estranes; derived from
osterone 3rd Generation- Gonanes derived from I.mnurgestreIJ
« Low dose (15-20ug) . .l
o ndore etate * Norgestrel 4% Generation!
S —— ® Desorgestrel
 Lynestrenol! » Norgestimate f
Non ethviated estranes
: Gestodene!
« Estetrol m :;'::::'"“ © Gestocene  Dienogest
¢ Estradiol hemihydrate + Mesronprogesterone sectae ‘Spirinolactone analogue
) + Chiormadinore acetate .

o Estradiol valerate Lower ® Drospirenone’*s
Pregnanes (19-
norprogesterones)

. acetate”
*Available as progestin only pill
+ Co-formulated with estradiol hemihydrate
% Higher risk of venous thromboembolism when co-administered with ethinyl estradiol compared to their older counterparts
§ Associated with blood pressure lowering effects
Hypertension. 2023;80:924-935. 1D nawiypstoniesaderieor
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Empfehlung fiir eine Kontrazeption bei Patienten mit

Hochdruck

Kombinierte hormonelle Progestin haltige
Kontrazeptiva Kontrazeptiva

Bluthochdruck

- Adaquat kontrolliert

- Syst. BD zw. 140 — 159 bzw. dias. BD 90 — 99
- Syst. BD >= 160 bzw. dias. BD > 100
Hypertonie mit aossozierter GefdRerkrankung
- Blutdruck ist normal und auch messbar
Multiple Risikofaktoren fiir Atherosklerose

- Alter, Rauchen, Diabetes, Hypertonie, Dyslipidamie

1 = keine Restriktion
2 = Nachteile und Vorteile halten sich die
Waage

Hypertension. 2023;80:924-935,

B 1
3 1
4 2
2 1
% 2

3 = Nachteile Uberwiegen
4 = Hohes Risiko — nicht zu empfehlen

DR ——
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3. Wie tief mit dem Blutdruck bei Diabetes runter —
Was bringt es?

=30 Studien mit 59934 Patienten und Typ 2 Diabetes (z.B. Advance, ACCORD, ALTITUDE, CAMELOT
etc.)

=Blutdruckziele zwischen 117 mmHg bis 144 mmHg

7799 kardiovaskulére Ereignisse (Hypertension. 2023;80:00-00. DOI: 10.1161/HYPERTENSIONAHA.123.20954.)

'Frage: Glbt es einen Zu niedrigen BlUtdrUCk? Qiangian Yang Ruizhi Zheng \Vezi\\‘gvl\',:r?gffl:;:mgg‘Yﬂan ), Tiange Wang®, Zniyun Zhao®, Min Xu, Jieli Lu,

Yuhong Chen, Guang Ning

Systolic Blood Pressure Control Targets to
Prevent Major Cardiovascular Events and
Mortality in Patients With Type 2 Diabetes: A

Systematic Review and Network Meta-Analysis

w www.hypertonie-akademie.org
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Systolic Blood Pressure Control Targets to
Prevent Major Cardiovascular Events and
Mortality in Patients With Type 2 Diabetes: A
Systematic Review and Network Meta-Analysis

2150 mmHg

J 135-139 mmHg

Das Netzwerk der erreichten Kategorien des

) systolischen Blutdrucks (SBP) aus allen

f| <120 mmHg eingeschlossenen Studien. Jeder Knoten (Kreis)
reprasentiert eine erreichte SBP-Kategorie. Die
GroRe eines Knotens entspricht der Anzahl der
Versuche dieser Kategorie. Linien stellen die
verfligbaren direkten Vergleiche zwischen Paaren
erreichter SBP-Kategorien dar. Die Dicke einer Linie
entspricht der Zahl (neben der Linie angezeigt) von
Versuchen, die den Vergleich direkt bewerteten.

145-149 mmHg |

1

- 120-124 mmHg
140-144 mmHg

130-134 mmHg 125-129 mmHg

. DOI: 10.1161/HYPER 123.20954.) w www.hypertonie-akademie.org
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Systolic Blood Pressure Control Targets to
Prevent Major Cardiovascular Events and
Mortality in Patients With Type 2 Diabetes: A
Systematic Review and Network Meta-Analysis

A Major cardiovascular diseases B All-cause mortality

Mean achieved systolic Mean achieved systolic

blood pressure, mmHg Hazard ratio (95% C1) 1504 pressure, mmHg Hazard ratio [95% C1)

Reduction to <120 Reduction to <120

<120 vs 120-124 —H 1.18(0.82, 1.70) <120 vs 120-124 1.00(0.77, 1.30) . .

<120 vs 125-129 - 089(0.70,113) <120 vs 125120 0.98(0.74, 1.26) Kardiovaskulare

<120 vs 130-134 - 0.86(068,1.08)  L120ys 130-13¢ 1,00 (0.76, 1.28) o

‘ggvs 1:2-::3 B g;?gg:;(‘)g;; <120 vs 135-139 0.01(0.66, 1.23) EFEIngSE werden

< v§ - ——| 3

4 082 (0.59, 1.10
s ——  omemom e 0ot (0.45 100, esenkt bis zu einem
<120 vs 2150 — 048(0.33,070) <120vsE14S (0.43,1.00) g
Reduction to 120-124

Reduction to 120-124

120-124 vs 125-129 - 0.75(0.57,1.00)  120-124vs 125-129 097 (0.71,1.32) Blutdruck von 120 mmHg
120-124 vs 130-134 . 0.73(052,1.02) 120-124vs 130-134 1.00(0.70, 1.40)

120-124 vs 135-139 —— 056(047,094)  120-124vs 135-139 0.91(0.62, 1.31)

120-124 vs 140-144 —_ DBO(041,085)  120.124vs 140-144 082055, 147) . o

120-124 v5 145-149  —a— 0.48(0.26,088)  120.124vs 2145 0.66 (0.41, 1.05) Die Mortalitat sinkt unter
120-124 vs 2150 — 0.41(0.26, 0.63) !

Reduction to 130-134 .

':;z‘ff::’:;‘:::::‘ i 0oz (st 10z  130-134vs 135130 0.92(0.77,1.09) 140 mmHg nicht mehr ab
130134 v5 140144 N 083070 095y  130-134vs 140-144 082 (0.69, 0.96) ( ')

130-134 vs 145-149 — 0.66 (0.40, 1.07) 130-134 vs 2145 0.67 (0.47,0.93) .

130-134 vs 2150 — 057(0.41,075) Reduction to 140-144
Reduction to 140-144 140-144 vs 2145 0.81(0.61, 1.09)

140-144 vs 145-149 — 0.80(0.50,1.27)

140-144 vs 2150 —_ 0.58 (0.53, 0.88) 01 1 2

—
0.1 1.2
. DOI: 10.1161/HYPER 123.20954.) w www.hypertonie-akademie.org

Systolic Blood Pressure Control Targets to
Prevent Major Cardiovascular Events and
Mortality in Patients With Type 2 Diabetes: A
Systematic Review and Network Meta-Analysis

A Stroke B Myocardial infarction
Mean achieved systolic Mean achieved systolic
Elood pressure, mmHg Hazard ratio (95% CI)  blood pressure, mmHg Hazard ratio (95% CIj
Reduction to <120 Reduction to <120
<120vs 125-129 —l»— 128048 3.20) <120 vs 120-124 —Jo—  1.02(0.64, 1.83)
<120 vs 130-134 —— 058032, 1.05)  -y20s 125,420 | or2038.139 hi -
- T newr nfall profitier
1208 135 150 S osmemion [ oetoes o Schlaganfall profitiert
<120 vs 140-144 —— 0.45(0.22, 0.83) i | 0.80(0.52, 1.31)
<120vs 145-149 035(013,000) <120 136139 —H 0{0.62, 1. von
<120vs 2150 — 020(012,063) <120 ¥s 140-144 —  076(048,121)
Reducton to 120-124 < e 0840030095 Blutdruckabsenkung
120-124 vs 125-129 — 0.42 (0.20, 0.87) Reduction to 120-124
120-124 vs 130-134  —a—o 019(007,0.57)  120-124 v8 125-129  —eipet— 0.66 (0.36, 1.27)
120:124 V3 135139 ——t— 018007, 051) 430124 vs 130-134 —a—  0.83(046,156)
120-124 vs 140-144 i 0.15 (0.05, 0.43) H H
120124 V8 135139 ——tf—  0.73(040,1.45
120-124 v5 145-149 e 011 (0.03, 0.41) = 070:037 135; |V|y0ka rd|nfarkt Zelgt
120-124 V5 2150 009(003,0.3) 120124 ve 140144 1 70 (057, 1. . . . .
Reduction o 130424 2wy )  050(020.100) sich kein eindeutiger
130-134 vs 135-139 -~ 0.96 (0,69, 1.28) Reduction to 130-134
130-134 vs 140-144 - 0.76(054,099)  130-134 vs 135-13¢ —a 0.88 (068, 1.17) Effe kt
130-134 vs 145-149 —at 060(027,1.27) 130134 vs 140-144 —t 0.84 (0.65, 1.07)
130-134 va X150 - 049(027,085)  430.434 vs 2145 —_— 0.60 (0.37, 0.90)
Reduction o 140-144
140-144 vs 146149 —el 079038 161y  Reductionto140-144 071 048, 100)
140-144 ve 2145 — N 48, 1.
140-144 vs 2150 —— 0.65 (0.40, 1.05) —t
T 1
0.03 14 02 12
. DOI: 10.1161/HYPER 123.20954.) w www.hypertonie-akademie.org
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Systolic Blood Pressure Control Targets to
Prevent Major Cardiovascular Events and
Mortality in Patients With Type 2 Diabetes: A
Systematic Review and Network Meta-Analysis

C Heart failure D cardiovascular mortality
Blood breseure. mindls Hazard ratio (35% CI)  Dlood praseure. montly. Hazard ratio (95% C1)
Reduction to <120 Reduction ta <120
<120 vs 120-124 — 0587(0.52,141)  <120vs 120-124 —t—  1.19(084,237)
<120vs 125-129 —3—  103(043,201)  <120vs 125128 ——  071(032.160) Herzinsuffizienz Zeigt
<120 ve 130-134 —d—  095(056.164)  <120vs 130-134 —4—  D099(D4S, 1.94)
<120 vs 135139 — 073(038,131) <120 vs 135139 ——  1.01(045,228) keinen eindeutigen
<120 vs 140-144 —_— 0.78(0.40,1.40) =120 vs 140-144 — 0.82 (0.37, 1.78)
<120 vs 2145 —_— 0.35(0.13,0.0)  <120vs 2145 ———  0.62(022,186) Effe kt
Reduction to 120-124 Reduction to 120124
120-124 vs 125129 —t——  119(051.261)  120-124 ve 125120 —_— 0.60 (024, 1.43)
120-124 vs 130134 —— 1.09(0.55,227) 120124 vs 130134 0.83 (0.34, 1.88) . ..
120-124 vs 136139 ——  084(039.175) 12012445 135139 —a—  0.84(034,215) Kardiovaskulare
120-124 vs 140-144 —a— 050(041,1.89)  120.124 vs 140-144 —_— 0.69(0.26, 1.67) g e . .
120-124 vs 2145 —_— 0.41(0.14,1.18)  120.124 vs 2145 ——— 0.52 (0.16, 1.70) Mortalltat erd nICht
Reduction to 130134 Reduction to 130-134 .
130-134 vs 135-139 — 077(053,1.02)  430-134 vs 135-139 —— 1.02(0.72, 1.61) beelnﬂusst
130-134 vs 140-144. — 083(0.56,1.10)  430.134 vs 140-144 —- 0.83(0.56, 1.24)
130-134 vs 2150 —_— 0.37(0.18,0.81) 430,134 vs 2145 —_— 0.62 (0.28, 155)
Reduction to 140-144 Reduction to 140-144
140-144 vs 2145 —— 045(0.22,0.86) 140144 ve 2145 —_— 0.75(0.38, 1.69)
1 | — —
0.1 1 3 01 1 3
. DOI: 10.1161/HYPER 123.20954.) w www.hypertonie-akademie.org
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Systolic Blood Pressure Control Targets to
Prevent Major Cardiovascular Events and
Mortality in Patients With Type 2 Diabetes: A
Systematic Review and Network Meta-Analysis

=Die Gesamt kardiovaskuldren Ereignisse profitieren von einem niedrigen Blutdruck bis 120 mmHg
systolisch — aber dies ist vor allem durch die Reduktion von Schlaganfallen begriindet

=Die Gesamtmortalitdt kann unter einem Blutdruck von 140 mmHg mit weiterer
Blutdruckeinstellung nicht weiter positiv beeinflusst werden.

. DOI: 10.1161/HYPER 123.20954.) w www.hypertonie-akademie.org
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4. Wie sicher funktionieren MRA (iber das GFR-
Spektrum

=Mineralocorticoid-Rezeptor-Antagonisten (MRAs) werden bei Patienten mit
Nierenfunktionsstérung sehr wenig eingesetzt

=|lhre Wirksamkeit bei Patienten mit chronischer Nierenerkrankung (CKD) ist unklar.

=Das Ziel der Studie war es, die Wirksamkeit und Sicherheit von steroidalen MRAs im gesamten GFR
Spektrum zu analysieren.

=Die Studie umfasste Patienten mit Herzerkrankungen Herzinsuffizienz (HF) oder Myokardinfarkt
und fortgeschrittener chronischer Nierenerkrankung

=Studien: RALES (Randomized Aldactone Evaluation Study), EMPHASIS-HF (Eplerenone in Mild
Patients Hospitalization and Survival Study in Heart Failure), TOPCAT (Behandlung von
Herzinsuffizienz mit erhaltener Herzfunktion mit einem Aldosteronantagonisten) EPHESUS
(Eplerenone Post-AMI Heart Failure Efficacy and Survival Study).

w www.hypertonie-akademie.org

Steroidal MRA Across the Spectrum of
Renal Function A Pooled Analysis of RCTs

Jodo Pedro Ferreira, MD, PuD,"” Bertram Pitt, MD," John 1.V. McMurray, MD," Stuart J. Pocock, PuD,"
Scott D. Solomon, MD," Marc A. Pfeffer, MD," Faiez Zannad, MD, PuD," Patrick Rossignal, MD, PeD"

TABLE1 Patient Characteristics According to eGFR Categories
eGFR (mL/min/1.73 m’)
=30 a5 1860 s1-90 -850
(n=331) {n = 1,835) n = 3,582) in = 5,516} n = 1,686) P Value

Study

EMPHASIS-HF 36 (10.9) 365 (19.9) 692 (214) 1353 (3.6 287 (17.0) <0001

EPHESUS 177 (53.5) 775 (22) 1542 477) 3,027 (53.9) 1,052 (624)

RALES 72 (21.8) 316 (172) 468 (145) 615 (11.0) 187 ()

TOPCAT-Americas 46 (13.9) 37 @07) 530 (16.4) 651 (11.6) 160 (9.5)
Age,y 75.6 + 82 731485 69.9 + 87 645+ 103 553497 <0.001
A>Ty 191 (57.7) 850 (46.9) 1,046 (32.4) 935 (165) 7 0.6) <0001
Wormen 71(517) 743 (405) 1134 35 1471 26.2) 32 (19.1) <0.001
Race

White 308 (93.) 1,603 (87.4) 2,824 (87.4) 4,868 (86.7) 1,387 (823) <0.001

Black 8124) 86 (47) 126 (39) 15 (42) 107 (6.3)

Agian 3(0.9) 62 (3.4) 97 3.0) 184 (3.3) 61(385)

Other 1236 B4 (4.6) 185 (5.7) 12959 1317.8)
BM 1, kfm? 84155 28.8+ 62 286 £5.9 28357 285459 0026
Qurrent smoker 80 (30.9) 542(35.7) 1,088 (394) 25538 (50.8) 958 (64.0) <0.001
NYHA functional dass

n 120 G80) 576 (323) 754 (24.0) 1,086 (19.9) 299 (18.2) <0001

W 29(9.3) n2(6.3) 162 (5.2) 210 3.8) 5735)
SBP, mm Hg 123.8 £ 202 BA=179 1226172 1216 + 172 nB9 =162 <0001
D8P, mm Hg 7.6 £127 n7£N8 72915 739+m2 739 £ 10.9 <0001

ince: weanr eanune  NEEps://dolomy/10:1016/) jchf 2022.06.010 D wwhypertonie-skademie.org
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Steroidal MRA Across the Spectrum of
Renal Function

Jodo Pedro Ferreira, MD, PuD,"” Bertram Pitt, MD," John 1.V. McMurray, MD," Stuart J. Pocock, PuD,"
Scott D. Solomon, MD," Marc A. Pfeffer, MD," Faiez Zannad, MD, PuD," Patrick Rossignal, MD, PeD"

IACC: HEART FAILURE

A Pooled Analysis of RCTs

TABLE 2 Treatment Effect (MRA vs Placebo) Across eGFR Categories

Outcome/eGFR Events Placebo [Events MRA Event-Rate” Placebo  Event-Rate” MRA Interaction Study
Category* /N (%) n/M (%) (95% ) (95% 1) HR (95% CD BARR  aNTT P for Trend®  Heterogeneity
OV death or HFH 0.033 054
=90 171/808 (21.2) 124/878 (14.1) 14.6 (12.6-17.0) 90 (7.510.7) 0.62(0.49-078) 56 17.9
61-90 700/2,824 (24.8) 503/2,792 (18.0) 16.4 (152-17.6) M.0(01127)  069(0.61-0.77) 54 185
46-60 533/1,625 (32.8)  476/1,607 (29.6) 21,6 (19.8-23.5) 185 (16.920.2) 084 (0740.%) 31 323
31-45 409/929 (44.0)  333/906 (36.8) 317 (28.7-34.9) 24.9(22.4-27.8) 079 (068-091) 68 147
=30 TB/164 (47.6) 7867 (467) 416 (33.3-51.9) 384 (30.747.9) 0.96(070-132) 32 313
All-cause death 012 0.98
=80 109/808 (135) 87/878 (9.9) 85(7.0-102) 5.9 (4.8-73) 0.70(053-093) 26 385
61-90 478/2,824 (16.9) 356/2792(12.8)  10.0(91-109) 7.3(66-81) 074 (0.64-0.85) 27 370
46-60 367/1,625 (22.6)  346/(1,607 (215) 12.8 (1.6-142) 120(10.8-13.4) 0.92(0.79-106) 08 15
3145 322/929(347)  248(906 (27.4) 209 (18.7-233)  158(140-17.9) 0.76(064-088) 51 196
=30 69164 (42.1) T0/167 (41.9) 30.2(238-38.3) 7.8 (2.0-357) 0.98(070-138) 24 47

*eGFR categaries are expesed as mi/min/L73 o "Bxgressed & events per 100 person-years. Sindicates the treatment -by-eGFR eategory interaction P value for the trend test of ordered artegories.

Hndicates the treat ment- by -study heteagensity P value.

AARR — il

"

SNNT = d

Table 1

neaded-to-treat; OV —

i MRA -

d.

il recepton

INC = figit

hittps://dol.org/10.1016/] jehf 2022.06.010
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Steroidal MRA Across the Spectrum of
Renal Functlon A Pooled Analysis of RCTs
Jodo Pedro Ferreira, MD, PuD,"” Bertram Pitt, MD," John 1.V. McMurray, MD," Stuart J. Pocock, PuD,"
Scott D. Solomon, MD," Marc A. Pfeffer, MD," Faiez Zannad, MD, PuD," Patrick Rossignal, MD, PeD"
1.2 12
1 - 1 | i L
3
§ 08 0.8 L
= 1
x
06 06
N o [l
20 40 60 80 100 120 20 40 60 80 100 120
eGFR (mL/min/1.73 m2) eGFR (mL/min/1.73 m2)
——HR m95%Cl
iace: weanT anune  NETps://dolong/101016/] jehf 2022.06.010
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Steroidal MRA Across the Spectrum of
Renal Function A Pooled Analysis of RCTs

Jodo Pedro Ferreira, MD, PuD,"” Bertram Pitt, MD," John 1.V. McMurray, MD," Stuart J. Pocock, PuD,"
Scott D. Solomon, MD," Marc A. Pfeffer, MD," Faiez Zannad, MD, PuD," Patrick Rossignal, MD, PeD"

TABLE 3 Adverse Events According to eGFR Categories
Outcome/eGFR Event-Rate” Placebo Event-Rate” MRA Interaction Study
Category* n/N (%) /N (%) OR (95% C1) P for Trend* Heterogeneity®
Hyperkalemia o000z 0.65
=90 52/803 (6.5) B5/865 (9.8) 157 (1.13-219)
6180 2262788 (81) 2759 (1.3) 1.44 (0.88-2.35)
46-60 167/1,600 (10.4) 295/1,580 (18.7) 1.97 (1.32-2.94)
31-45 100/203 (11.7) 225/889 (25.3) 2.72 (2.02-3.67)
=30 AT 7.7 49/162 (303) 2.09(1.38-3.15)
Worsening kidney function 039 0z2s
=90 207/772 (26.8) 262843 (31.1) 1.22 (0.99-1.53)
6180 588/2688 (21.9) T8/2,668 (277) 137 1.15-162)
46-60 309/1,533 20.2) 4101,515 (27.0) 1.47 (1.28-1.68)
31-45 180/853 (21.1) 248/851 (29.0) 1.54 (1.21-1.95)
=30 21147 (14.3) 35153 (5.5) 2.05(124-3.47)
2GR categories are expressed s mil) min/1.73 m?. "Expressad a5 events per 100 person-years. Tndicates the trestment-by-«GFR categary interaction P value for the trend test
of ardered extegories. “indieates trestment y-study heterageneity P value
OR = odds raiio; other abbrevistions s in Tables 1 and 2.

saces weant eanvne | Ditps:/dolomg/10.1016/] jehf 2022.06.010 w www.hypertonie-akademie.org
21
Steroidal MRA Across the Spectrum of
Renal Function A Pooled Analysis of RCTs
Jodo Pedro Ferreira, MD, PuD,"” Bertram Pitt, MD," John 1.V. McMurray, MD," Stuart J. Pocock, PuD,"
Scott D. Solomon, MD,’ Marc A. Pfeffer, MD," Faiez Zannad, MD, PaD,” Patrick Rossignol, MD, PuD“"
= Steroidale MRAs reduzieren Herzinsuffizienz-Krankenhauseinweisungen und
Mortalitat in einem breiten Spektrum von eGFR Kategorien.
=Es zeigt sich ein abnehmender Nutzen mit Reduktion der Nierenfunktion
=Bei niedriger GFR <30 ml/min ist der Nutzen gering und die Sicherheit nicht zu
unterschétzen
=In der Hochdrucktherapie sollte unter 30 ml/min maximale Vorsicht walten gelassen
werden
saces weant eanvne | Ditps:/dolomg/10.1016/] jehf 2022.06.010 w www.hypertonie-akademie.org
22
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5. Endothelinantagonisten bei resistenter Hypertonie

=Ein resistenter Bluthochdruck ist mit einem deutlich erhéhten kardiovaskularen Risiko verbunden.

=Der Endothelin-Weg ist an der Pathogenese des Bluthochdrucks beteiligt, wird jedoch derzeit nicht
therapeutisch behandelt

=Ziel der Studie war die Beurteilung blutdrucksenkende Wirksamkeit des dualen
Endothelinantagonisten Aprocitentan bei Patienten mit resistenter Hypertonie.

Dual endothelin antagonist aprocitentan for resistant
hypertension (PRECISION): a multicentre, blinded,
randomised, parallel-group, phase 3 trial

Markus P Schlaich, Marc Bellet, Michael AWeber, Parisa Danaietash, George L Bakris, John M Flack, Roland F Drefer, Mouna Sassi-5ayad;
Llayd P Haskell, Krzysztof Narkiewicz, [i-Guang Wang, on behalf of the PREQSION investigators™

Lancet 2022; 400: 1927-37

23

w www.hypertonie-akademie.org

Dual endothelin antagonist aprocitentan for resistant
hypertension (PRECISION): a multicentre, blinded,

randomised, parallel-group, phase 3 trial s S et el e Pt G, e
[PART1] [ PART2 | [ PART3
Double-Blind 1 Safety
Double-Blind Single-Blind Withdrawal ! Follow-up!
Individual 4 weeks 32 weeks 12 weeks 30 days
background Standardized 1
anti background Apracitental .
-hypertensive  therapy Placebo 25mg A”e Pat|enten hatten
medication 4 weeks 4 weeks th . . t t
1-8 weeks Aprocitentan erapileresistenten
————— | __25mg P ) .
sersenng | Screening | mon Pabe O Aprocitentan Blutdruck mit Triple
25mg . .
Therapie (inkl.
Placsbo 3
_I\ Thiazid)
Aprocitenta
| 12.5mg
Continue standard
i background therapy :
y f ........_1._ ......... _!_
i i i i
Start of Randemization Re-randomization  Endof Endof
study treatment  study

Lancet 2022; 400: 1927-37 w www.hypertonie-akademie.org
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Dual endothelin antagonist aprocitentan for resistant
hypertension (PRECISION): a multicentre, blinded,

Marc Belet, Michad AWeber,

randomised, parallel-group, phase 3 trial

LloydP Haskel,

.

L Bakis John M Fack,

Ji-Guang Wang,

| 1965 individuals assessed for eligibility |

1235 exchuded”
- 1054 during screening
181 during run-in

Part 1: Dowble-biind

| 730 individuals randomised |

I

+

!

243 racsived aprocitentan 12.5 mg

243 allocated to aprocitentan 12.5 mg ‘

243 allocated to aprocitentan 25 mg

245 received aprocitantan 35 mgt ‘

244 allocated to placeho

243 raceived placabot

11 discontinued treatment
6 adverse events

™ = patientswithdrew

Jother

9 discontinwed trestment
5 adversa events
2 patients withdrew
2 ather

& discontinued treatmant.
2 adverse events
1 patient withdrew
Jother

732 completed treatment | |Z3&ml|plelail.rea|minl

| | 36 completed treatment

Lancet 2022; 400: 1927-37

w www.hypertonie-akademie.org

25
Dual endothelin antagonist aprocitentan for resistant
hypertension (PRECISION): a multicentre, blinded,
randomised, parallel-group, phase 3 trial A
____________ |
Part 2: Single-blind v
704 individuals received aprocitantan 25 mig
91 discontinued treatment
25 adverse eventst
1 lack of efficacy
19 patients withdrew
™  Elostiofollowup
5 died§
1 dueto pregnancy
32 other
613 compieted treatment
____________ |
Lancet 2022; 400: 1927-37
26
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Dual endothelin antagonist aprocitentan for resistant
hypertension (PRECISION): a multicentre, blinded,

28

26.06.2023

. . "
randomised, parallel-group, phase 3 trial s S et el e Pt G, e
______ \ R
Part 3: Doulle-blind withdrawal L
| 614 individuzls re-randomisady] |
307 allocated to aprodtentan 25 mg¥q 307 allocated to placsho
310 received aproditentan 25 mg** 3073 received placebo®*
19 discontinuad treatment 17 discontinued trestment
g arvarse aventsit & adyerse events
] 1 patient withdrew — 4 patients withdresw
9other 1 liost to fiollow-up
& other
r L
201 completed treatment | | 2B6 completed treatment
Lancet 2022; 400: 1927-37 w wwwhypertonie-akademie.org
Dual endothelin antagonist aprocitentan for resistant
hypertension (PRECISION): a multicentre, blinded,
. . "
randomised, parallel-group, phase 3 trial A
Aprocitentan  Aproditentan  Placebo
125mg (n=243) 25mg(n=243) (n=244) Aprocitentan  Aproditentan  Placebo
‘Age at screcning years 125mg(n=243) 25 mg(n=243) (n=244)
Mean age at screening 612(103) 617(10-4) 622(112) Urine albumin-creatinine ratio at baseline. mg/gé
181065 13E9%) 136 56%) 130 (53%) =0 U4 (60m) R EEY
65toers 78 @) 85 a5 86 (5%) 0ta300 63(26%) 553%) 56 (24%)
7 n9%) 29 28(11%) >300 34(14%) 28 (12%) 28 (12%)
Gender Medical history
" L4535 145 (60 145 (59 Diabetes 131(54%) 137 (56%) 127 (52%)
en (59%) (60%) (59%) Ischaemic haart diseasa 73(30%) 79(32%) 73(30%)
Women 99 (41%) 98 (40%) 99 (41%) Congestive heart failure 48 (20%) 1 (21%) 44(18%)
Geographical area Sleep apnoea syndrome 33(14%) 39(16%) (13w}
Europe 153 (63%) 143 (55%) 152 (62%) Stroke§ 20(8%) (9%) 167%)
North America 76 (31%) 81(33x) 75 (31%) =4 antihypertensive drugs at screening”™ 151 (62%) 158 (65%) 151 (62%)
Asia or Australia 14 (6%) 19 (8%) T 7%} Unattended awtomated office blood pressure at baseline, mm Hg
Race or ethnicity Systolic blood pressure 1632 (8-8) 1533(3.0) 1533(9.0)
White 203 (B4w) 200 (82%) 202 (83%) Diastolic blood pressure B7-9(34) BTT (7Y B71(9:3)
Black or African American 28(12%) 28 (12%) 26(11%) Ambulatory mm H¥l
Asian 11(5%) 14 (6%) 13 (5%) 24h systolic blood pressure: 1377 (133) 1376(152) 171(136)
Othart 10 100 30%) 24 h diastolic blood pressure 835(87) 825(100) 825(91)
BMI at screening kg/m? Data are mesn (5D) or n (%) “The overallpatient istics and antifypertensh i
Mean BMI B6(62) 43(68) BIE6) previousk published” fincludes Amenican indian or v Hawatian o ot P
Low to overweight (<20) 75 (31%) 70(29%) 79 (32%) 241 ‘aprocitentan 125 8%) patients for aproditentan 25 mg: and 238 (08%) patients for
placebo. i i (NS disorders tients
Obese (3010 <40} 135 (56%) 132 (54%) 132 (54%) e o e g ot o6 et
Severely obesa (=40} 32 (14%) 41(17%) 23 (14%) 125 mg. 207 (B5%) patients for aprocitentan 75 ma: and 220 {90%) patients for placebn.
Estimated glomenular filtration rate at baseline 55 (23%) 61(25%) 46 (19%) - - -
between 15 and <60 mL/min per 173 m e e

Lancet 2022; 400: 1927-37
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Dual endothelin antagonist aprocitentan for resistant
hypertension (PRECISION): a multicentre, blinded,

Marc Belet, Michad AWeber,

.

L Bakis John M Fack, di

randomised, parallel-group, phase 3 trial

LioydP Haskel, Ji-GoangWang,an behal
Part1 Part3
Oouble-blind ouble-blind withdrawai
A c.
..... o
g i = o oy
R Eo».
& s + P4 *
: .
r; il 3 e . A
i H ettt By o
-
B L .
; » 3 TR
H
wl 2 ® S
; i ) i P b i ] W E)
Hour after dosing at woek 4 Hour after dosing at week 40
8. o.
Baseline dlastolicbiood  Daytime Night-time Baseline diastolic blood  Daytime Night-time
pressure(mmhg) 857 867 854 761 760 772 pressure(mmg) 786 786 691 698
" _n©
£ Fo
gh e 1IN
‘. H
H HH
EE 2 é: £
£ o S5 o
H: = H : :
3 2 §§ .
B I
8% s 5%
is L > i
10 = = 10
Number of patients 179 175 182 219 208 207 Number of patients 203 205 203 204

From withdrawal baseline (week 36) to week 40
#Placeto  ® Aproctentan 25 mg

From baseline 1o week 4

#Piacebo 1 Aproctentan 125mg @ Aprocitentan 26 mg

Lancet 2022; 400: 1927-37

29

Blutdrucksenkung in
Part 1 und Part 3

w www.hypertonie-akademie.org

Dual endothelin antagonist aprocitentan for resistant
hypertension (PRECISION): a multicentre, blinded,

. .
PR P — .
randomised, parallel-group, phase 3 trial ph g -
e R
e
E ——Placebo
t —+— Aprocitentan 125 mg.
: P
£
H . 1
F /
E e ¥
£ - T
. 7 5 I
P
T o w
- : : :
B
.
5 S
P+
- e i,
1 & 5 » 3 ® B 4‘4
Number of patients. Time k)
e o
—

Lancet 2022; 400: 1927-37
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Dual endothelin antagonist aprocitentan for resistant
hypertension (PRECISION): a multicentre, blinded,

randomised, parallel-group, phase 3 trial et S el Micud AV, Do, LB ol Mk
s S
gl e ol
it ki

—+—Placto
o Aprocitentan 125 mg
- Aprocitentan 25 mg

1|1 +—
foll B -

S 5 z 5w
P
Nwcemmizorg 36 . : . e
.
i
T T : % P64
Nomber of patients Time week)
Apwchmizomg 20 | 7 oo™
Lancet 2022; 400: 1927-37 w wwwhypertonie-akademie.org
31
Dual endothelin antagonist aprocitentan for resistant
hypertension (PRECISION): a multicentre, blinded,
randomised, parallel-group, phase 3 trial s S et el e Pt G, e
Aproditentan Aprocitentan  Placebo
125mg 25mg
Pant 1: Double-blind 243 245 242
e T S Nebenwirkungen:
Oedemaor fluid retention 22 (3:1%) 45(184%) l;‘s . .. . . . o
et 3079 30m0 Odeme und Flissigkeitsretention (9 — 18%)
Hepatic disorder o 1(04%) 2
(0-8%)
Part 2: Single- blind 704 -
Patientswith at least - 185(26:3%)
==
Oedema or fluid retention = 128(182%) = .
i N CC B Sehr effektive Blutdrucksenkung, aber
= s B = Hoher NW-Anteil - ggf. interessant bei
Patientswith at least = BEER B . .
e itnon - R TheraplereS|stenz?
Anaemiaor haemodiiution - 6(19%) z}:
e : ek Kommt die Therapie? Eher fraglich. NW nicht
for Regukancn . .
e glinstig.
Table 2: ial i
Lancet 2022; 400: 1927-37 w wwwhypertonie-akademie.org
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6. Aldosteron-Synthase Inbition in der
Blutdrucktherapie

= Die Aldosteronsynthase steuert die Synthese von Aldosteron und ist ein Ziel fir die Behandlung
von Bluthochdruck seit mehreren Jahrzehnten.

= Die selektive Hemmung der Aldosteron-Synthase ist interessant, aber schwer zu erreichen

=Die Cortisolsynthese wird durch ein Enzym katalysiert, das eine hohe Sequenzdhnlichkeit von 93 %
mit Aldosteron-Synthase aufweist.

=|n praklinischen und Phase-1-Studien hatte Baxdrostat 100:1-Selektivitat fir die Enzymhemmung
und Baxdrostat reduzierte den Plasma-Aldosteronspiegel, jedoch nicht Cortisolspiegel.

Phase 2 Trial of Baxdrostat for Treatment-
JP\cygslstﬂant Hypertension

DOI: 10.1056/NEJMoa2213169

w www.hypertonie-akademie.org

33
Angiotensinogen
. | lum
Wirkung t.ﬁé’é’ﬁ’p,ﬁm
4 Renal perfusion '——-'
Aldosteronsynthase- + Nacl delivery
I h . b .t. Sympathetic stimulation
nhibition Anguotansm 1
5 converting enzyme
(ACE)
Angiotensin Il l
| one
Synthase Inhibitor \r‘ ’
sadlum and water retentlon
Potassium excretion
Increase bllood volume
.0
2023 Awosika et al. Cureus 15(3): 36184, DOl 10.775% cureus. 36184 D wwhypertonie-skademie.org
34
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Phase 2 Trial of Baxdrostat for Treatment-

Resistant Hypertension

Brian Mur

Deepak L. Bhatt, M.D., M.P.H.,

779 Patients were assessed
[ | 415D notmeetinclusion criteria
or met exclusion criteria
360 Entared single-blind runin poriod
4"
275 Underwent randomization
1 Assigned to receive baxdrostat, 1 my,
™| did not receive baxdrostat or placebo

69 Were assigned to and 67 Were assigned to and 69 Were assigned to and ‘

received baxdrostat, 1 mg received baxdrostat, 2 mg recoived plac

69 Were assigned to and
tocoived baxdrostat, 0.5 mg

' | !

11 Withdrew
3 Were last to follow-up
4 Withdrew eonsent

9 Withdrew
1 Was lost to follaw-up
3 Withdrew consent

4 Withdrew
3 Were lost ta follow-up
1 Was withdrawn by

1 Was lost to follow-up
1 Had other reason

physician

1 Was withdrawn by
physician
1 Had adverse event

3 Were withdrawn by

physican
1 Had adverse event

2 Had protocol deviation
1 Had other reason

|

2 Withdrew ‘

69 Were included in the
safety and efficacy analyses

67 Were included in the

safery and effcacy analyses

£9 Were included in the
safety and efficacy analyses

€9 Were included in the
safety and efficacy analyses

DOI: 10.1056/NEJMoa2213169

35

Mason W. Freeman, M.D., Yuan-Di Halvorsen, Ph.D., William Marshall, M.D.,
Mackenzie Pa

ater, Ph.D., Jon Isaacsohn, M.D., Catherine Pearce, D.H.Sc.,
y, M.D., M.P.H., Nicholas Alp, M.D., Ajay Srivastava, M.D.
nd Morris J. Brown, M.D
tigators*

for the BrigHTN |

779 Patienten mit
Therapieresistenten Bluthochdruck
>130/80 mmHg mit drei
blutdrucksenkenden Medikamenten
stabil (ACD)

12 Wochen Therapie

Endpunkt: Anderung des Blutdrucks

w www.hypertonie-akademie.org

Phase 2 Trial of Baxdrostat for Treatment-

Resistant Hypertension

Mason W. Freeman, M.D., Yuan-Di Halvors
ater, Ph.D., Jon Isaacsohn, M.D., Catherine Pearce, D.H.Sc.,

Mackenzie
Brian Murph

Deepak L. Bhatt, M.D., M.P.H.,

Ph.D., William Marshall, M.D.,

y, M.D., M.P.H., Nicholas Alp, M.D., Ajay Srivast
nd Morris J. Brown, M.D
vestigators*

for the BrigHTN |

DOI: 10.1056/NEJMoa2213169
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Baxdrostat,
0.5 mg
(N=63)

6152103
39 (56)
30 (43)
36 (52)

45 (65)
2 (32)
11
1
33 (48)
332453

14762125
876177

81.0:204
14 (20)
55 (80)

26 (38)
43 (62)

Table 1. DumgﬂyN( and Clinical Characteristics of the Patients at Baseline.*
Placebo

Characteristic (N=69)
Age

Mean —yr 63.8:108

<85 yr— no. (%) 32 (46)

=65 yr— no. (%) 37 (54)
Male sex — no. (%) 42(61)
Race or ethnic group — no. (%)

White 51(74)

Black 16 (23)

Asian 2(3)

American Indian or Alaska Native 0

Hispanic or Latink 30 (43)
Body-mass indexi: 321253
Seated blood pressure — mm Hg

Systolic 1489:12.4

Diastolic 88.2:6.1
Estimated glomerular fitration rate

Mean — mimin/1.73 m* 8554175

<80 ml/min/1.73 m* — no_ (%) 69

260 mljmin/L73 m* — no. (%) 63 (91)
Diabetes — no. (%)

Yes 28 (41)

No a1 (59)

Baxdrostat, Baxdrostat,
1 mg 2mg
(N=70) (N=67)
627:101 61.2:10.8
39 (56) 41(61)
31 (a4 26 (39)
37 (53) 38(57)
48 (69) 47 (70)
20 (29) 19 (28)
203 1)

o [
2333 32 (48)
31952 333251
147.72131 14732118
87.7:6.0 88.2:7.1
8324206 85.2:10.4
11 (16) 3(12)
59 (34) 59 (88)
20 (29) 31 (46)
50 (71) 36 (54)

w R TR A AT
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Phase 2 Trial of Baxdrostat for Treatment-

Resistant Hypertension

Mason W. Freeman, M.D., Yuan-Di Halvorsen, Ph.D., William Marshall, M.D.,
Mackenzie Pater, Ph.D., Jon Isaacsohn, M.D., Catherine Pearce, D.H.Sc.,
Brian Mur 1.D., M.P.H., Nicholas Alp, M.D., Ajay Srivastava, M.D

Deepak L. Bhatt, M.D., M.P.H., and Morris J. Brown,
for the BrigHTN Investigators*

26.06.2023

A Change from Baseline in Systolic Blood Pressure

LSM Change
(mm Hg)
I

B Change fram Bascline in Diastolic Blood Pressure

O m— -

-5

10 I
52 e

LSM Change
(mm Hg)

a5 T
2 P-0i003
-203
P<0.001 Sl
Placbo 05'mg 1mg 2my " Placsbo 05'mg Img 2mg
Baxdrostat Baxdrostat

€ Change in Systolic Blood Pressure over Time
Baxdrostat, =—w— Baxdrostat, === Baxdrostat,
05mg 1mg

~+— Placebo

LSM Change
(mm Hg)

D Change in Diastolic Blood Pressure over Time

—=— Flacebo

LSM Change
(mm Hg)

Baxdrostat, — Baxdrostat, —— Baxdrosial
05mg Img

Trial Day

DOI: 10.1056/NEJMoa2213169
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Trial Day

Einfluss auf Blutdruck

w www.hypertonie-akademie.org

Phase 2 Trial of Baxdrostat for Treatment-

Mason W. Freeman, M.D., Yuan-Di Halvorsen, Ph.D., William Marshall, M.D.,

Mackei
Brian

Resistant Hypertension

nzie
Murph

Deepak L. Bhatt, M.D., M.P.H.,

er, Ph.D., Jon Isaacsohn, M.D., Catherine Pearce, D.H.Sc.,
1.D., M.P.H., Nicholas Alp, M.D., Ajay Srivast

M.D.

nd Morris J. Brown,
vestigators*

for the BrigHTN |

A 24-Hr Urinary Aldosterone Normalized for Creatinine

DOI: 10.1056/NEJMoa2213169

38

P

E g

5 [ .
23 Mean (+SD) Baseline
<2 1004 24-Hr Urinary
g T Aldosterone Level

- osterone
5 2 0 e
= A Placebo 364£228
22 3004 Baxdrostat, 05 mg 4371264
E g Baxdrostat, 1 mg 398+233
5 Baxdrostat, 2 mg 4312399 .

ot T S Einfluss auf 24h Aldosteron
Baxdrostat | .
m Urin
B Serum Aldosterone
- 2
T (N S Placebo :
: Einfluss auf Serum-Aldosteron
Mean (£5D)
i= I Baseline Serum
é % Baxdrostat, 0.5 mg Aldosterone Level
=] gaxdrostat, | mg ng/dl
I ¢ Baxdrostat, 2 mg Placebo 67:48
& Baxdrostat, 05mg  69:4.2
i Baxdrostat, 1 mg 7.9:58
u . : : : : Baxdrostat, 2 mg 84155
20 40 60 B0 100
Trial Day
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Phase 2 Trial of Baxdrostat for Treatment-
Resistant Hypertension

C Plasma Renin Activity

D Serum Total Cortisol
6

& 20

E

= 159 Baxdrostat, 2 mg

3 E 1o

EE

E s . Badrostat, 1mg

== % % Baxdrostat, 0.5 mg Placebo

s o= B Baxdrostat, 0.5 mg

% Placsbo Baxdrostat, 1 mg

2 . ‘ ‘ : ‘ Baxdrostat, 2 mg
20 40 &0 20 100

Trial Day

Change in Cartisal Level
wg/dl

Baxdrostat, 2 m
f Eadrostr { m%l
Baxdrostat, 0.5 thg
Placebo Placebo

L e S Baxdrostat, 0.5 mg
Baxdrostat, 1 mg
S . ! i : Baxdrostat, 2 mg
20 40 60 80 100
Trial Day

Mean (5D)
Baseline Plasma
Renin Activity
ngfmifhr
45267
11252
5.2:108
672104

Mean (5D)
Baseline Serum

Total Cortisol Level

wg/d!
89216
9.6+4.0
9.7+4.1
10.3:4.0

DOI: 10.1056/NEJMoa2213169
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man, M.D., Yuan-Di Ha
er, Ph.D., Jon Isaac

for the BrigHTN Investigators

n, Ph.D., William Marshall, M.D
e Pearce, D.H.Sc.,
Srivastava, M.D.
rown, M.D.

Einfluss auf Plasmrenin

Einfluss auf Cortisol
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Phase 2 Trial of Baxdrostat for Treatment-

Mason W. Freeman, M.D., Yuan-Di Ha

Ph.D., William Marshall, M.D.
earce, D.H.Sc.,,
Srivastava, M.D.

ak L. Bhatt, M.D., M.P.H., and Morris J. Brown, M.D.

Resistant Hypertension

for the BrigHTN Investig

Table 2. Adverse Events That Occurred during the Treatment Period.
Baxdrostat, Baxdrostat,
Placebo 0.5 mg 1mg
Event (N=69) (N=69) (N=69)
o.of No. of No. of
Patients with ~ No.of  Patients with  No.of  Patientswith  No. of
Event (%) Events Event (%) Events Event (%) Events
Any serious adverse event® 2(3) 3 0 o 2(3) 3
Any adverse event 28 (41) 50 24 (35) 38 36 (52) 77
Adverse event of special 0 0 1(1) 1 5(7) 6
interestt
Hyponatremia 0 0 0 0 2(3) 2
Hypotension 0 0 0 o 1(1) 1
Potassium level 0 0 0 0 2(3) 2
=6.0 mmol/liter
Potassium level between 0 0 1(1) 1 2(3) 2
5.5 and 5.9 mmol/liter
on at least two con-
secutive occasionss

Baxdrostat,
2mg
(N=67)
o. of
Patients with ~ No. of
Event (%) Events
6(9) 12
32 (48) 67 . .
By A Sicherheit
1(2) 1
0 0
1(2) 1
1) 1

DOI: 10.1056/NEJMoa2213169
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Phase 2 Trial of Baxdrostat for Treatment-
Resistant Hypertension

Die Substanz wird in eine Phase IlI-Studie gehen — geplant ab 2024

w www.hypertonie-akademie.org

DOI: 10.1056/NEJMoa2213169
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7. Einfluss von Schwangerschaft-induzierten Hochdruck

auf zuklnftige Herzversagen

=Unglinstige Schwangerschaftsverldufe (Praeklampsie, Hochdruck)sind mit einem erhéhten Risiko

fur Herz-Kreislauf-Erkrankungen verbunden sind

=Ziel der Studie war das Risiko flr eine Herzinsuffizien nach schwangerschaftsbedingten

hypertensiven Stérungen zu beurteilen

=Es handelt sich um eine bevolkerungsbasierte, abgestimmte Kohortenstudie, die alle

erstgebdrenden Frauen ohne kardiovaskuldre Vorgeschichte umfasste, die zwischen 1988 und 2019

im schwedischen medizinischen Geburtenregister aufgefiihrt ist. Frauen mit

schwangerschaftsinduzierter Erkrankung Patienten mit hypertensiver Erkrankung wurden mit

Frauen mit normotensiver Schwangerschaften verglichen.

Pregnancy-Induced Hypertensive JACC: HEART FAILURE

- - - https://doi.org/10.1016/].jchf.2023.03.021
Disorder and Risks of Future Ischemic
and Nonischemic Heart Failure oo s o o nn i s v
w R TR A AT
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Einfluss von Schwangerschaft-induzierten Hochdruck
auf zuklinftige Herzversagen

=Unglinstige Schwangerschaftsverldufe (Praeklampsie, Hochdruck)sind mit einem erhéhten Risiko
fUr Herz-Kreislauf-Erkrankungen verbunden sind

=Ziel der Studie war das Risiko flr eine Herzinsuffizien nach schwangerschaftsbedingten
hypertensiven Stérungen zu beurteilen

=Es handelt sich um eine bevolkerungsbasierte, abgestimmte Kohortenstudie, die alle
erstgebdrenden Frauen ohne kardiovaskuldre Vorgeschichte umfasste, die zwischen 1988 und 2019
im schwedischen medizinischen Geburtenregister aufgefiihrt ist. Frauen mit
schwangerschaftsinduzierter Erkrankung Patienten mit hypertensiver Erkrankung wurden mit
Frauen mit normotensiver Schwangerschaften verglichen.

Pregnancy-Induced Hypertensive JACC: HEART FAILURE
- . - https://doi.org/10.1016/j.jchf.2023.03.021
Disorder and Risks of Future Ischemic
and Nonischemic Heart Failure e e s e me oo oo
w www.hypertonie-akademie.org
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Pregnancy-Induced Hypertensive JACC: HEART FAILURE
Disorder and Risks of Future Ischemic

and Nonischemic Heart Failure e mne: v oo s no

P achedCoron > Folowip 3 Ouiomes 3
Primiparous women without previous CVD registered Followed in the Swedish national Patient and Cause of Death Register m
In the Swedish Medical Birth Reglster between 1988 and 2019
pregnancy- / Heart failure (All)
? ? n.:pgiﬁ " shemcHextfalure
Pregnancy-induced Normotensive \—
hypertensive disorder pregnancy
T R T
https://doi.org/10.1016/j.jchf.2023.03.021 w www.hypertonie-akademie.org
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Pregnancy-Induced Hypertensive JACC: HEART FAILURE
Disorder and Risks of Future Ischemic
and Nonischemic Heart Failure e o o o o s v

Matched Unexposed
Study Subjects
TanLet of Exposed Study Subj Exposed Study  With Normatensive
With Mypertansive Disorder of Pregnancy and Matched Subjects With HOP  Pragnancy”
Unexposed Comparator Subjects (n = 79,334) (n = 396,531}
Matched Unexposed Smoking status
Stuay subiects
© With Nex: ive Any during pregnancy 5,966 (7.5) 39,981 (10.1)
. . Subjocts With HOP  Prognancy” Missing 3549 (45) 17,165 (4.3)
79334 Patientinnen (-734)  (n-38s30 WF 3558 (45) 15412 3.9)
e Duplex 3544 (45) 5281 (13)
. . 19881993 N9 05N s9ENasH PrpniguinEy ol
mit Hypertonie- s Bonmy  wond e ouw  wwme
x:.:‘.;s 1:;:::&022)' :_f::uw:g Renal falure 65 (0.08) 175(0.04)
Kom pl i kat|onen s ) i Rheumatoid artyitis 179 (0.23) 624(016)
sastarnal sge st deivesy SLE 81(0.10) 21 (0.05)
wu r-d e n m it Median 280(5.0-32.0) 280 (25.0-32.0) Pregnancy complications.
<0y 2435 31 12150 1) Gestational diabetes 1553 2.0) 3,744 (0.9)
. . 025y 22,365 (282) ™m,sss (282 Placenta abruptio 755(1.0) 1483 (0.4)
396531 Patientinnen w0y mse280) 192810 (601 Preterm bt 15450 095) 2280558
35y M@ 88860 224) Moderate preterm 12076 (52) 19577 (49)
H H >By 8200 04) 40,836 (104) Very preterm 2587 33) 2,046 (0.5)
Oh ne KO| Y |p| | kat'onen Early pregnarcy BML kg/m” Extreme preterm 787 (1.0) 1182 (0.3)
S B small-for-gestatioral age 9,561 (12.1) 1231261
ver I ic h en SES 209 485 LB TR Apgar score <4 at 5 min 737 (09) 2040 0.5
185250 ) Recurrent HOP 10,856 (13.7) NA
251299 18650 5 71206 (18.0) '
= L) ) Values are n (%) o median (IGR). “Matched on mateeral age at delivery and year
Mising 603059 62415057 of deery. "Moderate reterm bt s cefined between 2.0 and %646 gesta
Educationsl level onal weeks 3 delivery; very preterm bt is dened between 260 and 3116
cay e 25,997 (6.6) :ﬂm-:::x at delivery; and extreme preterm birth as <2840 gestational
oRy A2 4200 150,573 AT} Ml body mass index; HDP hypestensive disorder of pregnancy;
sy 070361 6222 1545) IVF = in viro farlizaton; NA = e sppkable; SLE =~ systmmic. lups
Missing 488 (0.5) 2438 09) erythematosts.
https://doi.org/10.1016/]j.jchf 2023.03.021 w www.hypertonie-akademie.org
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Pregnancy-Induced Hypertensive JACC: HEART FAILURE
Disorder and Risks of Future Ischemic
and Nonischemic Heart Failure e o o o o s v

TABLE 2 Incidence and HRs of Heart Failure and Subtypes Among Women With Hypertensive Disorder of Pregnancy Compared With
Matched Comparators With Normotensive Pregnancies

Exposed Study Subjects With Matched Comparators With
Hypertensive Disorder of Preg y Nor i g| y HR (95% CI)
Rate/10,000 Rate/1,000
Events Person-years person-years Events Person-years person-years cHR* aHR® aHR®

Heart failure overall

All 377 1,139,197 33(20-46) 1033 5,656,853 1.8 (1.4-22)  1.81(1.61-2.04) 1.70 (1.51-1.91) 151(130-1.76)
Ischemic heart failure

Al 88 1,140,971 0.8 (0.2-1.4) 168 5,662,374 0.3(0.1-0.5) 2.59 (2.00-3.36) 2.28 (1.74-2.98) 2.08 (1.44-3.00)
Nonischemic heart failure

All 290 1,134,731 26 (14-3.7) 869 5,654,891 1.5 (1.2-1.9) 1.67 (1.47-191)  1.60 (1.40-1.83)  1.54 (1.31-159)

Walues are HRs with 95% Cls,unless otherwise indicated. Conventional Cox regression model was used for calculation of HRs. No correction for multiple testing was applied.

*Adjusted for matching variables, maternal age at delivery, and birth year. Al study participants included in analyses. "Mnﬂel]:zdjmted for prepregnancy comorbidity (renal

disease, diabetes type 1 or 2, theumatoid arthritis, and systemic lupus erythematosus yes/no) and maternal educational level. A total of 471,634 study participants included in

analyses. "Model 2: adjusted for variables of model 1 + smoking status early pregnancy and early pregnancy BMI. A total of 391,872 study participants included in analyses.
aHR = adjusted HR; cHR = crude HR.

https://doi.org/10.1016/j.jchf.2023.03.021 w www.hypertonie-akademie.org
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Pregnancy-Induced Hypertensive JACC: HEART FAILURE
Disorder and Risks of Future Ischemic
and Nonischemic Heart Failure e o o o o s v

FIGURE 2 Plot of the HRs of Heart Failure, According to Subtype. in Women Pregnancy vs Pregnancy, Stratified
per Exposure Characteristics
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was applied. IR  inddence rate.

https://doi.org/10.1016/j.jchf.2023.03.021 w www.hypertonie-akademie.org
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Pregnancy-Induced Hypertensive JACC: HEART FAILURE
Disorder and Risks of Future Ischemic
and Nonischemic Heart Failure e o o o o s v

Hazard Ratios of Heart Failure Subtypes in Time Hazard Ratios of Heart Failure Subtypes, Stratified by
Periods Since Index Delivery Exposure Characteristics

lmdnmmssﬂmnﬁdun
All HDP -
mpsia - . .
PR 5 Gestational hypertension —a— Nach Schwangerschaftskomplikationen
H < HBSZFﬁﬁﬁgwy = L e
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£ HDP + repeated HDP —— . .
] enorm wichtig, um
£ a0 e = itkomplikationen im idealen Fall
= Gmm:ghmd::“m iBhes Langzeitkomplikationen im idealen Fa
o TIDb + bretorm delivery <w34 333 1 66330 —_— zu identifizieren und auch zu
E3 20 HDP + Fetal growth restriction 2.04 (1.52-2.73) —_—— .
g 2 + HDP + repeated HDP 190 (142-2.55) — verhindern
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48

24



26.06.2023

8. Wie gut funktionieren blutdrucksenkende Medikament
nach einer renalen Denervation — eine
Grundlagenuntersuchung

= Die renale Denervirung (RDN) kann bei Patienten mit unkontrollierter Hypertonie den Blutdruck
senken
=Die Wirksamkeit verschiedener Medikamentengruppen nach RDN ist unterschiedlich.

=Es wurden bei spontan hypertensiven Ratten eine RDN oder Scheinintervention durchgefiihrt und
der Effekt der Blutdrucksenkung durch Amlodipin, Olmesartan, Hydrochlorothiazid, Bisoprolol,
Doxazosin oder Moxonidin flir 28 Tage untersucht und auch die Aktivierungdes Renin-Angiotensin-
Aldosteron-Systems untersucht.

Efficacy of Antihypertensive Drugs of ~ Hypertension. 2023;80:e90-e100.
Different Classes After Renal Denervation in
Spontaneouslvy Hvpertensive Rats

Mathias Hohl®; Lucas Lauder®; Ozlem Sevimli, Mert Tokcan®, Lea Wagmann®®, Felix Gétzinger®, Clara Schneider,
Ulrich Hibner, Ulrike Lehnert, Markus R. Meyer, Michael Bohm(, Felix Mahfoud

w www.hypertonie-akademie.org
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Efficacy of Antihypertensive Drugs of
Different Classes After Renal Denervation in
Spo ntan eous |y Hy pe rte ns |Ve RaJ[S Mathias Hohl(®; Lucas Lauder®; Gzlem Sevimli, Mert Tokcan®, Lea Wagmann(®, Felix Gétzinger®, Clara Schneider,
Ulrich Hiibner, Ulrike Lehnert, Markus R. Meyer, Michael Bohm®, Felix Mahfoud!
RDN RDN  amlodipine
H 160 ' :
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2 E 130 ok
g E
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& RDN control = meo
Plasel  Phase Phase ] Phave lI
0days 28 days 10days  2days
RDN o treatment RDN  amlodipine
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% & RDN % 150
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=% =8 Nt
it IR
5 il P sHAM
= ! : AM
= : SR : + RDN
Phase | Phase Il Phase [ Phase 1l
10 days 28 days 10 days 28 days
RDN clmesartan ROV HCT
(Hypertension. 2023;80:e90-e100. D wwhypertonie-skademie.org
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Efficacy of Antihypertensive Drugs of
Different Classes After Renal Denervation in

Spontaneously Hypertensive Rats

Mathias Hohl®;
Ulrich Hiibner, Ulrike Lehnert, Markus R. Meyer, Michael Bohm®, Felix Mahfoud!

Lucas Lauder®; Ozlem Sevimli, Mert Tokcan®, Lea Wagmann(®, Felix Gotzinger®, Clara Schneider,

26.06.2023

RDN  bisoprolol RDN  doxazosin
160 1 : H :
. : ke
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]
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5E 1m0 :
ES
P
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10 days 28 days 10 days 28 days
RDN bisoprolal RDN doxazosin
RDN  moxonidine
160 H H (O SHAM control
g “JRDN control
7 [[] SHAM bisoprolal
5 :I:: ] SHAM amlodipine RDN bisoprolol
£E [_]RDN amlodipine .
€ E /\ SHAM doxazosin
H { SHAM olmesartan RDN doxazosin
z © SHAM
= omr 4 < RDN VRDN olmesartan o, qaM moxonidine
b SHAM HCT & ;
Phase [ Phase I Vb C < RDN moxonidine
10 darys 28 days v RDN HCT
RDN moxonidine

(Hypertension. 2023;80:e90-e100.
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Efficacy of Antihypertensive Drugs of
Different Classes After Renal Denervation in

Spontaneously Hypertensive Rats

Drug

Mean change in MAP, mmig

(adjusted 95% CI)

Control
Olmesartan
Amlodipine
Bisoprolol
Moxonidine
HCT

Doxazosin

—a—

10.60 (8.29 t0 12.90)
-15.89 (-18.62 to -13.15)
-11.98 (-14.70 to -9.26)

-2.00 (-4.76 10 0.76)

-0.13 (-2.68 10 2.94)
1.06 (-2.00 to 4.12)

18.08 (15.30 to 20.86)

H
H
i

— T
0

3 o 15 20

Mean MAP change (adjusted 95% CI), mmHg
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Mathias Hohl®; Lucas Lauder®; Ozlem Sevimli, Mert Tokcan®, Lea Wagmann(®, Felix Gotzinger®, Clara Schneider,
Ulrich Hiibner, Ulrike Lehnert, Markus R. Meyer, Michael Bohm®, Felix Mahfoud!

Amlodipin und
Olmesartan haben
nach RDN eine
zusatzliche
blutdrucksenkende
Wirkung

DR ——
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Efficacy of Antihypertensive Drugs of
Different Classes After Renal Denervation in
Spontaneou5|y Hypertenswe Rats Mathias Hohl(®; Lucas Lauder®; Gzlem Sevimli, Mert Tokcan®, Lea Wagmann(®, Felix Gétzinger®, Clara Schneider,

Ulrich Hiibner, Ulrike Lehnert, Markus R. Meyer, Michael Bohm®, Felix Mahfoud!

Drug Mean change in heart rate, b.p.m.
(adjusted 95% CI)

Control —e—i 4.67 (0.08 10 9.43)

Olmesartan —eo—1 3.14 (-2.54 10 8.81) Bisoprolol und

Amlodipine i —e— 10.57 (4.99 t0 16.15) Moxonidin beeinflussen

Bisoprolol —e—i é S18.61 (24.18 1o -13.04) :aCthDN dle h

Moxonidine  F—a— -28.22 (-34.08 to -22.36) erzirequenz ohne

: blutdrucksenkende
HCT ! —e— 9.65 (3.59 to 15.70) .
: Wirkung
Doxazosin ! —e—i 1880 (13.21 to 24.40)
-3‘5 -;0 -2‘5 -.':0 -l'< -lll] ‘S (; ; L‘U 1[5 2I[J 2‘5
Mean heart rate change (adjusted 95% CI), b.p.m.
(Hypeﬂension. 2023;80:egb_e100. w www.hypertonie-akademie.org
53
Efficacy of Antihypertensive Drugs of
Different Classes After Renal Denervation in
Spontaneou5|y Hypertenswe Rats Mathias Hohl(®; Lucas Lauder®; Gzlem Sevimli, Mert Tokcan®, Lea Wagmann(®, Felix Gétzinger®, Clara Schneider,
Ulrich Hiibner, Ulrike Lehnert, Markus R. Meyer, Michael Bohm®, Felix Mahfoud!
=Nach eine RDN kdnnten Calciumantagonisten und Sartane die optimalen Kombinationspartner flr
eine Blutdrucksenkung sein
=|imitation: In der Studie wurden keine Kombinationen getestet
=|n den RDN Studien mit Medikation wurde als Kombination in der Regel Sartane und auch
Amlodipin als Parnter gewahlt — dies kdnnte auch die aditionell beobachteten Blutdruckenkung mit
erklaren
(Hypertension. 2023;80:e90-e100. D wwhypertonie-skademie.org
54
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9. Pathophysiologie des fehlenden nachtlichen
Blutdruckabfalls — eine Ubersicht

=Ein fehlendes Dipping des Blutdruck in der Nacht ist mit schlechterem renalen und
kardiovaskuldren Ereignissen assoziiert.

=Die Pathophysiologie des fehlenden nachtlichen Blutdruckabfalls ist kompliziert und mehrere
Mechanismen sind involviert.

=Die Kenntnis Uber die Mechanismen kann eine gezielte Therapie ermoglichen.

Pathophysiology of the Nondipping Blood
Pressure Pattern

Justine Huart™", Alexandre Persu®*, Jean-Philippe Lengelé®?, Jean-Marie Krzesinski®>, Francois Jouret', George S. Stergiou

Hypertension. 2023;80:719-729.

w www.hypertonie-akademie.org
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Pathophysiology of the Nondipping Blood
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Pathophysiology of the Nondipping Blood
Pressure Pattern

Porturbations in sleop-activity | Aging

o Sleop doprivation

Insomnia

Obstructive sleep apnea

Chronic kidney disease

Heart failure

Restless logs syndrome

Narcolepsy

Was sind die Hauptursachen:

Justine Huart®", Alexandre Persu®", Jean-Philippe Lengelé®, Jean-Marie Krzesinski®, Francois Jouret®, George S. Stergiou®

1. Storung des Schlafrhythmus
2. Storung der autonomen Regulation
3. Storung des Wasser und Natrium-Haushalt

Hypertension. 2023;80:719-729.

Autonomic dysfunction Aging Water and sodium retention Aging

Seasonal variations.
Orthostatic hypotension High-salt intaka
Obstructive sioop apnea farvsalt
Diabotes Salt sensitivity
Chronic kidney disease Black population
Renovascular hypartonsion Heart failure
Hyporthyroidism Chronic kidney disease
Parkinson diseaso a
Ronal or cardiac transplantation crovaseur Typertension

. Primary aldosteronism

Quadriplega Hyperparathyroidism
Puro autonomic faiure Hypercortisolism
Multiple system atrophy Autonomic failure
Uremic neuropathy

Acromagaly

w www.hypertonie-akademie.org
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Pathophysiology of the Nondipping Blood

Pressure Pattern

Hypertension. 2023;80:719-729.

Justine Huart®", Alexandre Persu®", Jean-Philippe Lengelé®, Jean-Marie Krzesinski®, Francois Jouret®, George S. Stergiou®
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Pathophysiology of the Nondipping Blood

Pressure Pattern

Justine Huart®*, Alexandre Persu®", Jean-Philippe Lengelé®, Jean-Marie Krzesinski®®, Frangois Jouret®, George S. Stergiou
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Genenc
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‘ Antibiotics
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lran:pldn
tation
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Hypertension. 2023;80:719-729.

Das Mikrobiom hat auch einen Einfluss auf
die Blutdruckregulation — eine vermehrt
Bildung von kurzkettigen Fettsduren spielt
hier moglicherweise eine Rolle — eine
Beeinflussung konnte hier auch eine
Stabilisierung erreichen

w www.hypertonie-akademie.org
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10. Der Einfluss einer chronischen Hypertonie und
kardiovaskularen Ereignissen: Die Rolle einer komplizierten

Schwangerschaft

= Es gibt Hinweise bei Patientinnen mit Hypertonie und dem Risiko von Herz-Kreislauferkrankungen
in Patientinnen mit hypertensiven Schwangerschaftskomplikationen

=Es wurden elektronische Gesundheitsakten in der CALIBER-Plattform (UK) verwendet, um eine
britische Kohorte von Frauen mit erfassten Daten zu definieren Geburten zwischen 1997 und 2016.

= Es wurde eine multivariate Cox-Regression durchgefiihrt, um den Zusammenhang zwischen

chronischen Bluthochdruck mit und ohne Schwangerschaftskomplikationen und kardiovaskuldren

Ereignissen zu Uberpriifen
Association Between Chronic Hypertension and
the Risk of 12 Cardiovascular Diseases Among
Parous Women: The Role of Adverse Pregnancy
Outcomes

Sukainah Al Khalaf

(Hypertension. 2023;80:00-00. DOI: 10.1161/HYPERTENSIONAHA.122.20628.)

, Lucy C. Chappell

, Ali S. Khashan,” Fergus P. McCarthy®; Eilis J. O'Reilly®*

w R TR A AT
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Association Between Chronic Hypertension and
the Risk of 12 Cardiovascular Diseases Among

Parous Women: The Role of Adverse Pregnancy
Outcomes

Sukainah Al Khalaf®, Lucy C. Chappell®, Al S, Khashan; Fergus P. McCarthy; Eilis J. OReily®*

1,894,144 pregnancies

1,304,676 women met the inclusion criteria P

Excluded:

History of CVD prior to entry date (n=14,048)
Pre-pregnancy diabetes (n=22,336)
Pre-pregnancy chronic kidney disease [n=921)

Records with untreated inferred hypertension (n=40,840)
Records with unspecified hypertension during pregnancy (31,752)

I

N=1,784,247 pregnancy records

1,250,913 women incl

No chronic hypertension
1,771,599

Chrenic hypertension

No APOs (n=1,615,777)

HDP*
(n=59,246)

P
i

N
Other APOs |

(n=96,526) |
R

No APOs (n=10,144)

(Hypertension. 2023;80:00-00. DOL: 10.1161/HYPERTENSIONAHA.122.20628.)

61

12698 mit
Hypertonie (0,7%)
1771549 ohne
Hypertonie

w www.hypertonie-akademie.org

Association Between Chronic Hypertension and
the Risk of 12 Cardiovascular Diseases Among

Parous Women: The Role of Adverse Pregnancy
Outcomes

Sukainah Al Khalaf®, Lucy C. Chappell®, Al S, Khashan; Fergus P. McCarthy; Eilis J. OReily®*

Table 2. Associations Between Chronic Hypertension and Cardiovascular Diseases
According to APOs and Hypertensive Disorders During Pregnancy

Events N cases (%) | Crude HR (95% CI) | Adjusted HR (85% CI)*
Al stroke
No ehronic HTN or APO 1218 (0.08) | Reference Reference
No chronic HTN with APO 174 (0.18) | 283 2.40-a 32) | 267 (2.27-3.13)
HDP (preeclampsiaigestational HTN) | 96 (0.16) 226(184-379) | 2.22 (1.80-2.74)
Chronic HTN without APO | 52 (0.51) [ 4.78 (3.60-6.30) | 434 (3.27-5.77)
Chronic HTN with APO 11(095) | 101 (556-18.3) | 893 (491-163)
Superimposed preeclampsia 8 (0.57) 544(271-109) | 525 (261-106)

Cardiac atherosclerosis

Na chronic HTN or APO

10793 (0.67) | Reference

Reference:

Na chranic HTN with APO 767 (0.80) 1.45 (1.34-1.56) 1.29 (1.20-1.30)
HDP (pree 704(119) | 187(1.73-202) | 1.45(1,34-158)
Chronic HTN without APO 308 (3.04) | 3.13 (2.80-3.61) | 2.02 (1.80-2.27)
Chronic HTN with APO 38 (3.30) 3,63 (2.63-5.00) 2.21 (1.60-3.04)
Superimposed preeclampsia [eaass | [a33 @e2-420)

All CVDt
No chronic HTN or APO
No chronic HTN with APO

Cheonic HTN without APO
Chonic HTM with APO
Superimposed presclampsia

(Hypertension. 2023;80:00-00. DOL: 10.1161/HYPERTENSIONAHA.122.20628.)
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HDP (preeclampsia/gestational HTN) | 868 (1.5)

5.30(4.17-6.73)

13058 (0.86) | Reference

1140 (1.2) 1.85 (1.56-1.76)

1.78 (1.67-1.81)
309(39) | 319(288-352)
I 56 (4.9) | 4.26 (3.27-5.55)
B | 473 @.78-5.92)

| 149 (1.40-1.58)
1.46 (1.35-1.56)
218 (1.97-2.41)
| 2.75 (2.11-3.66)
3.4 (251-3.83)

w R TR A AT
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Association Between Chronic Hypertension and
the Risk of 12 Cardiovascular Diseases Among
Parous Women: The Role of Adverse Pregnancy
Outcomes Sukainah Al Khalaf®, Lucy C. Chappell®, Ali S. Khashan; Fergus P. McCarthy®; Eilis J. OReilly®*

A Chronic hypertension and the risk of cardiovascular disease

Al Stroke Cardiac Atherosclerosis Heart Failure AICVD

B chronic hypertension and adverse pregnancy outcomes with the risk of cardiovascular disease

Al Stroke Cardiac Atherosclercs:s Heart Failure. ANCVD
e N— N B e
i"’ ™ %u-‘ . o E"' .E-m
- - J- i
= ;Z"S'ZE:STM gy — :;m.t_::.,m w;. e — :::;':‘,::.,m = [ - '*.:Z"“:omm T
(Hypertension. 2023;80:00-00. DOI: 10.1161/HYPERTENSIONAHA.122.20628.) w www.hypertonie-akademie.org
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Association Between Chronic Hypertension and
the Risk of 12 Cardiovascular Diseases Among
Parous Women: The Role of Adverse Pregnancy
Outcomes Sukainah Al Khalaf®, Lucy C. Chappell®, Ali S. Khashan; Fergus P. McCarthy®; Eilis J. OReilly®*
= Patientinnen mit Hypertonie in der Schwangerschaft haben ein massiv gesteigertes Risiko nach
einer Schwangerschaft.
=Hypertensive Schwangerschaftskomplikationen steigern das Risiko zusatzlich
=Auch wenn eine chronische Hypertonie und Schwangerschaft selten ist (unter 1%), so miissen
Patientinnen nach Schwangerschaft intensiv in Bezug auf kardiovaskuldre Erkrankungen
nachbehandelt werden und auch eine optimierte Therapie ist notwendig
=Bei Patientinnen ohne Hypertonie in der Schwangerschaft mit hypertensiven Komplikationen ist
das Risiko fur spatere kardiovaskuldre Ereignisse gering erhoht. Auch hier sollte eine Nachsorgeund
Beratung angeboten werden
(Hypertension. 2023;80:00-00. DOI: 10.1161/HYPERTENSIONAHA.122.20628.) w www.hypertonie-akademie.org
64

32



26.06.2023

11. Nutzen oder Schaden einer intensiven Blutdruckkontrolle
auf die kognitive Funktion — die Rolle des diastolischen
Blutdrucks

=Der potenzielle Nutzen oder Schaden einer intensiven Kontrolle des systolischen Blutdrucks auf
die kognitive Funktion und dem zerebralen Blutfluss bei Personen mit niedrigem diastolischem
Blutdruck (DBP) ist unklar.

=Eine Post-hoc-Analyse des SPRINT MIND (Systolic Blood Pressure Intervention Trial Memory AND
cognition in decreased Hypertension) wurde durchgefiihrt

=Systolischer Blutdruck < 120 mmHg (n=4278 Patienten) und < 140 mmHg (n=4385)

=Die Auswirkungen einer Blutdruckintervention wurde auf kognitive Ergebnisse und den zerebralen
Blutfluss DBP-Grundquartile (zu Beginn der Untersuchung) hinweg untersucht .

Diastolic Blood Pressure and Intensive Blood

Pressure Control on Cognitive Outcomes: Insights
From the SPRINT MIND Trial

Chao Jiang®; Sitong Li®; Yufeng Wang, Yiwei Lai, Yu Bai®, Manlin Zhao, Liu He, Yu Kong, Xueyuan Guo, Songnan Li, (Hypertensmn . 2023;80:580-589.
Nian Liu, Chenxi Jiang, Rbo Tang, Caihua Sang, Deyong Long, Xin Du®, Jianzeng Dong®, Craig S. Anderson®,

Changsheng Ma o
igsheng w www.hypertonie-akademie.org
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Diastolic Blood Pressure and Intensive Blood
Pressure Control on Cognitive Outcomes: In5|ghts
From the SPRINT MIND Trial

feng Wang, Vimei L, Yu Bai®, Manin Zhao, Liu He, Yu Kong, Xusyuian Gua, Songnan L,
mmv,gm ua Sang, Deyong Long, Xin Du@, Jisrzeng Dong®, Craig 5. Anderson®,

Patientencharakteristik zu Beginn der Studie (vor Randomisierung)

=70 mmHg 71-78 mmHg 79-86 mmHg =87 mmHg |

Variables (n=2201) (n=2137) (n=1997) P value
Age, y mean (SD) 73.6 (8.4) 69.0 (8.5) 65.9 (8.3) 62.6 (8.2) <0.001
Female, n (%) 865 (38.8) 754 (34.3) 707 (33.1) 683 (34.2) <0.001
Black race, n (%) 513 (23.0) 580 (26.8) 698 (32.7) 839 (42.0) <0.001
Intensive, n (%) 1097 (49.2) 1088 (49.4) 1118 (52.3) 975 (48.8) 0.09
History of CVD, n (%) 543 (24.4) 379 (17.2) 276 (12.9) 217 (10.9) <0.001
Framingham 10-y CVD risk score =15%, n (%) 1325/2218 (59.7) 1311/2188 (59.9) 1298/2130 (60.9) 1342/1989 (67.5) <0.001
Chronic kidney disease, n (%) 876 (39.3) 598 (27.2) 511 (23.9) 401 (20.1) <0.001
Mever smoked, n (%) 976 (43.8) [ 959 (43.6) 973 (45.5) 879 (44.0) [ 0.56
MNumber of antihypertensive agents per patient, 2.1 (1.0) 1.9(1.0) 1.7 (1.0) 1.6 (1.1) <0.001
mean (SD)

SBPF, mmHg, mean (SD) 131.8(14.9) 1359 (12.8) 141.0 (13.1) 150.7 (14.5) <0.001
DBP, mmHg, mean (SD) 63.5 (5.5) 74.5 (2.3) 82.4 (2.3) 93.7 (8.5) <0.001
MAP, mmHg, mean (SD) 86.3 (6.5) [ 95.0 (4.7) 101.9 (4.7) 112.7 (7.8) | <0.001
PP, mmHg, mean (SD)} 68.3 (156.2) 61.4(12.8) 58.6 (13.2) 57.0(12.9) <0.001
BMI, kg/m?, mean (SD) 28.6 (5.4) 29.7 (5.8) 30.4 (5.8) 30.9 (6.0) <0.001

(Hypertension. 2023;80:580-589. 4D wwtypertonieakademic. og
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Diastolic Blood Pressure and Intensive Blood
Pressure Control on Cognitive Outcomes: Insights
From the SPRINT MIND Trial i

Bal®, Manin Zhao, Liu He. r'mg)i
I‘,-‘;fjl o, Xin Du®, Jianzeng Do

Blutdruck nach Therapie

w www.hypertonie-akademie.org
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A Systolic blood pressure B Diastolic blood pressure
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(Hypertension. 2023;80:580-589.
Diastolic Blood Pressure and Intensive Blood
Pressure Control on Cognitive Outcomes: Insights
From the SPRINT MIND Trial o B0 Mari 2

Mean follow-up MAP (mm Hg)

o, L He. r'mg)i
I‘,-‘;fJ|1JX\l‘ ) dianzeng Dong

Blutdruck nach Therapie
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Diastolic Blood Pressure and Intensive Blood
Pressure Control on Cognitive Outcomes: Insights

From the SPRINT MIND Trial

Einfluss der Blutdrucksenkung in Abhangigkeit der diastolischen Quartile auf kognitive Defizite

A Probable Dementia B Mild Cognitive Impairment C Probable dementia or MCI

2 2 2
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(Hypertension. 2023;80:580-589.

w www.hypertonie-akademie.org

Diastolic Blood Pressure and Intensive Blood
Pressure Control on Cognitive Outcomes: Insights

From the SPRINT MIND Trial

Probable dementia

A
Baseline nforintensive  n for standard
HR (35% CI
DBP(mm Hg) _group growp (e LowerHRs ; Higher HRx
70 7 ] 105 (0.76-1.47) —
7178 32 4z 077 (0.48-1.21) ——i interaction P =0.08
7986 32 ) 074 (046-1.18) ——
287 1 26 0,56 (0.28-1.07) —
02 05 1 2 4
HR (intensive vs. standard)
B Mild cognitive impairment
Baseline nloriensive o forstendard L X
DBPimm Hg) _group oo ( ) Lower HRs Higher HRs
<70 106 40 0.78 (0.61-1.00) ——
778 70 &7 0.1 (0.67-1.24) —=i—  interaction P=0.80
79-88 8 73 0.82 (0.58-1.14) e
=87 E3 53 0.70 (0.46-1.07) —i
——r——f————
025 05 1 2 4
HR (inlensive vs. siandard)
[ Probable dementia or mild cognitive impairment
Baseline n forintensive 1 for standard
DBP(mm Hg) _group group HR (95% CI) Higher HRs
570 161 181 0.81(073-112)
7178 103 18 087 (067-1.14) interaction P =0.24
79-86 o 101 0.81 (0.61-1.08)
287 a7 59 0.700.45-1.02)

(Hypertension. 2023;80:580-589.

—_— e,
025 05 1 2 4
HR (intensive vs. standard)
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Diastolic Blood Pressure and Intensive Blood
Pressure Control on Cognitive Outcomes: In5|ghts
From the SPRINT MIND Trial

Baseline DBP Favor |} Favor
(mm Hg) Standard |, Intensive
[}
<70 —
[}
' . . . .
71-78 - teraction P =0.25 Einfluss einer mtgnswen Vs.
' Standart-Therapie auf den
79-86 - zerebralen Blutfluss (MR-Studie)
1
287 —r—
1
I 1 I I ||
4 2 0 2 4
Difference in Annualized Cerebral Blood Flow
(Intensive - Standard) (mL/100mg/min)

(Hypertension. 2023;80:580-589. w www.hypertonie-akademie.org
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Diastolic Blood Pressure and Intensive Blood
Pressure Control on Cognitive Outcomes: Insights
From the SPRINT MIND Trial ;

=Eine intensive Blutdruckkontrolle (Ziel <120 mmHg) mit niedrigem diastolischen
Ausgangsblutdruck zeigt keinen negativen Einfluss auf kognitive Defizite und verschlechtert nicht
die zerebrale Perfusion

(Hypertension. 2023;80:580-589. w www.hypertonie-akademie.org
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12. Einfluss des stabilen systolischen Blutdrucks (Time in
Target) auf die Kognition (Ergebnisse der SPRINT-MIND)

=Der prognostische Wert der Zeit im Zielbereich (TTR) des systolischen Blutdrucks (SBP) auf die
kognitiven Ergebnisse bei bei Erwachsenen mit Bluthochdruck ist unklar.

=Eine stabile Blutdruckkontrolle ist moglicherweise relevant

=Eine Sekundéaranalyse von SPRINT MIND (Systolic Blood Pressure Intervention Trial Memory and
Cognition in Decreased Hypertension), in dem intensive (<120 mm Hg) und Standard-SBP (<140 mm
Hg) verglichen wurde durchgefihrt.

=Die TTR wurde vom Ausgangswert bis zum 3. Monat unter Verwendung von 110 bis 130 mmHg
Intensiv bzw. 120 berechnet bis 140mmHg (Standartgruppe) definiert.

=Ein Cox-Regression Modelle wurde verwendet, um die Beziehung zwischen SBP-TTR und
kognitiven Ergebnissen zu bewerten.

Systolic Blood Pressure Time in Target Range
and Cognitive Outcomes: Insights From the

S PR | NT M I N D TI— | al Sttong Li®; Chao Jiang®; Yufeng Wang, Yowei Lai, Manlin Zhao, Qifan Li, Yo Bai®, Wenli Dai, Qi Guo, Liu He, Xueyuan Guo,
Wei Wang, Songnan Li, Nian Liv, Chenxi Jiang. Rbo Tang, Cahua Sang, Deyong Long, Xin Du®, Jianzeng Dong,

Craig . Anderson®, Changsheng Ma®

E
Hypertension. 2023;80:00-00. DOI: 10.1161/HYPERTENSIONAHA.122.20711 w RSB BeCTIESRate e B IE
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Systolic Blood Pressure Time in Target Range
and Cognitive Outcomes: Insights From the
S P R | NT M | N D TI’I al Sitong Li®; Chao Jang®; Yufeng Wang, Ywei La, Manlin Zhao, Oifan Li, Yo Bai®, Werii Da, i Guo, L He, Xueyuan Guo,
Wei Wang, Songnan L, Nian Liu, Chenxi Jiang, Ribo Tang, Cathua Sang, Deyong Long, Xin Du®, Jianzeng Dong,
Cralg 5. Anderson®, Changsheng Ma®
Table 1. B ine Ch istics of Partici| A ding to SBP-TTR
Age, y; meantSD 6B.419.5 681492 672481 <0.001
Women, n (%) 1067 (38.6) 992 (35.7) 835 (30.3) <0.001
Black race, n (%) 884 (32.0) 816 (29.4) 838 (30.4) 0.088
History of CVD, n (%) 483 (17.5) 480 (17.3) 414 (15.0) 0.024
History of CKD, n (%) 821 (28.7) 747 (26.9) 752 (27.3) 0.038
10-y ASCVD risk, meantSD 2201117 20.1%10.7 181194 <0.001
No. of BP-lowering agents, n (%) <0.001
0 276 (10.0) 266 (9.8) 250 (9.1)
1 724 (26.2) 823 (29.6) 882 (32.0)
2 958 (34.7) 983 (35.4) 975 (35.4)
=3 804 (20.1) 707 (25.4) 650 (23.6)
BMI, meantSD 20.745.9 20,9158 301156 0.011
Current smoking, n (3) 387 (14.0) 340 (12.2) 316 (11.5) 0014
Intensive SBP group, n (%) 1554 (56.3) 1371 (46.3) 1234 (448) | <0.001
TTR, %; median (IQR) 20.2 (2.7-32.8) | 59.2 (51.3-679) | 92.2 (83.6-100) | <0.001
Baseline SBP, meantSD 14554174 14024149 1331£10.8 I <0.001
Maan SBPF, meantSD 1375£13.0 130.58.0 127646.4
MoCA score, meantSD 228+41 23.044.0 232440 0.001
E
Hypertension. 2023:80:00-00. DOL: 10.1161/HYPERTENSIONAHA.122.20711 {D wwwhypertonie-akademie.org
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Systolic Blood Pressure Time in Target Range
and Cognitive Outcomes: Insights From the

S FJ R | NT M | N D Trl al Sitong Li®; Chao Jiang®; Yufeng Wang, Yiwei Lai, Manlin Zhao, Qifan Li, Y Bai®, Wenii Dai, Qi Guo, Liu He, Xueyuan Guo,
Wei Wang, Songnan Li, Nian L, Chenxi Jiang, Ribo Tang, Cahua Sang, Deyong Long, Xin Du®, Jianzeng Dong,
Craig . Anderson®, Changsheng Ma®

Table 2. Association Between SBP-TTR and Cognitive Outcomes

Probable dementia 0.77 (0.69-0.86) | 0.78 (0.70-0.87) | <0.001 | 0.86 (0.76-0.98) | 0.023
MCI 1.63 (1.50-1.76) | 0.95 (0.88-1.02) | 0.173 0.99 (0.90-1.08) | 0.753

Probable dementia or MCI | 2.18 (2.04-2.33) | 0.90 (0.84-0.96) | 0.002 0.96 (0.89-1.04) | 0.337

Hypertension. 2023;80:00-00. DOI: 10.1161/HYPERTENSIONAHA.122.20711 w www.hypertonie-akademie.org
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Systolic Blood Pressure Time in Target Range
and Cognitive Outcomes: Insights From the
SPRINT MIND Trial g ot e o ot S o g G Do v oy g 15
Craig S. Anderson®, Changsheng Ma®
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Systolic Blood Pressure Time in Target Range
and Cognitive Outcomes: Insights From the
SPRINT MIND Trial :

6i Lai, Manlin Zhao, Qifan Li, Yu Bai®, Wenli Dai, Qi Guo, Liu He, Xueyuan Guo,
Tang, Cathua Sang, Deyong Long, Xin Du®, Jianzeng Dong,

A Probable dementi idence rate HRUSKC)  Portrend Je stabiler der Blutdruck
TR 1 ! Fetereree kontrolliert ist, desto
TTR: 43% to <76% 0.70 —_— 0.70 (0.53-0.83) 0.002
TTR: 76% to <100% 054 ——— 0,62 (0.45-0.84) geringer ist die
] Wahrscheinlichkeit einer
Ml i
TTR: 0% to <43% 1.76 ; Reference Demenze ntStehu ng ( !)
TTR: 43% to <76% 150 —i 0.80 (0.74-1.11) 0.931 Eine hohe
TR TR o " T s Blutdruckvariabilitit bzw.
© Probable dementiaor NCI auch schlechte stabile
TR O o <43% 25 i Refernce Blutdruckeinstellung ist
TTR: 43% to <76% 2.01 ——— 0.80 (0.75-1.07) 0.235 . . .
TTR: 76% to <100% Tar . 050/(0.74-1.07) nicht optimal in Bezug auf
ok 05 1 2 die Entstehung kognitiver
i Defizite
Hypertension. 2023;80:00-00. DOI: 10.1161/HYPERTENSIONAHA.122.20711 w www.hypertonie-akademie.org
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13. StraRenldarm und Feinstaub: Einfluss auf die
Hypertonieentwicklung - Umweltfaktoren

= Der Zusammenhang zwischen StraRenverkehrslarm und Bluthochdruck ist gering. Die Rolle der
Luftverschmutzung noch nicht gut geklart:

=Die Studie hat den Zusammenhang zwischen der langfristigen StraRenverkehrslarmbelastung mit
einem Auftreten einer priméren Hypertonie zu assoziieren

=Es wurde eine prospektive bevolkerungsbasierte Analyse in einer britischen Biobank durchgefiihrt.

=Der Stralenverkehrslarm wurde anhand einer (iblichen Larmbewertungsmethode an der
Ausgangswohnadresse geschatzt

=Der Bluthochdruck wurde durch Verkniipfung mit Krankenakten festgestellt. N= 240 000
Teilnehmer, die zu Beginn der Studie keine Hypertonie hatten

Road Traffic Noise and Incidence
of Primary Hypertension

A Prospective Analysis in UK Biobank  vutong samuel cai pun, > Kazerm Ratimi, pan™

Huang J, et al. JACC Adv. 2023;2(2):100262. w www.hypertonie-akademie.org
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Road Traffic Noise and Incidence
of Primary Hypertension

Jing Huang, PuD,*" Teng Yang, MS," John Gulliver, PuD,** Anna L. Hansell, PrD,>* Mohammad Mamouei, PuD,"

A Prospective Analysis in UK Biobank

Yutong Samuel Cai, PuD,* Kazem Rahimi, PrD"*

TABLE 1 Baseline Characteristics and Environmental Exposures Townsend deprivation index (n = 246,447)

of Study Participants (N — 246,447) 1 {least deprived) 49338 20.0%)
Sex (n = 246,447) 2 45,255 20.0%)
Female 134,439 (54.6%) : 48,265 (20.0%)
Male 112,008 (45.4%) 4 49280 (20.0%)
Age at baseline (y) (n — 246,447) 55.0 = 8.1 5 tmost deprived) 49,289 (20.0%)

Ethnicity (n — 246,447) Length of time at residence (n = 246,447)

White 236,151 (95.8%) <oy 83,985 (34.1%)

Other 10,296 (4.2%) =10y 162,462 (65.9%)
Education (n — 246,447) HbAle (mmoljmel) {n — 246,447) 352:56

College or university degree 92,085 (37.4%) HDL cholesterol (mmel/L) (n = 246,447) 1504

A levels/AS levels or equivalent 29,996 (12.2%) Triglycerides (mmol/L) (n = 246,447) 14:£11

0 levels/GCSEs or equivalent 52,805 (21.4%) S SRR = 2 )

CSEs or equivalent 13,987 (5.7%) Never smoker 138,509 (56.2%)

NVQ or HND or HNC or equivalent 15,181 (6.2%) iz i 81,176 (32.9%)

Other professional qualifications 11,81 (4.8%) ST 26,762 (10.9%)
None of the above 30,58 (12.4%) Aleohol intake frequency (n — 246,447)
Never 16,403 (6.7%)

Economic status (n = 246,447}

Special oceasions only 25,053 (10.20%)

Active 162,149 (65.8%)
1-3 times 2 month 27,886 (11.3%)
Inactive 84,208 (34.2%)
. Once o twice a week 65,174 (26.4%)
Average total household income before :
tax (n — 246.447) 3 or 4 times a week 60,799 (24.7%)

Daily r almost daily
Salt intake (n = 246,447)

<£18,000 47,971 (19.5%) 51132 00.7%)

£18,000-£30,999 60,104 (24.4%)

£31,000-£51,999 67,468 (27.4%) by 135,382 (54.9%)

£52,000-£100,000 55,727 (22.6%) Sometimes 70,077 (28.4%)

>£100,000 15,177 (6.2%) Usually 29,426 (11.9%)
Always 11,562 (4.7%)

TABLE 1 Continued

Sedentary time (h) (n = 241,511) 47£23
Sleep duration {h) (n = 245,722) 72+1.0
Physical activity level (n — 208,254)
Low 37,445 (18.0%)
Moderate 84,946 (40.8%)
High 85,863 (41.2%)
Central obesity status {n = 246,055)
Yes 133,409 (54.2%)
No 112,646 (45.8%)
Hearing loss (n = 246,447)
Yes 8,239 (3.3%)
No 238,208 (96.7%)

Len (ABIAT) (n = 246,447)
Low (=55 dBIA)
Low-medium (>55-=60 dB[A])
Medium-high (>60-=65 dB[AT)
High (65 dB[A]}

Lugan (ABIAT) (n = 246,447)
Low (=45 dB[A])
Low-medium (>45-=50 dB[A]}
Medium-high (>50-=55 dB[AT}
High (=55 dBA]}

PM, 5 (ug/m’) (n = 228,284)

NO; (ug/m?) (n = 246,447)

56.0 + 4.2 (51.5-87.0)
128,142 (52.0%)
88,577 (35.9%)
14,450 (5.9%)
15,278 (6.2%)
46.6 + 4.2 (42.1-77.6)
102,238 (41.5%)
101,159 (45.1%)
16,668 (6.8%)
16,382 (6.6%)
10.0 +11(82-213)
265 + 7.6 (12.8-107.8)

Huang J, et al. JACC Adv. 2023;2(2):100262.
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Road Traffic Noise and Incidence
of Primary Hypertension

Jing Huang, PuD,*" Teng Yang, MS," John Gulliver, PuD,** Anna L. Hansell, PrD,>* Mohammad Mamouei, PuD,"

A Prospective Analysis in UK Biobank Yutong Samuel Cai, PuD,""* Kazem Rahimi, PxD"*

TABLE 2 The Associations Between Exposure to Road Traffic Noise and Incidence of Primary Hypertension

Road Traffic Noise Number of Cases Maodel 1, HR (95% CI) Model 2, HR (95% CI) Madel 3, HR (95% CI)

Laen
Lew (=55 dB[A]) 10,978 ref ref ref
Low-medium {55 7.540 1.02 (0.98-1.07) 1.02 {0.97-1.08) 1.02 {0.87-1.07)

Medium-high (>60-=65 dB[A]) 1,270 1.05 (0.96-1.16) 1.04 (0.94-1.15) 1.05 {0.96-1.16)
High (=65 dBA]) 1352 113 (1.03-1.25) 113 (1.02-125) 1.1 (1.00-1.23)
P for trend 0.007 0.020 0.030
Continuous 24-h road traffic noise 21,140 1.07 (1.02-1.13) 1.06 (1.00-1.12) 1.06 (1.00-1.12)

Lee
Low (=45 dBIA) 8,751 ref ref ref
Low-medium {=45-=50 dB[AT) 9,460 1.01{0.96-1.06) 1.01 (0.96-1.06) 1.01(0.96-1.06)
Medium-high (>50-=55 dB[AT) 1,472 1.07 (0.98-1.17) 1.05 (0.95-1.15) 1.07 (0.98-1.17)
High (55 dBIAT) 1,457 113 (1,03-1.24) 113 (1.02-125) 110 (1.00-1.22)
P for trend 0.005 0.017 0.022
Continuous nighttime road traffic noise 2,140 1.07 (1.02-1.13) 1.06 (1.00-1.12) 1,06 (1.00-1.12)

Modl 1: fully adjusted model. Adjusted for age, sex, ethnicity, education, economic status, average total housshold income before tax, Townsend deprivation index,
assessment center, length of time at residence, HbAIL, HOL cholesterol, triglycerides, smoking status, alcohed intake frequency, salt intzke, and hearing Loss. Model 2: fully
acjusted model plus adjusted for PM, ;. Model 3: fully adjusted model plus adjusted for NO,. P for trend was based on the median value for each category. Bold represents
significance zt P < 0.05.

HbATc = glycated hemoglabin; HDL = high density lipoprotein; Ly, — weighted average 24-h rad traffic noise level; gy — average night-time road traffic noise Level from
23:00 to 7:00.

Huang J, et al. JACC Adv. 2023;2(2):100262.
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FIGURE 1 Exposure-Response Curve Between Road Traffic Noise and Incident Primary Hypertension, The Curve was Based on the
Adjusted Covariables Shown in the Fully Adjusted Model
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(A) Weighted average 24-haour road traffic noise level {La,,); (B) Average night-time road traffic noise level from 23:00 to 7:00 (Lygar).
Laen = weighted average 24-hour road traffic noise level; Log;,, — average night-time road traffic noise level from 23:00 to 7:00.

Huang J, et al. JACC Adv. 2023;2(2):100262.
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TABLE 3 Association Between Air Pollution and Incidence of
Primary Hypertension

Air Pollutants Number of Cases  HR (95% CI) P Value
PM; 5
Mot adjusted for Laen 19,438 147 (1.03-1.32)  0.017
Adjusted for Lag, 19,438 112 (0.99-1.28) 0.073
NO2
Mot adjusted for La., 21,140 1.04 (1.00-1.08) 0.033
Adjusted for Lag, 21,140 1.03 (0.99-1.07) 0.167

The results were based on adjusting for the covariates shown in the fully adjusted
model. Results are presented per given exposure increment. The exposure
increments corresponded ta 5 pa/m® for PMas, and 10 pgim? for MOy

Lyem = weightad average 24-h road traffic noise level; NO; = nitrogen dioxide;
PM; s = fine particles.

Der Einfluss der Luftverschmutzung ist
begrenzt — eine Kombination aus
Luftverschmutzung und Larmbelastung hat
einen Einfluss

TABLE 4 Combined Effects of Weighted Average 24-hour Road Traffic Noise (Lse) and Air Pollution on Risk of Incident
Primary Hypertension

The Influence of 24-h Road Traffic Noise EXposure (Lan)

Low (=55 dB[A]) Low-medium (>55-=60 dB[A) Medium-high (~60-65 dB[A]) High (65 dB{A])
=9.9 pg/m* ref 101 (0.94-1.08) 1.06 (0.91-1.23) 1.02 (0.85-1.23)
9.8-10.6 ugi® 0.99 (0.92-1.06) 1.05 (0.96-1.14) 0.96 (0.77-1.20) 121 (0.97-1.50)
>10.6 ug/m* 1.04 (0.95-115) 1.05 (0.96-1.15) 109 (0.93-1.28) 122 (1.06-1.40)

NO:
=26.0 pg/m? ref 102 (0.95-1.09) 1.04 (0.91-1.19) 101(0.83-1.22)
26.0-311 pg/m? 1.02 (0.95-1.10) 1.09 (1.00-1.18) 1.03 (0.85-1.25) 116 (0.93-1.44)
311 pg/m? 0.98 (0.89-1.08) 0.98 (0.90-1.08) 111(0.931.32) 118 (1.04-1.34)

Values are HR (95% CI). PM, s and NO, concentrations were divided by =P, Pso and Py, and >Pss. Bold represents significance at P < 0.05.
Ly = Weighted sveraga 24-h road trafic noise Leval; NO, — mitrogen dioxide; PM, 5  fie particles

Huang J, et al. JACC Adv. 2023;2(2):100262.
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Road Traffic Noise and Air Pollution Increased Risk of Incident Primary Hypertensin .

I Eine steigende taglich
o] e 3 E aber auch néachtliche

MW e dts | L __ S Larmbelastung wirkt
Road-L,, level (dB[A]) . .
sich auf die

&

PM,, ©:99pg/m’ ®9.9-106pg/m* >106 pg/m’

Hochdruckentstehung
gt ah %ﬁ ————— }H aus. Durch
== Luftverschmutzung
T ———— wird das Risiko

zusatzlich erhoht

IR S

65

5560 60'65
Road-L,, level (dB[A])

Huang J, et al. JACC Adv. 2023;2(2):100262. w www.hypertonie-akademie.org

84

14. Ist die Therapie mit Chlorthalidon gegenliber einer
Therapie mit Hydrochlorothiazid Giberlegen

® Chlorthalidon dem Hydrochlorothiazid zur Vorbeugung schwerer Krankheiten tberlegen ist, ist unklar.

=In einer pragmatischen Studie wurden Erwachsene im Alter von 65 Jahren oder alter nach dem Zufallsprinzip (Veteranen).
Patienten, die Hydrochlorothiazid (HCT) in der Therapie 25 mg/50 mg wurden ausgewiihlt

=13253 Patienten wurden randomisiert und es wurde dann die Therapie auf Chlorthalidon (Tagesdosis 12,5/25mg)
umgestellt bzw. Patienten behielten HCT. Es war eine open-label Studie.

=Der primdre Endpunkt war eine Kombination aus nichttédlichem Myokardinfarkt, Schlaganfall, Herzinsuffizienz, die zu
einem Krankenhausaufenthalt fuhrt, dringende Koronarrevaskularisation bei instabiler Angina pectoris und nicht
krebsbedingter Tod. Die Sicherheit wurde auch beurteilt.

=Das Durchschnittsalter betrug 72 Jahre. Zu Studienbeginn wurde Hydrochlorothiazid in einer Dosis von 25 mg pro Tag
verschrieben bei insgesamt 12.781 Patienten (94,5 %).

Chlorthalidone vs. Hydrochlorothiazide for Hypertension—
Cardiovascular Events

Areef Ishani, M.D., William C. Cushman, M.D., Sarah M. Leatherman, Ph.D., Robert A. Lew, Ph.D.
Patricia Woods, M.S.N., R.N., Peter A, Glassman, M.B., B.S., Addison A. Taylor, M.D., Cynthia Hau, M.P.H.,
Alison Klint, M.S., Grant D. Huang, Ph.D., M.P.H., Mary T. Brophy, M.D., M.P.H., Louis ore, M.D., M.P.H.,

and Ryan E. Ferguson, Sc.D., M.P.H., for the Diuretic Comparison Project Writing Group*

N Engl ] Med 2022;387:2401-10.

N ENGLJ MED 387;26 NEJM.ORG DECEMBER 29, 2022 DOI: 10.1056/NEJMoa2212270 w www.hypertonie-akademie.org
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Chlorthalidone vs. Hydrochlorothiazide for Hypertensmn—

N Engl ] Med 2022;387:2401-10.

DOI: 10.1056/NE|M0a2212270

Cardiovascular Events

Table 1. Characteristics of the Patients at Baseline.

Characteristic
Age—yr
Male sex— no. (%)
Race or ethric group— no. (%)1
Black
White
Other
Nat Hispanic or Latino
Resided in rural area— no. (%)§
Body-mass index]
Medical history — no. (%)
Diabetes
Heart failure
Ml
Stroke
M1 and stroke§
Estimated GFR <60 ml/min/1.73 m*

Current smoker — no. (%)

Systolic blood pressure — mm Hg

Receiving hydrochlorothiazide at a daily dose of 25 mg — no. (%)

No. of antihypertensive drugs prescribed
Antihypertensive medications — no. (%)
Hydrochlorathiazide alone
Hydrochlorathiazide plus one additional blood:pressure medication
Hydrochlorathiazide plus two additional blood-pressure medications

plus three additional blead-p medications

Hydrochlorathiazide plus four additional blood-pressure medications

Chlarthalidone  Hydrochlorothiazide
(N=6758) (N=6767)
724154 725253
6536 (96.7) 6556 (96.9)
1004 (14.9) 1023 {15.1)
5229 (77.4) 5225 (77.2)
523(0.7) 519 (7.7)
6281 (93.0) 6268 (92.6)
3043 (45.0) 3079 (45.5)
L7258 318259
2967 (43.9) 3062 (45.2)
525 (7.8) 526 (7.3)
230 (34) 258 (3)
534 0.9) 495 7.3)
733 (10.8) 722 (10.7)
1550 22.9) 1547 (22.9)
1520 (22.5) 1437 (21.2)
6379 (94.4) 6402 (94.6)
139214 139214
26210 26211
839 (13.7) 866 (12.5)
2352 (34.8) 2284 (33.8)
2180 (32.3) 2221 (32.8)
1061 (15.7) 1090 (16.1)
274 (a1 306 4.5)

w www.hypertonie-akademie.org
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Chlorthalidone vs. Hydrochlorothiazide for Hypertensmn—

Cardiovascular Events Patrica Woo

Table 2. Primary, Secondary, and Safety Outcomes.™

Chlorthalid. Hydrochl id
Outcome (N=6756) (N=6767)
Primary composite outcome — no. (%) 702 (10.4) 675 (10.0)
Secondary outcomes: components of the primary
outcome — no. (%)
MI 142 (2.1) 140 (2.1)
Stroke 3(12) 83(12)
Hospitalization due to heart failure 242 (3.6) 232 (3.4)
Unstable angina leading to urgent coronary 20 (0.3) 13 (0.2)
revascularization
Non-cancer-related death 359 (5.3) 354 (5.2)
Death from any cause — no. (%) 446 (6.6) 448 (6.6)
Expected adverse events — no. (%)
New allergic or adverse reaction to thiazide-type 109 (1.6) 21(0.3)
iuretic
Hypokalemia 406 (6.0) 298 (4.4)
As primary cause of hospitalization 8 (1.5) 73 (1.1)
Potassium level <3.1 mmol/liter 335 (5.0) 243 (3.6)
Hospitalization for acute kidney injury 495 (7.3) 512 (7.6)

Hazard Ratio
(95% CI)f

1.04 (0.94-1.16)§

1.02 (0.80-1.28)
1.00 (0.74-1.36)
1.04 (0.87-1.25)
1.54 (0.77-3.10)

1.01 (0.88-1.17)
1.00 (0.87-1.13)

5.23 (3.28-8.35)

1.38 (1.18-1.60)
1.35 (1.00-1.82)
1.39 (1.18-1.64)
0.95 (0.85-1.09)

Es zeigten sich etwas
vermehrt Hyokaliamien
unter Chlorthalidon (!)

N Engl ] Med 2022;387:2401-10.
DOI: 10.1056/NE|Moa2212270
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Baseline 1 2 3 4 5
Years since Randomization
P ge of Patients iving
Supplement
Hydrochlorothiazide 111 119 123 118 119 122 117 109 110 117 388

Chlorthalidone 108 121 13.0 126 13.0 140 134 13.1 13.0 149 136

Figure 1. Systolic Blood Pressure, Potassium Level, and Potassium Supplementation over Time.

Laboratory values for potassium include both serum and plasma measurements. I bars indicate confidence intervals.

N Engl) Med 2022;387:2401-10.
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M D. Huang, Ph.D., M.P.H.. Mary T. Brophy, M.D., M.P. jis D. Fiore, M.D.. M.P.H

No. of Patients/

Subgroup Total No. (%) Hazard Ratio for Primary Outcome (95% CI)
Age

<72yr 567/6751 (8) e L11 (0.94-131)

>72yr 8106772 (12) —.— 0.99 (0.86-1.14)
Race

Non-Black 1190/11,496 (10) —— 1.00 (0.90-1.13)

Black 187/2027 (3) —— 131 (0.98-1.75)
Estimated GFR

260 ml/min/1.73 m? 843/9660 (9) e 1.04 (0.91-1.19)

<60 ml/min/1.73 m? 45173097 (15) —.— 107 (0.89-1.29)
Sex

Female 23/431 (5) — . 120(053-274)

Male 1354/13,092 (10) —-— 1.04 (0.94-1.16)
History of diabetes

No 63077494 (8) - 1.09 (0.93-1.27)

Yes 747/6029 (12) —-— 101 (0.88-1.17)
History of myocardial infarction or stroke

No 1132/12,068 (9) —-— 112 (1.00-1.26)

Yes 245/1455 (17) - 0.73 (0.57-0.94)
Baseline systolic blood pressure

=136 mm Hg 589/64439 (9) — 1.05 (0.89-1.23)

>136 mm Hg 788/7074 (11) —-— 1.04 (0.91-1.20)

——t——T— T
0.5 10 L5 20 2530
Chlorthalidone Better Hydrochlorothiazide Better
Figure 3. Subgroup Analysis of the Primary Composite Outcome.
Race was reported by the patient. GFR denotes glomerular filtration rate.

N Engl ] Med 2022;387:2401-10. i
www.hypertonie-akademie.org
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Chlorthalidone vs. Hydrochlorothiazide for Hypertensmn—
Cardiovascular Events R A x5 B g

M D. Huang, Ph.D., M.P.H.. Mary T. Brophy, M.D., M.P. jis D. Fiore, M.D.. M.P.H

=Es zeigt sich kein Vorteil eine Therapie mit Chlorthalidon gegentiber HCT in Bezug auf Endpunkte
=Limitation: Alle Patienten waren initial auf HCT und wurden offen umgestellt (open-label)
=Unter Chlorthalidon treten vermehrt Hypokalidmien auf

=Die Blutdrucksenkung ist identisch Chlorthalidon 12,5 mg vs. HCT 25 mg

N Engl ] Med 2022;387:2401-10. w
www.hypertonie-akademie.org
DOI: 10.1056/NE|Moa2212270
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