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Blodtryck och diabetes

Varfor ar hogt blodtryck sa vanligt vid diabetes?

Nar ska lakemedelsbehandling inledas, och vilket malvarde ska vi efterstrava?
Hur ska vi mata blodtrycket pa ett korrekt satt?

Sjunker blodtrycket av diabeteslakemedel (GLP-1-RA, SGLT2i, NS-MRA) ?

Vilka nya lakemedel mot hogt blodtryck ar pa gang?



Ungefar var tredje vuxen i virlden hade hypertoni ar 2010
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Av forebyggbara riskfaktorer fo

- nummer 1 hos kvinnor
- nummer 2 hos man
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Varfor ar hypertoni vanligt vid diabetes?

Typ 1-diabetes: nefropati

Typ 2-diabetes / metabolt syndrom:

okad aktivitet i renin-angiotensin-aldosteron-systemet (RAAS)
okad aktivitet i sympatiska nervsystemet (SNS)

okad syntes av endotelin-1 (ET-1)

okad natriumretention i njuren
minskad vasodilatation

Hypertension 2021; 78: 1195-1207



Risk factors, mortality trends and cardiovasuclar
diseases in people with Type 1 diabetes and controls:
A Swedish observational cohort study

Sara Ha!fsrrbm,“’b* Magnus Olof Wijkman, Johnny Ludw’gsson,d Per Ekman,© Marc Alan Pfeffer,’c Hans Wedel,?

Annika Rosengren,® and Marcus Lind %"

Risk factor Persons 2002-2004 2008-2010 2017-2019
Systolic blood pressure (mmHg) AlITID 1288 (15.7) 125.9(13.5) 125.6(12.6)
n=19,081 n=27_815 n=37,155
T1D >45 years with cardiorenal disease 1399(16.2) 134.9(139) 133.2(125)
n=2492 n=5330 n=7939

The Lancet Regional Health — Europe. 2022; 21: 100469



Twenty Years of Cardiovascular Complications
and Risk Factors in Patients With Type 2
Diabetes: A Nationwide Swedish Cohort Study

Naveed Sattar®, MD; John McMurray®s, MD; Jan Borén®=, MD, PhD; Araz Rawshani, MD, PhD; Elmir Omerovict, MD, PhD;
Niklas Berg'>, MD, PhD; Janita Halminen, MD; Kristoffer Skoglund®, MD, PhD; Bjorn Eliasson®=, MD, PhD;
Hertzel C. Gerstein®, MD, MSc; Darren K. McGuire®®, MD, MHSc; Deepak Bhatt®®, MD, MPH; Aidin Rawshani®=, MD, PhD
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Vid vilken blodtrycksniva lonar det sig att
Inleda lakemedelsbehandling vid diabetes?

Emdin et al. 2015 Brunstrom et al. 2016
. Relative Risk Favors BP © Favors P for Relative risk Relative risk
All-cause mortality (95% 1) Lowering - Control  Interaction . (95%Cl) (95% CI)
All cause mortality
»150 mm Hg +» 0.89 (0.80 to 0.99)
=140 mmHg 0.73(0.64-0.84) o 140-150 mm Hg - 0.87 (0.78 to 0.98)
<14O mmHg LD?[DEELEE} i F{DDJ- (140 |'-'||'|'|HI5'{ - 1.05 [E‘.';'GTD 1.16)
Overall 0,87 (0.78-0.96) < Test for interaction: P=0.019

Mortalitetsvinst av blodtrycksbehandling vid diabetes endast om SBP 2140 mmHg innan behandlingen inleds

JAMA 2015; 313: 603-615, BMJ 2016, 352:i1717



Vilket malblodtryck ar optimalt?
SPRINT ACCORD

A Primary Outcome A Primary Outcome
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No. at Risk Mo. at Risk
Standard treatment 4683 4437 4228 2829 721 Intensive 2362 2273 2182 2117 1770 1080 298 175 80
Intensive treatment 4678 4436 4256 2900 779 Standard 2371 2274 2196 2120 1793 1127 358 195 108

Patienter: SBP = 130 mmHg och hog risk, EJ diabetes Patienter: SBP =2 130 mmHg och hog risk, OCH diabetes
Mal: SBP <120 mmHg vs. SBP<140 mmHg Mal: SBP <120 mmHg vs. SBP<140 mmHg
Efter 1 ar: 121 mmHg vs. 136 mmHg Efter 1 ar: 119 mmHg vs. 134 mmHg

N EnglJ Med 2015; 373:2103-16; N EnglJ Med 2010, 362:1575-85



Vad hander om man fran ACCORD
- handplockar 2592 ”SPRINT-liknande” patienter, och
- tar bort de 1308 som fatt ”farligt intensiv glykemisk kontroll” ?
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Troskelvarde for lakemedelsbehandling = 140/90 mmHg
Malvarde vid lakemedelsbehandling < 130/80 mmHg
Undvik att behandla till < 120/70 mmHg

Systolic BP target

Most patients?

100 -

90 -

Diastolic BP target

Most patients?

Target . Avoid .

”If target <130/80 mmHg cannot be obtained or is not tolerated,
maintaining BP within the 130-139/80-89 mmHg range
gurantees a sizeable degree of protection
compared to BP values 140/90 mmHg.”

European
ESH ), Society of
Hypertension

J Hypertension 2023; 41: 1874-2071



N at the side of the body when the cuff inflates

Ambulatory Blood Pressure Monitoring

Regular blood pressure monitoring

over a 24-hour period provides a more

- accurate pattern of a patient’s blood

| pressure than a reading in a doctor’s office.

Patients wear an upper arm cuff
and a portable device that
measures blood pressure at set
intervals during the day and night

If safe to do so, patients should continue normal activities
while keeping the arm still and relaxed straight down

Tva metoder for att undvika ”vit-rock-effekt”
24-timmars dygnsblodtryck

Hemblodtryck

Choosing the correct blood pressure cuff size

Measure the circumference of your upper arm with a cloth
measuring tape midway between the elbow and shoulder.
Choose a cuff size that includes this measurement.

Position for taking your
blood pressure at home

Rest for 5 minutes before
measuring your blood pressure.

Sit in a chair with both feet flat
on the ground and back straight.

Place your arm at the level
of your heart or chest.

Stay still and do not talk
as your blood pressure

machine operates.

jamanetworkpatientpages.com



Diaghostiska kriterier for hypertoni

Mottagningsblodtryck =140/90 mmHg

Hemblodtryck =2 135/85 mmHg

Ambulatoriskt blodtryck

24-timmars-snitt =2 130/80 mmHg
dag-delen =135/85 mmHg
natt-delen 2120/70 mmHg

Journal of Hypertension 2023; 41: 1874-2071



Blodtrycksmatning utanfor mottagningen

;cgo Vitrock-
8 hypertoni Hypertoni
;ED § 15-20%

©
£ S X Maskerad
oo - . .
= Normotension hypertoni
10-20%
Lagt Hogt

Hemblodtryck eller
24-tim registrering

Vaskuléar Medicin 2021; 3: 9-12; Journal of Hypertension 2021, 39: 1293-1302



Vilka lakemedel rekommenderas vid hypertoni?

ACE-hammare eller angiotensinreceptorblockerare

(o)
N

Diuretika coni-:y Kalciumantagonister

Betablockerare
J Hypertension 2023; 41: 1874-2071



Blodtrycks-effekter av GLP-1-RA och SGLT-2i
| placebokontrollerade endpoint-studier vid T2D

GLP 1 RA LEADER SUSTAIN-6 PIONEER REWIND EXSCEL
n=9340 n=3297 n=3183 n=9901 n=14 752

Lakemedel Liraglutid Semaglutid Semaglutid Dulaglutid Exenatid
Handelsnamn Victoza Ozempic Rybelsus Trulicity Bydureon

136/77 mmHg 136/77 mmHg 136/70 mmHg 137/78 mmHg NR

SR ERICG GG AEYJELELEE  1,2/0.6 mmHg lagre  SBP 1.3 mmHg ligre (0.5 mg) Sankning 2.6/0.7 mmHg stérre  SBP 1.7 mmHg ldgre  1.6/0.25 mmHg liagre
SBP 2.6 mmHg lagre (1.0 mg)

Uppfoljnmgstld for blodtryck 36 manader 104 veckor Final follow-up Mixed model LSM Mixed model LSM

SG LT_2| EMPA-REG DECLARE-TIMI 58 CANVAS CREDENCE
n=7020 n=17 160 n=10 142 n=4401

| Likemedel | Empagliflozin Dapagliflozin Canagliflozin Canagliflozin
Handelsnamn Jardiance Forxiga Invokana Invokana
136/77 mmHg 135/15 mmHg 137/78 mmHg 140/78 mmHg
Effekt pa blodtrycket, vs placebo Visas grafiskt 2.7/0.7 mmHg lagre 3.9/1.4 mmHg lagre 3.3/1.0 mmHg lagre
SBP = 3 mmHg ?
Uppfoljningstid for blodtryck Regression plot Mixed models LSM Mixed models LSM Mixed models LSM

N EnglJ Med 2016; 375:311-22, N EnglJ Med 2016;375:1834-44, N EnglJ Med 2019;381:841-51, Lancet 2019; 394: 121-30, N Engl J Med 2017;377:1228-39, N EnglJ Med
2015;373:2117-28, N EnglJ Med 2019;380:347-57, N Engl J Med 2017;377:644-57, N EnglJ Med 2017,377:644-57, N EnglJ Med 2019;380:2295-306.



Blodtrycks-effekter av finerenon
| placebo-kontrollerade endpointstudier vid T2D

FIDELIO FIGARO
n=5734 n=7437
Lakemedel Finerenon

Handelsnamn Kerendia
SBP / DBP baseline 138/? mmHg 136/? mmHg

Effekt pa blodtrycket, vs placebo Sankning SBP 1.2 mmHg storre Sankning SBP 3 mmHg storre

Uppfoljningstid for blodtryck 12 manader 24 manader

N EnglJ Med 2020; 383: 2219-29, N EnglJ Med 2021; 385: 2252-63



Predictors and correlates of systolic blood pressure reduction
with liraglutide treatment in patients with type 2 diabetes

MMagnus O, Wijlkanan MDD, PhD-2 | MMary Dena MDP | Sofia Dahlgwist® |
Sheyda Sofizadeh RMN? | Il Hirsch BMD® | Jaakko Tuomilehto MDD, PhD%7 |
Johan Martensson MD, PhD® | Ole Torffvit MD, PhD* | Henrik imberg MSc12-11.12
Aso Saced MDD, PhDYS | Marcus Lind MDD, PhDy19
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Nya hypertoni-lakemedel

e Baxdrostat
* Aprocitentan
e Zilebesiran



BrigHTN-studien

Baxdrostat — aldosteronsyntas-hammare

Selective Inhibition of Aldosterone Synthase (CYP11B2)

. . Baxdrostat

Once daily for 12 wk
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N Engl J Med 2023; 388: 395-405



BrigHTN-studien

Baxdrostat — aldosteronsyntas-hammare

A Change from Baseline in Systolic Blood Pressure

Placebo-justerad sankning
av SBP: 11 mmHg

U____ ________________________
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N Engl J Med 2023; 388: 395-405




Endotelin-1
— en potent vasokonstriktor

Syntetiseras framfor allt i endotel-celler

Lokalt verkande hormon

Tva receptorer

ETA => vasokonstriktion, glattmuskelproliferation, fibros
ETB => NO-medierad vasodilatation, natriures, ET-1-clearance

Nature Reviews Cardiology 2019; 16: 491-502



PRECISION-studien

Aprocitentan — endotelinreceptor-antagonist

Placebo-justerad
sankning av SBP:
5 mmHg

Placebo-justerad
sankning av SBP:
7 mmHg

Daytime Night time
Baseline systolic blood 140-9 1413 141-6 130-0 130-9 131-6
pressure (mm Hg)
10— [ Macebo
g [ Aprocitentan 12.5 mg
: @ Aprocitentan 25 mg
SE 77
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Mumber of patients 179 175 182 178 174 182

From baseline to week 4

From baseline toweek 4

Lancet 2022; 400: 1927-37



Zilebesiran
small interfering RNA (siRNA) som hammar angiotensinogen-syntes
RNAI

angiotensinogen \

angiotensin | RISC /\

Passenger strand
v \
angiotensin I

RISC

. S

Target RNA

] - — =

RNA cleavage

Hypertension. 2022; 79: 2115-2126



ORIGINAL ARTICLE

Zilebesiran, an RNA Interference
Therapeutic Agent for Hypertension

86 personer med SBP 130-165 mmHg

Placebojusterad sankning av SBP: 17 mmHg

B Weeks

35
30
25+
20— Diastolic blood pressure Systolic blood pressure
15+
10+

s-{ o5 Ll

e

jé; -?:I.g J ‘515 { w

—-20+ -10.9 -10.4 -9.0
25
304
35
-40

Change from Baseline (mm Hg)

-16.8

Placebo Zilebesiran, Zilebesiran, Zilebesiran,
(N=27) 200 mg 400 mg 800 mg
(N=7) (N=8) (N=8)

N EnglJ Med 2023; 389: 228-38.



KARDIA-1-studien

Zilebesiran — siRNA som hammar angiotensinogensyntes
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Zilebesiran,
150 mg, once
every 6 mo
MNo. of patients 68

W

Zilebesiran,

300 mg, once
every 3 mo and
once every 6 mo

137

| B | Change from baseline to 3 mo in 24-h mean ambulatory SBP

-9 mmHg

Zilebesiran,
600 mg, once
every 6 mo
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+7 mmHg
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T
Placebo

60

Placebo-justerad
sankning av SBP: 16 mmHg

JAMA 2024; 331: 740-749



RESEARCH SUMMARY

Effect of Salt Substitution on Cardiovascular Events and Death

Neal B et al. DOI: 10.1056/NEJMo0a2105675

14% lagre risk for stroke

25% KCl 75% Nac!

Outcomes

Stroke
Major Adverse CV Events
Death from Any Cause

Hyperkalemia

.....

no. of events per 1000 persom
29.14 33.65
49.09 56.29
39.28 44.61
3.35 3.30

Regular Salt

N=10,491 (300 Villages)

Rate Ratio
95% ClI

0.86 (0.77—0.96)
0.87 (0.80—0.94)
0.88 (0.82—0.95)
1.04 (0.80-1.37)

P Value

p=0.006
P<0.001
P<0.001
P=0.76

N EnglJ Med 2021, 385:1067-77



Spironolakton ger storst blodtrycks-sankning
som tillagg vid resistent hypertoni

150~ T Placebo-justerad
148 I £<0.0001 sankning av SBP: 9 mmHg
146 ] I I p<00001
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Baseline Placebo Spironolactone Doxazosin Bisoprolol
(n=314) (n=274) 25-50 mg 4-8 mg 5-10 mg
(n=285) (n=282) (n=285)

Lancet 2015; 386: 2059-68



Sammanfattning

Europeiska riktlinjer rekommenderar malblodtryck <130/80 mmHg
Blodtrycksmatning utanfor mottagningen ger battre diagnostik
Flera diabeteslakemedel kan leda till mattlig blodtrycks-sankning
Flera spannande lakemedelsklasser pa gang:
aldosteron-syntashammare
endotelinreceptorantagonister

angiotensinogensynteshamning med small interfering RNA

Glom inte bort saltrestriktion och spironolakton
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