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Primar aldosteronism
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Okat kardiovaskulirt morbiditet och mortalitet jamfort med

essentiell hypertoni och samma blodtrycksniva

2026-03-27

Stroke - 2-3 ggr 6kad risk

Kranskarlssjukdom - 2 ggr 6kad risk
Formaksflimmer -4 ggr 6kad risk
Hjartsvikt - 2 ggr 6kad risk

Monticone S et al. Lancet Diabetes Endocrinol. 2018

Primar aldosteronism

* Medicinsk behandling
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Unilateral PA — aldosteronproducerande adenom/knol (30%)
* Adrenalektomi .

Bilateral PA - multipla aldosteronproducerande knélar (70%)

Eplerenone -g:?“”“'

25mg
film-coated t
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Vilka skall screenas?
Vilka behover bekraftande test?
Vilka skall utredas med binjurevenskateterisering?
Nar skall man rekommendera adrenalektomi?

Hur behandlar vi och foljer upp medicinskt behandlade patienter?

Vilka skall screenas?
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The Journal of Clinical Endocrinology & Metabolism, 2025, 00, 1-43 N
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Primary Aldosteronism: An Endocrine Society Clinical
Practice Guideline

Gail K. Adler,"® Michael Stowasser,?>® Ricardo R. Correa,® Nadia Khan,* Gregory Kline,®
Michael J. McGowan,® Paolo Mulatero,”® M. Hassan Murad,®® Rhian M. Touyz,®

Anand Vaidya,"® Tracy A. Williams,'® Jun Yang,"""?® William F. Young,?
Maria-Christina Zennaro,"®" and Juan P. Brito®'®

Recommendation 1

In all individuals with hypertension, we suggest
screening for primary aldosteronism (PA) (2 | #600).

Vilka skall screenas?

Hypertoni och hypokalemi (>50% PA)

Svarbehandlad hypertoni (20% PA) 13%
%10-
Hypertoni under 40 ar (15% PA) E .
o
0-

Hypertoni och binjureincidentalom (5%)

140 160 180

90 100 110
Blodtrycksniva?



2026-03-27

Hej!

Jag ar ansvarig for en vardcentral pa 7500 patienter, ca 1700 har
hypertoni...

... avdessa ar cirka 100 a) under 40 ar och/eller b) har BT >160/100
Vilka skall prioriteras?

Screening av 100 patienter kostar 72 000 SEK

Vilka behover konfirmerande test?
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CLINICAL RESEARCH ARTICLE

Development and Validation of Criteria for
Sparing Confirmatory Tests in Diagnosing Primary
Aldosteronism

Kanran Wang,*"' Jinbo Hu,* Jun Yang,* Ylng Song Peter J Fu\ler
Hikaru Hash\mura Wenwen He, Zh?ngpmg Feng ngleng Cheng, Zhlp?ng Du,'
Zhihong Wang, Lmqlang Ma,’ Shumin Yang,* and Qifu Li"

'Department of Endocrinology, the First Affiliated Hospital of Chongging Medical University, Chongging,
400016, China; Centre for Endocrinology and Metabolism, Hudson Institute of Medical Research, Clayton,
Victoria, 3168, Australia; and *Department of Medicine, Monash University, Clayton, Victoria, 3168, Australia.
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. Demographic and Clinical Characteristics of the Patient Cohorts

Development Cohort

Characteristic Non-PA (n = 266) PA (n=518) P value
Age (years) 5212 4912 0.002
Sex (% women) 2% 59% <0.001
SBP (mmHg) 148 £ 18 154 £ 20 <0.001
DBP (mmHg) 89+ 14 94114 <0.001
eGFR (mlimin/1.73 m?) 93 (81-109) 89 (75-108) 0.135
Hypokalemia (%) 39% 7% <0.001
Serum K (mmol/L) 3.9(3.5-4.1) 3.3(2.9-3.8) <0.001
PAC (ng/dL) 15.3(11.1-20.5) 28.1(19.9-43.9) <0.001
PRC (pIU/mL) 3 6 (2.0- 9 0) 2.3(0.9-5.7) <0.001
ARR (ngedL™"/ulUsmL™") 6(2.0-6.7) 11.5(4.3-41.3) <0.001
PAC posttest (ng/dL) 0(6.4-9.6) 22.9(15.4-38.6) <0.001

PA kan diagnostiseras utan
konfirmerande test hos
hypertensiva patienter med:
Aldosteron >550 pmol/L
Renin <2,5 miU/L
Hypokalemi

1/3 av patienterna slipper
darmed konfirmerande tester

Wang K et al., JCEM 2020

Patienter med lindrig PA som inte
ar aktuella for BVK

Bekraftande test behdvs inte
CT binjurar behovs inte

Aldre, multisjuka, polyfarmaci

Bekraftande test behovs inte, prova
MRA
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Vilka skall utredas med

binjurevenskateterisering?

Development and Validation of Prediction Models
for Subtype Diagnosis of Patients With Primary
Aldosteronism

Jacopo Burrello, "* Alessio Burrello,* Jacopo Pwerom,‘ Elisa Sconfienza,’ )
Vittorio Forestiero,' Paola Rabbia,? Christian Adolf,* Martin Reincke,” Franco Veglio,
Tracy Ann Williams, " Silvia Monticone,'* and Paolo Mulatero'*

Unilateral PA valdigt

Table 1. Patient Characteristics of Study Cohort osan nolikt hOS patientel‘
Variable (NB:gz) med:
Female sex, n (% 19(23.2)

Normalt kalium
P-Aldosteron <550 pmol/L
Normala binjurar pa CT

at diagnosis
ation of HTN
Systolic BP (mm
Diastolic BP (mm Hg
rtensive medication (DDD)
mL/min)

Lowest potassium (mEg/L) 3106

PRA at screening (ng/mL/ 0.30[0.20; 0.40]

Aldosterone at screening (ng/dL) 38.0[25.7;:49.7]
Confirmatory testing 102 (76.7)
Saline i ) 31(23.3)
PRA postconfirmato Wh) 0.15[0.10; 0.20]
Aldosterone postconfirmatory test (ng/dL) 20 32.9]

Microal n (%)

c\
Presence of nodule at CT scannina. n (%) 114 (85.7) 34(41.5

BurrelloJ et al. JCEM 2020
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(1
ﬂ Serum K
R

| >3,5mmol/L
3,0 - 3,5mmol/L

| <3,0mmol/L

Original Research

European Journal of Endocrinology, 2025, 193, 85-96
https://doi.org/10.1093/ejendo/lvaf117
Advance access publication 8 June 2025

Expert Consensus on the Primary Aldosteronism Severity
Classification and its strategic application in indicating
adrenal venous sampling

Klassificering baserad pa:
Kalium
Blodtryck
P-aldosteron

Applicerad pa 2 593 patienter
med primar aldosteronism

2p
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Murakami et al. EJE 2025

)
Aldosteron (PAC) & Blodtryck

< 277 pmol/L m Obehandlat
140-159 / 90-99 mmHg

277 — 555 pmol/L 2p 160-179 / 100 —109 mmHg
2180/ 2110 mmHg
> 555 pmol/L
P m Behandlat

Kontrollerat, 1-2 ldkemedel
Kontrollerat, 2.3 el, okontrorrat 1-2

>3 |akemedel el. okontrollerat >3

£
[[> ]

[ 1p ]
2p

2p
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Mild PA - 15%
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Murakami et al. EJE 2025

Overvag att inte utféra BVK hos patienter med
mild primar aldosteronism, sarskilt hos aldre
patienter utan binjureféorandringar pa CT.
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Nar skall man rekommendera

adrenalektomi?

Invited review

Systematic review of surgery and outcomes in
patients with primary aldosteronism

A. Muth!, O. Ragnarsson?, G. Johannsson? and B. Wingberg!

'Section for Endocrine Surgery and Abdominal Sarcoma, Department of Surgery, Institute of Clinical Sciences, and *Section for Endocrinology,
Department of Medicine, Institute of Medicine, Sahlgrenska Academy, University of Gothenburg, Sahlgrenska University Hospital, Gothenburg,
Sweden

~ Surgery for unilateral dominant PA normalized
the biochemical profile in 96-100 per cent of patients.

Muth A et al. BrJ Surg 2015
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PASO-kriterier efter adrenalektomi vid primar aldosteronism (PASO)

- ol - S . Y
Biokemiskt utfall ‘ ‘ Kliniskt utfall
« Komplett remission + Komplett remission ‘
e Normaliserat kalium * Normalt blodtryck utan blodtrycksmedicin
» Normal ARR
« Partiell remission « Partiell remission ‘
* Normaliserat kalium o Lagre blodtryck och/eller farre lakemedel
« Férhojd ARR
+ Forbattring av aldosteron
(t.ex. >50 % minskning)
|
1 Ingenremission 1 Ingen remission ‘
e Forhojd ARR o Oférandrat eller hogre blodtryck ‘
« Patologiskt konfirmerande test trots behandling
\ &
Q Biokemiskt och kliniskt utfall bedoms oberoende av varandra
21
[\ |
[ VI
The Journal of Clinical Endocrinology & Metabolism, 2021, Vol. 106, No. 1, 42-54 -‘
dok10.1210/clinem/dgaadsd »
Clinical Research Aricle ~ — 50CE ¥
Aldosterone-producing
Clinical Research Article micronodgle (<10 mm)
International Histopathology Consensus for 5
Unilateral Primary Aldosteronism
Tracy Ann Williams,'? Celso E. Gomez-Sanchez,® William E. Rainey,** (6~
Thomas J. Giordano,”® Alfred K. Lam,” Alison Marker® — l
Ozgur Mete,>® Yuto Yamazaki,"" Maria Claudia Nogueira Zerbini,'?
Felix Beuschlein," ' Fumitoshi Satoh, Jacopo Burrello,? Holger Schneider," » + s :
eoaees W, M. Londers™™ Paclo Mulatera® Iabells Cestolano® Aldosterone-producing Aldpsterone produqlng
Thomas Knésel," Mauro Papotti,*Wolf Saeger,”Hironobu S e nodule (< 10 mm) diffuse hyperplasm
and Martin Reincke'* 7 "~
Multiple
aldosterone-producing
(micro)nodules APA (2 10 mm)
Williams TA et al. JCEM 2021
22
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CYP11B2

CYP1182

(A)
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Adrenal #3

(D) nodule —_

Adrenal #21

H&E

Classical
histopathology

CYP11B2

~ (E) Multipl

Adrenal #30

(F) diffuse hyps
Adrenal #4 : .

H&E

Non-classical
histopathology

CYP11B2

—

Williams TA et al. JCEM 2021

Majoriteten av dessa har “non-classical” histopatologi”

Vad har vi lart oss efter PASO och HISTALDO?

15-20% ”botas” inte efter adrenalektomi

12
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Nationella riktlinjer

Alla patienter aktuella for kirurgi, oavsett alder,
bor utredas med AVS

Definition av unilateral sjukdom
Lateraliserande index (LI) > 4
eller
LI 3-4 och kontralateral suppressionsindex < 1

The Journal of Clin

ncal Errduc::::g)}ys& Metabolism, 2024, 00, 1-10 =‘
:mn 5 May 2024 ". OCrORG
1550 patienter med PA fran 16 centra

Assessing Lateralization Index of Adrenal Venous Sampling som hade gjort BVK
for Surgical Indication in Primary Aldosteronism

Hiroki Kobayashi, '® Yoshihi  Masanori Abe," Oskar R 2 Malet var att hitta optimalt LI for att

Eleftheria Gkaniatsa,>® Marianne Aa. Grytaas,>® Kristian Lovas,*® Norio Wada,® . .
Takamasa Ichijo,” Daniel A. Heinrich,® William Drake,® Sam O'Toole,%'*" Tomaz Kocjan, 2* prediktera bot efter adrenalektomi
Darko Kastelan,'*'® lvana Kraljevic,'*'® Koichi Y 16 Mika Tsuiki,'” Simon Kloock,™
Ulrich Dischinger,’® Mirko Parasiliti-Caprino,’® Gruber Sven,?° Ariadni Spyroglou,?°?!

Raluca Maria Furnica,” F Fallo,”* Gi Maiolino,* Mitsuhiro K 1,240
Vin-Cent Wu,? Felix Beuschlein,®?°?*(® Martin Reincke,*® and Mitsuhide Naruse'”*”(

93% of unilateral PA have LI >3.4 36% of unilateral PA have LI >19
10% of bilateral PA have LI >3.4 2% of bilateral PA have LI >19
ACTH-stimulated AVS \ \
Cutoff values of L1 3.4 53 19.0
Sensitivity 0.925 (0.883, 0.973) 0.839 (0.746, 0.888) 0.357 (0.195, 0.444)
Specificity 0.903 (0.858, 0.944) 0.937 (0.926, 0.949) 0.980 (0.976, 0.994)

Kobayashi H et al. JCEM 2024

13
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Assessing Lateralization Index of Adrenal Venous Sampling
for Surgical Indication in Primary Aldosteronism

Hiroki Kobayashi,'® Yoshihil 3 i Abe,’ Oskar 234@
Eleftheria Gkaniatsa,® Marianne Aa. Grytaas,®® Kristian Lovas,*® Norio Wada,®
Takamasa Ichijo,” Daniel A. Heinrich,® William Drake,® Sam O'Toole,*'%'" Tomaz Kocjan,
Darko Kastelan,*'® lvana Kraljevic,'*"® Koichi Y: 18 Mika Tsuiki,'” Simon Kloock,™
Ulrich Dischinger,'® Mirko Parasiliti-Caprino,'® Gruber Sven,? Ariadni Spyroglou,?%2'

Raluca Maria Furnica,?* F Fallo,”® Giusep: iolino,” Mi iro K o
Vin-Cent Wu,?® Felix Beuschlein,®?°2%( Martin Reincke,*® and Mitsuhide Naruse'’?”"

12,13

93% of unilateral PA
10% of bilateral PA

~

LI>34

CR <0.40

2026-03-27

1550 patienter med PA fran 16 centra
som hade gjort BVK

Malet var att hitta optimalt LI for att
prediktera bot efter adrenalektomi

46% of unilateral PA
2% of bilateral PA

63% of unilateral PA
4% of bilateral PA

nodule on CT imaging

~

LI>3.4+CR <0.40

~

LI >3.4 + CT nodule LI >3.4+ CR <0.40 + CT nodule

ACTH-stimulated AVS

Sensitivity

0.925 (0.883, 0.973) 0.656 (0.641, 0.662) 0.638 (0.632, 0.645)

0.630 (0.618, 0.643) 0.596 (0.579, 0.610) 0.457 (0.446, 0.462)

Specificity 0.903 (0.858, 0.944) 0.923 (0.921, 0.934) 0.868 (0.860, 0.874) 0.957 (0.947, 0.959) 0.956 (0.952, 0.962) 0.977 (0.972, 0.978)
Kobayashi H et al. JCEM 2024
27
Val av patienter for adrenalektomi
Sannolikheten for unilateral sjukdom 6kar med
hogre lateraliseringsindex (LI)
lagre kontralateralt index (Cl)
forekomst av binjurelesion pa DT
Unilateral sjukdom ar osannolik hos patienter med LI <3
Unilateral sjukdom ar sannolik hos patienter med LI >6
Patienter med LI 3-6 kan erbjudas adrenalektomi, men boér
informeras om att bot inte kan garanteras
28

14
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18F-CETO-PET/CT

SUV ratio >1,25 =
unilteral sjukdom

Hur behandlar vi och foljer upp medicinskt
behandlade patienter?




Spironolactone
Tablets, USP
25mg

KOTablets

Spironolakton
Icke-selektiv MRA
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MRA

Gynekomasti
Mastodyni

s SANDOZ Androgenreceptorantagonist —— Mensrubbning
Ostrogeneffekt Sexuell
dysfunktion
e = Eplerenon
plerenone -%gg_j_'_‘ - .

fimcoaedt. | gplerenone Selektiv MRA

i Eplerenane 50mg
o ﬁlm-coated tablets
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Time to Benefit of Surgery vs Targeted Medical Therapy
for Patients With Primary Aldosteronism: A Meta-analysis

Sunil Samnani,’ Irena Cenzer,”* Gregory A. Kline," Sei J. Lee,”” Gregory L. Hundemer,*
Caitlin McClurg,” Janice L Pasieka,“? W. John Boscardin,*” Paul E. Ronksley,"
a

Systematic
Review &
Meta-Analysis

Cardiovascular outcomes and all-cause
mortality in primary aldosteronism after
adrenalectomy or mineralocorticoid receptor
antagonist treatment: a meta-analysis

ORATTVIS JAMFORELSE .

72 SSSTTRSHSS

Medicinskt behandlade patienter:
Aldre
Sjukare vid diagnos
Underbehandlade

LOmposite varaiovascuiar vutcomes
in Patients With Primary
Aldosteronism Undergoing Medical
Versus Surgical Treatment: A
Meta-Analysis

Wei-Chieh Huang %, Ying-Ying Chen™*, Yen-Hung Lin** and Jeff S. Chueh®*

‘.‘“ fronti

e g e e e e e ey

Ying Jing'", Kangla Liao®, Ruolin Li', Shumin Yang',
Ying Song', Wenwen He', Kanran Wang'(", Jun Yang’*,
Qifu Li' and Jinbo Hu'‘", for the Chonggqing Primary
Aldosteronism Study (CONPASS) Group

16
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Cumulative incidence of composite cardiovascular events (%)

Cumulative incidence of composite cardiovascular events (%)

100+

80

60—

40

20+
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PA - MRA behandlade

""" Essentiell
hyperoni

0 T T 1
0 25 75 10
Hundemer GL et al. Lancet Diabetes Endocrinol. 2018
100
80
PA - MRA
] Underbehandlade
07
40
Essentiell
hyperoni
T
10

Hundemer GL et al. Lancet Diabetes Endocrinol. 2018
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Adekvat dosering av MRA ar jamforbar med adrenalektomi:

1.0+

o o o
S o o
A

Survival probability

o
o

0.0

* Blodtryck [1]

* Albuminuri[1]

* Forebygga formaksflimmer [2]
* Vansterkammarhypertrofi [3]
* Arteriell stelhet [4]

1. Saiki Aetal. J Endocr Soc 2022; 6: bvab174.

2. Hundemer GL et al. JAMA Cardiol 2018; 3: 768-74.
3. Kohler A etal. EurJ Endocrinol 2021; 185: 663-72.
4. Chen ZW et al. J Clin Endocrinol Metab 2023; 108: 624-32.

— PA patients treated with low dose MRA
+ Controls (to PA patients treated with low dose MRA)
— PA patients treated with high dose MRA
Controls (to PA patients treated with high dose MRA)

Time in years

10 15

Gkaniatsa E et al. Hypertension 2023
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Halften av patienter med PA ar underbehandlade

[ 282% | 225%

PAM 0 Eurupei 49-3%
Paris, France (n=22)
Biokemiskt respons (renin) Berlin, Germany (1-30) |
Kom plett Munich, Germany (n:lSl)_
Wiirzburg, Germany (n=8) |
Partiellt 7
Padua, Italy (n=22)
Inget Il

Turin, ltaly (n=30)

Moscow, Russia (n=9) [

Kliniskt respons (BT) ,

Ljublana, Slovenia (n=32) ‘

Komplett . 7
Madrid, Spain (n=46) ‘
Partiellt Gothenburg, Sweden (n:29)_ [
Inget London, UK* (n=46) [ \

London, UKt (n=15) [

Sheffield, UK (n=5)

YangJ et al. Lancet D&E 2025

Patienter som behandlas med MRA ska fa sadan
dos att reninvardet stiger till normal niva

Eplerenon
Startdos: 50 mg x2 (25 mg x2)

Upptrappning: 50 mg x2 > (75 mg x2) 100 mg x2 >
150 mg x2>200 mgx2->7?

19
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Inte alla behover screenas

Bekraftande test behovs inte for alla

Binjurevenskateterisering behover inte erbjudas till
alla. Prioritera unga samt patienter med medelsvar
eller svar PA

Vid behandling med MRA, ge adekvata doser som
normaliserar renin

2026-03-27
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