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1. To provide an overview of primary aldosteronism (PA).

2. To describe the under-recognized continuum of PA.

3. To discuss the pitfalls of traditional diagnostic pathways in 
PA.

4. To detail novel treatment approaches in PA.

OBJECTIVES

BACKGROUND
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SUMMARY: Renin-Dependent Aldosteronism due to Volume Depletion
•Optimal Na+ Reabsorption/Volume Expansion
•Decreased Distal Na+ Delivery
•Minimal K+ Excretion

SECONDARY (RENIN-DEPENDENT) ALDOSTERONISM

Vaidya et al., Endocr Rev 2018

YANOMAMI

https://www.telegraphindia.com/health/keep-away-blood-pressure-diabetes-the-yanomami-way/cid/1679249
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YANOMAMI

Vaidya et al., Endocr Rev 2018

Ciolek et al., PNAS 2017

Brazilian Pit Viper
(Bothrops jararaca)

ACE Inhibitor

“Over thousands of years, the same environmental 
pressures that forced Yanomami and other terrestrial 
animals to evolve a hyperactive RAAS, also led Bothrops 
jararaca to conserve an efficient killing mechanism that 
targeted its enemies’ haemodynamic vulnerabilities. The 
bradykinin-potentiating peptides that would become the 
first ACEi’s were, in essence, the viper’s weapon of choice 
in a predator-prey arms race.”

ENEMY TO THE YANOMAMI

https://en.wikipedia.org/wiki/Bothrops_jararaca
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SUMMARY: Vicious Cycle that Leads to Adverse Heart and Kidney Outcomes
•↑↑↑ Distal Na+ Delivery
•↑↑↑ Na+ Reabsorption/Volume Expansion/Blood Pressure
•↑↑↑ K+/H+ Excretion (Hypokalemia/Metabolic Alkalosis)

PRIMARY (RENIN-INDEPENDENT) ALDOSTERONISM

Vaidya et al., Endocr Rev 2018

ADVERSE OUTCOMES IN UNTREATED PA

Monticone et al., Lancet D&E 2018

CAD Stroke CHF AFib

Therefore, early diagnosis and targeted therapy (MRA/adrenalectomy) are essential.
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ADVERSE OUTCOMES IN UNTREATED PA

Vaidya et al., Am J Hypertens 2022

HOW COMMON IS PA?

Complicated question that depends on:

1. Population studied

2. Study setting

3. PA disease definitions

Vaidya et al., Am J Hypertens 2022
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HOW COMMON IS PA?

Xu et al., J Am Coll Cardiol 2020

HOW COMMON IS PA?

Brown et al., Ann Int Med 2020

11% 16% 22% 22%
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Suspect PA

Screen: Assess Aldosterone and Renin (ARR)

Confirmatory Testing

Lateralization: Imaging (CT/MRI)

Lateralization: AVS

Surgery Desired

Surgical Therapy 
(Laparoscopic Adrenalectomy)

Medical Therapy with 
MR Antagonist

Unilateral Bilateral

TRADITIONAL PA ALGORITHM

Vaidya et al., Endocr Rev 2018

CONTINUUM OF PA
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TRADITIONAL VIEW OF PA IN HTN

Hundemer et al., Am J Hypertens 2025

IS PA REALLY A DICHOTOMOUS DISEASE?

Brown et al., Ann Int Med 2020
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PATHWAY-2

Williams et al., Lancet 2015

PATHWAY-2

Williams et al., Lancet 2015
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PATHWAY-2

Williams et al., Lancet D&E 2018

CONTINUUM OF PA PATHOPHYSIOLOGY

Vaidya et al., Endocr Rev 2018
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UNRECOGNIZED YET BIOCHEMICALLY OVERT PA

Markou et al., JCEM 2013

SUBCLINICAL PRIMARY ALDOSTERONISM

Vasan et al., NEJM 2004
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SUBCLINICAL PRIMARY ALDOSTERONISM

Newton-Cheh et al., Hypertension 2004

BP Progression

Incident HTN

SUBCLINICAL PRIMARY ALDOSTERONISM

Renin-independent aldosterone production present in:

• ~1/3 of individuals with HTN

• ~1/5 of individuals with normal BP

Leads to:

• ↑ MR activation

• ↑ Kaliuresis

• ↑ BP/HTN

Does it lead to worse cardiovascular and kidney outcomes in a BP-
independent fashion like overt PA?

Parisien-La Salle et al., Arch Endocrinol Metab 2025
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CARTAGENE

Population-based cohort from Quebec, Canada

• ~20,000 residents enrolled between 2009-10

• Ages 40-69 years

• Representative of the general adult population of 
Quebec

• Cohort generally healthy with few comorbidities and 
most had normal BP or mild HTN

Awadalla et al., Int J Epidemiol 2013

SUBCLINICAL PA AND CV HEALTH

Hundemer et al., Circulation 2024
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SUBCLINICAL PA AND MACE

Goupil et al., Circulation 2025

SUBCLINICAL PA AND KIDNEY OUTCOMES

Hundemer et al., JASN 2026
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SUBCLINICAL PA – POPULATION HEALTH SIGNIFICANCE

Highly prevalent in the general population but largely unrecognized

Leads to a higher risk of:

• HTN

• Arterial stiffness, adverse cardiac remodeling
• MACE – MI, CHF, stroke

• Kidney disease

We have cheap and widely available medical therapies that are effective 
in targeting renin-independent aldosterone production

Will early identification and targeted therapy for Subclinical PA effectively 
mitigate this increased CV and kidney disease risk?

Parisien-La Salle et al., Arch Endocrinol Metab 2025

SUBCLINICAL PA – POPULATION HEALTH SIGNIFICANCE

Hundemer et al., Am J Hypertens 2025
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PITFALLS OF TRADITIONAL DIAGNOSTIC 
PATHWAYS IN PA

PITFALLS OF PA DIAGNOSTIC PATHWAYS

As a medical community, we struggle to diagnose (and treat) 
many cases of overt and classically defined PA

There are pitfalls across all steps along traditional PA 
diagnostic pathways that contribute:

• Screening

• Confirmatory testing

• Localization testing

It is estimated that <1% of patients with PA are ever diagnosed.

Hundemer et al., Am J Hypertens 2025
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SCREENING – POOR UPTAKE

Cohen et al., Ann Int Med 2020

SCREENING – POOR UPTAKE

Hundemer et al., Hypertension 2022
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SCREENING – POOR UPTAKE

Vaidya et al., Am J Hypertens 2022

WHY THE CLINICAL INERTIA WITH PA SCREENING?

May relate to testing procedures 
being perceived as overly 
complex and cumbersome.
• Prior recommendations 

advised switching many BP 
medications to alternative 
agents that have less effect on 
ARR (e.g., α-blockers, 
hydralazine, and non-
dihydropyridine CCBs)

• Inconvenient, time consuming, 
and places the patient at 
unnecessary risk

• Addressed with new 2025 PA 
guidelines

Adler et al., JCEM 2025
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ARR LIMITATIONS

Hung et al., JCEM 2021

ARR performance varies widely based on patient populations and diagnostic thresholds; therefore no 
single ARR threshold can be recommended. Many studies report ARR sensitivity <50% at standard 
thresholds.

ARR LIMITATIONS

Yozamp et al., Hypertension 2020
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POTENTIAL ALTERNATIVES FOR PA SCREENING

Adler et al., JCEM 2025
Marcelli et al., Hypertension 2024

1. Interpreting aldosterone and 
renin levels on their own without the 
ARR

2. Renin suppression alone

“CONFIRMATORY” TESTING PITFALLS

Leung et al., Hypertension 2022
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“CONFIRMATORY” TESTING PITFALLS

Leung et al., Ann Intern Med 2025

“CONFIRMATORY” TESTING PITFALLS

Leung et al., Ann Intern Med 2025

NOTE: The updated 2025 Endocrine Society PA guidelines have 
majorly de-emphasized confirmatory testing for PA diagnosis.
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AVS PITFALLS

Limitations of AVS:

• Invasive

• Center-to-center variability 
in procedures and 
interpretation thresholds

• Limited resource at 
specialized centers only

• Technically challenging

• Requires an experienced 
interventional radiologist

Rossi et al., Hypertension 2014

AVS PITFALLS

Turcu et al., Hypertension 2024

Argues against the commonly held belief that AVS lateralization is synonymous with unilateral PA (e.g., 
APA); rather, AVS lateralization also commonly includes asymmetric bilateral PA.
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NUCLEAR IMAGING: ALTERNATIVE FOR LOCALIZATION?

Potential benefits over AVS:

• Non-invasive

• Not technically challenging

• Not operator-dependent

• Not limited to specialized 
centers

• Highly scalable

• May detect asymmetric 
bilateral PA cases that AVS 
fails to capture

Goodchild et al., Ann Intern Med 2025

NOVEL TREATMENT APPROACHES IN PA
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Primary Aldosteronism

Lateralizing PA Non-Lateralizing PA
Unavailability of AVS 

Preference for Medical Therapy

Unilateral 
Adrenalectomy

Medical Therapy
(MRA + Dietary Na Restriction)

TRADITIONAL PA TREATMENT ALGORITHM

Vaidya et al., Endocr Rev 2018

BOTTOM LINE: The vast majority of patients with lateralizing PA treated 
with adrenalectomy will achieve good clinical and biochemical outcomes.

ADRENALECTOMY FOR LATERALIZING PA

Williams et al., Lancet D&E 2017
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MEDICAL THERAPY IN PA

Hundemer et al., Endocr Rev 2024

WHAT ARE THE GOALS OF MEDICAL THERAPY IN PA?

Standard Practice

• Fixed doses of MRAs

• Titration of MRAs with the goals of:
1. Normalizing potassium
2. Normalizing BP

Ultimate Goals

• Reverse pathophysiology of PA via 
effective MR blockade

• Mitigate the excess cardiovascular and 
kidney disease risk inherent to PA
✓Rise in renin

Funder et al., JCEM 2016
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CARDIOVASCULAR OUTCOMES WITH TARGETED THERAPY

Hundemer et al., Lancet D&E 2018

CARDIOVASCULAR OUTCOMES WITH TARGETED THERAPY

Hundemer et al., Lancet D&E 2018
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CARDIOVASCULAR OUTCOMES WITH TARGETED THERAPY

Hundemer et al., JAMA Cardiology 2018

BOTTOM LINE: For patients with PA treated with MRAs, “unsuppression” of renin 
was associated with a significant reduction in cardiovascular disease risk.

KIDNEY OUTCOMES WITH TARGETED THERAPY

Hundemer et al., Hypertension 2018
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Katsuragawa et al., Hypertension 2023

KIDNEY OUTCOMES WITH TARGETED THERAPY

BOTTOM LINE: For patients with PA treated with MRAs, “unsuppression” 
of renin was associated with a significant reduction in kidney disease risk.
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RENIN AS A BIOMARKER IN MEDICALLY TREATED PA

Vaidya et al., Endocr Rev 2018
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RENIN AS A BIOMARKER IN MEDICALLY TREATED PA

Hundemer et al., Endocr Rev 2024

RENIN AS A BIOMARKER IN MEDICALLY TREATED PA

PA Medical Outcomes (PAMO) Criteria 2025 Endocrine Society Guideline

Yang et al., Lancet D&E 2025
Adler et al., JCEM 2025
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EMERGING TREATMENT APPROACHES IN PA

Turcu et al., NEJM 2025

Phase 3 BaxPA clinical trial currently underway.

1. PA pathophysiology spans a much broader continuum than 
previously recognized with important cardiovascular and 
kidney implications for the general population.

2. A number of pitfalls along traditional diagnostic pathways 
lead to many missed PA cases.

3. When titrating MRA therapy in the treatment of PA, 
targeting a rise in renin is associated with improved 
cardiovascular and kidney outcomes.

SUMMARY – KEY POINTS
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THANK YOU

Questions?
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