
R E S I S TA N T  H Y PE R T E N S I O N

R A K S H A K  S A R DA
I OWA  H E A R T C E N T E R



D I S C L O S U R E

•None.



D E F I N I T I O N  A N D  C L I N I C A L  S I G N I F I C A N C E

•Criteria: BP >130/80 mmHg on 3+ medications (including a diuretic).

•Controlled Resistance: BP at goal but requiring 4+ medications.

•Epidemiology: Affects 10–15% of hypertensive patients.

•Prognosis: Significantly higher risk for Stroke, MI, and Renal Failure.



E L I M I N AT I N G  " PS EU D O -RES ISTANCE”

•The "White Coat" Effect: Elevates office readings by 20+ mmHg.

•Confirm via ABPM or Home Monitoring.

•Technique Errors: Improper cuff size (especially "cuff hypertension" in 

obesity).

•The Adherence Gap: Up to 40% of patients are non-adherent.



S E C O N DA RY  C AU S E S  &  
TA R G E T E D  S C R E EN I N G

Condition
Primary Screening Test

Primary Aldosteronism: 20% of RH Plasma Aldosterone / Renin Ratio 

(PAC/PRA)

Sleep Apnea (OSA) STOP-BANG Questionnaire / 

Overnight Pulse Ox

Renal Artery Stenosis Renal Artery Duplex Ultrasound or CT 

Angio

CKD
Comprehensive Metabolic Panel 

Pheochromocytoma Plasma metanephrine

Targeted Secondary Screening



D E E P D I V E



W H O  A N D  W H E N  T O  S C RE E N

•Prevalence: Up to 20% in Resistant HTN populations.

•High-Risk Indicators:

•BP >150/100 mmHg on three separate measurements.

•Hypokalemia (spontaneous or diuretic-induced).

•Adrenal incidentaloma.

•Family history of early-onset HTN or stroke.

•Goal: Identify "Surgical" vs. "Medical" candidates early.



T H E  S C R E EN I N G  P R O C E S S  (PAC / PR A )

•The Test: Plasma Aldosterone Concentration (PAC) and Plasma Renin Activity (PRA).

•The "Positive" Result:

•PAC/PRA Ratio >30.

•PAC must be elevated (usually >15 ng/dL).

•Renin must be suppressed (PRA <1.0 ng/mL).

•Confounders: Beta-blockers (false +), ACEi/ARBs (false -).

•Preparation: Correct hypokalemia before testing to avoid false negatives.



C O N F I R M AT O RY  T ES TI N G  &  S UB T Y PE  
L O C A L I Z AT I O N

•Confirmation: Oral Salt Loading or Saline Infusion Test (failure to suppress Aldosterone).

•Imaging: Adrenal CT (thin-cut) to look for masses.

•Gold Standard: Adrenal Vein Sampling (AVS).

•Essential if surgery is considered.

•Distinguishes Unilateral Adenoma (Surgical) from Bilateral Hyperplasia (Medical).

•Treatment: Adrenalectomy (unilateral) vs. MRA therapy (bilateral).



P RE PA R I N G  F O R  T H E  PAC / PR A  T E S T

•Correct Hypokalemia First: Low potassium can falsely suppress aldosterone levels.

•The "Washout" Goal: Minimize interference with the Renin-Angiotensin-Aldosterone Axis.

•High-Interference Drugs (Stop for 4 weeks):

•Spironolactone, Eplerenone, Amiloride (MRAs and K-sparing diuretics).

•Moderate-Interference Drugs (Stop for 2 weeks):

•Beta-blockers, Clonidine, NSAIDs (can lower Renin).

•ACE inhibitors, ARBs, and Diuretics (can raise Renin).

•"Safe" Meds to Continue: Verapamil (Slow-release), Hydralazine, Doxazosin/Prazosin.



L I F E S T Y L E  &  S U B S TA N C E  TR I G G E R S

•Dietary Sodium: Target <2,300mg (ideally <1,500mg) per day.

•The NSAID Factor: Ibuprofen/Naproxen blunt antihypertensive efficacy.

•Alcohol: Dose-dependent relationship with BP elevation.

•Sympathomimetics: Decongestants, stimulants, and herbal supplements.



S U B S TA N C E  AU D I T

•NSAIDs: Switch to Acetaminophen.

•Sodium: Advise <2 grams total daily.

•Alcohol: Limit to  1 drink/day for women, 2 drinks/day for men.

•Recreational drugs cessation



P H A R M AC O L O G I C  O P T I MI Z AT I O N

•Maximize Diuretics: Switch HCTZ to Chlorthalidone or Indapamide.

•The 4th Line Agent: Spironolactone (Mineralocorticoid Receptor Antagonist).

•Beta-Blockers: Prioritize vasodilating types (Carvedilol/Nebivolol).

•Vasodilators: Hydralazine or Minoxidil for refractory cases.

•Volume Status: If GFR <30 mL/min, switch to Loop Diuretic

  (Torsemide preferred over Furosemide for better bioavailability).



O T H E R  D R U G S
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O T H E R  D R U G S
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T H E  F U T U RE :  D E V I C E - B A S E D  T H E R A PY

•Renal Denervation (RDN): Radiofrequency or Ultrasound nerve ablation.

•Mechanism: Reduces sympathetic outflow from the kidneys.

•Baroreflex Activation: Implantable carotid sinus stimulators.

•Target: Patients who remain uncontrolled despite maximal medical therapy.



FAQ





W I T H  T H E  R I S E  O F  G L P - 1  A G O N I S T S ,  H O W  M U C H  S H O U L D  

W E  F O C U S  O N  W E I G H T  L O S S  V S .  A D D I N G  A  F O U R T H  O R  

F I F T H  A N T I H Y P E R T E N S I V E ?







I N  T H E  PAT H WAY- 2  T R I A L ,  S P I R O N O L A C T O N E  WA S  T H E  

C L E A R  W I N N E R .  B U T  W H AT  D O  I  D O  I F  T H E  PAT I E N T  

D E V E L O P S  H Y P E R K A L E M I A  O R  G Y N E C O M A S T I A ?







H O W  L O N G  S H O U L D  I  WA I T  B E F O R E  D E C I D I N G  A  PAT I E N T  

H A S  ' FA I L E D '  M E D I C A L  T H E R A P Y  A N D  R E F E R R I N G  T H E M  
F O R  R E N A L  D E N E R VAT I O N  ( R D N ) ?







I S  T H E R E  S T I L L  A  R O L E  F O R  H Y D R A L A Z I N E ,  O R  I S  I T  

T O O  O U T D AT E D  F O R  M O D E R N  R H  M A N A G E M E N T









W H Y D O  Y OU  E M P H A S IZ E  C H L O R T H A L I D ON E  

OV E R  H C T Z  S O S T R O N GLY ?







H O W  O F T E N  S H O U L D  W E  B E  S C R E E N I N G  F O R  
P H E O C H R O M O C Y T O M A  I N  T H E  R H  P O P U L AT I O N ?









E V I D E N C E - B A S E D  F O U N D AT I O N  ( M A J O R  T R I A L S )

















E V I D E N C E - B A S E D  F O U N D AT I O N  ( M A J O R  T R I A L S )
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T H A N K  YO U
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