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Objectives 

Define Resistant 
Hypertension 

Evaluation of patients with 
Resistant hypertension

Explain why is it important

Management of Resistant 
Hypertension



Which of the following is NOT a 
necessary part of the definition of 
resistant hypertension?

a. An elevated BP on an ambulatory blood 
pressure monitor. 

b. Adherence to the medication regimen.
c. At least three appropriate drugs.
d. Appropriate doses of the appropriate 

drugs.



Definition

When properly measured blood pressure is above goal
on three or more appropriately chosen  anti-
hypertensives agents administered at appropriate 
doses including one diuretic. 



1. Properly 
measured 

blood 
pressure

Office vs ABPM vs at home

Validate Home BP readings by 
calibrating and checking with 
office BP monitor. 





Calhoun et al. Hypertension. 2016;67:1085-1092



Banegas JR et al. Journal of the American Medical Directors Association 16(8) · April 2015

https://www.researchgate.net/profile/Jose_Banegas
https://www.researchgate.net/journal/1538-9375_Journal_of_the_American_Medical_Directors_Association


2. Goal BP-
Information 

and guideline 
overload

- ABPM- average 24 hrs BP >135/85 
- <140/90 or <150/90
- <130/80 or <120/80 
- Patients with heart failure or 

coronary artery disease
- Patients with transplants
- African American populations? 



3. 
Appropriately 
chosen  anti-

hypertensives 
agents (≥3) 

including one 
diuretic

RAAS blocker + CCB + diuretic

When to use Loop vs thiazide 
diuretics 

Individualized for each patient. 



4. Appropriate 
doses

Maximize to best tolerated doses 
before adding new agent 



PREVALENCE 



De La Sierra, Hypertension 2011 



Framingham Heart study – Only 48% controlled BP 
<140/90.

JNC7 reports higher proportion of uncontrolled 
patients is higher especially in patients with 
Diabetes mellitus (DM) or chronic Kidney disease 
(CKD) 



Antihypertensive and Lipid-Lowering Treatment to 
Prevent Heart Attack Trial (ALLHAT) 

• Among the 14, 684 participants included, 12.7% had apparent 
Treatment resistant hypertension

• Compared to their counterparts they were more likely to be 
black, 
have less than a high school education
chronic kidney disease (S Creatinine >1.5mg/dl) 
female 
higher body mass index, 
diabetic 
left ventricular hypertrophy, 
on antihypertensive medication before ALLHAT randomization.

Hypertension. 2014;64:1012–1021





The most common explanation for why 
a patient referred to a hypertension 
specialist for resistant hypertension is:

a. An undiagnosed identifiable cause 
b. An incorrect regimen 
c. Non–adherence 
d. Alcohol excess





PSEUDORESISTANCE HYPERTENSION 

POOR BP MONITORING POOR ADHERENCE WHITE COAT EFFECT 



Most common reason 
for resistant 
hypertension

Non  adherence 

Non compliance 

Doses too low

Inappropriate combinations 

Other drugs/ herbal supplements 

Cost and access 

Fragmented care 

Complicated regimens 





White coat Hypertension 

• 20-30% in general population with 
hypertension. * 

• These patients manifest less severe target organ 
damage and are at less risk for cardiovascular 
risk compared to persistently hypertensive 
patients. # 

*Brown et al, Am J Hypertens. 2001;14:1263-69 and Hermida et al. Hypertension 2005;46:1053-59
#Mezzeti et al Am J Hypertens2005;18:1422-28; Salles et al, Bloo Press Moni 2003;8:181-85



Life style factors 

OBESITY DIETARY SALT ALCOHOL ANXIETY/ STRESS 



Which of the following are commonly 
used substances that can raise blood 
pressure and may explain why a 
patient is a resistant hypertensive?

a. Anti–inflammatory agents 
b. Erythropoietin 
c. Corticosteroids 
d. All of the above



Interfering substances/ medications  



NSAIDs Most common offending agents 

• Avg increase in BP by approx. 5mmHg
• Blunts effect of other BP meds including 

diuretics, RAAS blockers and beta 
blockers. *

• Cox-2 inhibitors have similar effects. #

* Day et al, Ann Int Med 1994;121;289-300; Bloomfield et al Ann Int Med 1987;107;628-635; Conlin et al Hypertension 
2000; 36;461-465; 
#  Whelton et al Am J Cardiol 2002;90;959-963; White et al Hypertension. 2002;39; 929-34



Secondary 
Causes of 
Resistant 
Hypertension 

• Obstructive sleep apnea 
• Renal parenchymal diseas
• Primary hyperaldosteronism 
• Renal artery stenosis 

Common

• Pheochromocytoma
• Cushing’s disease 
• Hyperthyroidism 
• Aortic coarctation 
• Intracranial Tumor

Uncommon



The most common cause for 
hypertension with an identifiable 
cause is:

a. Pheochromocytoma 
b. Renovascular hypertension
c. Chronic kidney disease 
d. Mineralocorticoid excess syndromes



Obstructive Sleep Apnea 



Obstructive 
Sleep Apnea: 
Mechanism 

Intermittent 
hypoxemia. 

Increased sympathetic 
nervous activity which 

increased Cardiac 
Output and peripheral 
resistance, increased 

fluid retention 

Increased 
reactive 

oxygen species

Decreased NO 
bioavailability. 



N Engl J Med 2000; 342:1378-1384



Logan et al J Hypertension 2001







Renal 
Parenchymal 
Disease 

Cause and effect

NHANES data- 3% have creatinine >1.6mg/dl 
making 5.6 million of gen population. 75% of 
these were on anti hypertensive medications. 
(Coresh et al, Arch Internal Medicine. 2001; 161:1207-16)

ALLHAT trial, CKD was strong predictor of 
failure to achieve goal blood pressure (Cushman et 
al, J Clin Hypertens, 2002; 4:393-404)



Lowering Blood pressure slows 
progression of chronic kidney disease



Primary 
Hyperaldosteronism

• At least 11.2% of 
consecutive patients with 
newly diagnosed 
hypertension who are 
referred to hypertension 
centers. 

Rossi, G.P. Curr Hypertens Rep (2010) 12: 342



Prevalence of primary aldosteronism in patients with resistant hypertension from multiple 
clinics worldwide (25–28).

David A. Calhoun CJASN 2006;1:1039-1045

©2006 by American Society of Nephrology









Rossi, G.P. Curr Hypertens Rep (2010) 12: 342



Renovascular Hypertension  

• Renal Artery stenosis
• Fibromuscular dysplasia
• Atherosclerotic disease 



• Diastolic blood pressure > 120
• Sudden acceleration blood pressure
• Blood pressure which is resistant to control with three or 4 

drugs ,that shall typically include a diuretic.
• flash pulmonary edema
• Presence of Hypertensive retinopathy
• Para umbilical bruit
• HTN associated with significant CAD/ atherosclerotic disease 
• Marked LVH in echocardiography
• Worsening of renal function with ACE inhibitor is a strong clue. 

When to suspect 











Journal of the American Society of Hypertension : JASH [15 Aug 2013, 7(6):484-493]

https://europepmc.org/search;jsessionid=FAF1694833ED2868BD06327CD53A29A5?query=JOURNAL:%22J+Am+Soc+Hypertens%22&page=1


Renal denervation- SIMPLICTY HTN-1 trial 

• Proof of concept, uncontrolled, n=153.
• Office BP ~ -30mmHg. 
• Reported in Lancet 2009/2014 



Open label nonblinded RCT n=106

Home BP -20/12mmHg 

24-hr ABPM -11/7 mmHg  



Single blind randomized sham controlled 2:1 randomization. N=535.

At 12 months same number of anti HTN

Helped mostly in- non blacks, eGFR>60ml/min; age <65  

Office BP Ambulatory 24hr average BP 



Pheochromocytoma 

Most commonly suspected and least diagnosed entity.

0.1-0.6% of hypertensives patients. 1,2 

Increased BP variability which is an independent risk factor 
for cardiovascular morbidity and mortality. 3,4

Entertain diagnosis in hypertensive patients with headaches, 
palpitations, sweating occurring in episodic fashion, with a 
diagnostic accuracy of 90%. 

Best test- Plasma free metanephrines (fractionated-
metanephrine and normetanephrine). 5

•1.Omura et al, Hyperten Res, 2004; 27:193-202
•2. Sinclair et al. Arch Intern Med. 1987; 147:1289-93
•3. Bjorklund et al. J Hypertens. 2004; 22:1691-1697
•4. Kikuya et al. Hypertension. 2000; 36:901-6
•5. Lenders et al. Lancet. 2005;366:665-75



Cushing’s Syndrome



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwicuej5osHhAhVrnuAKHYQBBwUQjRx6BAgBEAU&url=https://www.thelancet.com/journals/landia/article/PIIS2213-8587(16)00086-3/fulltext&psig=AOvVaw0GEh4dXJDqjNvPkfctSSCd&ust=1554839365158182


Cushing’s 
Syndrome

70-90% of patients 
have Hypertension. 1
17% with severe 
hypertension. 2

Higher target organ damage2 and hence 
higher cardiovascular risk as it is compounded 
by presence of diabetes, metabolic syndrome, 

obesity, dyslipidemia and hypertension. 5

Mechanisms 3,4

Overstimulation of 
non selective 

mineralocorticoid 
receptor by cortisol 

Insulin resistance Sleep Apnea 

1. Moneva et al. Semin Nephrol 2002;22:44-53
2. Muiesan et al. J Am Coll Cardiol.2003;41;2275-79
3. Mcfarlane et al. J Clin Endocrinol Metab. 2001;86;713-18
4. Sacerdote et al. Curr Hyperten Rep. 2004; 7:253-56.
5. Faggiano et al. J Clinc Endocrin Metab. 2003; 88:2527-33 



Cushing’s Syndrome: 
Management

• Usual medications are not effective. 
• Surgical intervention is often 

necessary to excise ACTH or cortisol 
producing tumor

• Most effective pharmacological 
management- Mineralocorticoid 
receptor antagonist

• SPIRONOLACTONE or EPLERENONE
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Hypertension 

Evaluation of patients with 
Resistant hypertension

Explain why is it important

Management of Resistant 
Hypertension





Treatment-Resistant Hypertension and the Incidence of Cardiovascular Disease and End-Stage Renal 
Disease, Volume: 64, Issue: 5, Pages: 1012-1021, DOI: (10.1161/HYPERTENSIONAHA.114.03850) 

Results From the Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial (ALLHAT)

Increased risk of 
Coronary artery disease, 
Stroke, 
Peripheral artery disease, 
End stage renal disease 
Congestive heart failure 
All cause mortality, 
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Diuretic use: 
practical 
Considerations

• 12.5-25mg daily
• Metabolic complications like hypokalemia

Chlorthalidone

• Not needed until eGFR<30ml/min.
• Use with minoxidil or hydralazine
• Long acting or twice daily dose

Loop diuretics

• 12.5mg-100mg daily 
• Hyperkalemia uncommon if renal function is good
• Risk of hyperkalemia higher if used in CKD, with 

NSAIDs, ACE-I or ARBs
• Side effect dose dependent.

Spironolactone 



HCTZ vs Chlorthalidone 

Ernst et al. Hypertension 2006;47:352





Nishizaka MK et al. Am J Hypertens 2003;16:925-930 

Resistant hypertension Primary aldosteronism



Nishizaka MK et al. Am J Hypertens 2003;16:925-930 

Resistant hypertension in African American population 



Chapman et al. Hypertension 2007;49:839





Eplerenone 



SALT 



Pimenta et al. Hypertension 2009





Modified from Calhoun et al. [1] and Passarelli et al. [16]. 
Abbreviation: WCH, white coat hypertension.





Thank you!!

Questions??
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