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Abstract

Resistant or difficult to treat hypertension is defined as high blood pressure that remains 

uncontrolled with 3 or more different antihypertensive medications, including a diuretic. Recent 

definitions also include controlled blood pressure with use of 4 or more medications as also being 

resistant to treatment. Recently, refractory hypertension, an extreme phenotype of antihypertensive 

treatment failure has been defined as hypertension uncontrolled with use of 5 or more 

antihypertensive agents, including a long-acting thiazide diuretic and a mineralocorticoid receptor 

antagonist. Patients with resistant vs refractory hypertension share similar characteristics and 

comorbidities, including obesity, African American race, female sex, diabetes, coronary heart 

disease, chronic kidney disease, and obstructive sleep apnea. Patients with refractory vs resistant 

hypertension tend to be younger and are more likely to have been diagnosed with congestive heart 

failure. Refractory hypertension might also differ from resistant hypertension in terms of 

underlying cause. Preliminary evidence suggests that refractory hypertension is more likely to be 

neurogenic in etiology (ie, heightened sympathetic tone), vs a volume-dependent hypertension that 

is more characteristic of resistant hypertension in general.

The terms, “resistant” and “refractory” hypertension have historically been used 

interchangeably to refer to patients with difficult to treat hypertension, that is, hypertension 

resistant to pharmacologic intervention.1,2 Most commonly, resistant or refractory 

hypertension has been defined as high blood pressure with 3 or more medications needed to 

control, including a diuretic.3 Recently, however, the term, refractory hypertension has been 

applied to an extreme phenotype of antihypertensive treatment failure.4 In this context, the 

definition of refractory hypertension has been evolving, but has been largely based on failure 

to achieve blood pressure goal with use of 5 or more antihypertensive medications, including 

a long-acting thiazide diuretic. Recent considerations by investigators who evaluated this 

subgroup of patients have suggested defining the phenotype as hypertension uncontrolled 

(>140/90 mm Hg) with use of 5 or more different classes of antihypertensive agents, 

including a long-acting thiazide diuretic and a mineralocorticoid receptor antagonist.4,5
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In this viewpoint we discuss the emerging data on this novel phenotype of antihypertensive 

treatment failure and how it compares and contrasts with resistant hypertension in terms of 

definition, prevalence, patient characteristics, risk factors, comorbidities, and possible 

underlying etiologies.

Definition

Resistant hypertension

Resistant hypertension is defined as high blood pressure that remains uncontrolled (>140/90 

mm Hg) despite the use of effective doses of 3 or more different classes of antihypertensive 

agents, including a diuretic. The first American Heart Association Scientific Statement on 

resistant hypertension included patients whose blood pressure was controlled (<140/90 mm 

Hg) with 4 or more medications within the category of resistant hypertension.3

Refractory hypertension

The term, refractory hypertension has been recently used to refer to an extreme phenotype of 

antihypertensive treatment failure. The first application of the term in this context was in a 

retrospective analysis of the phenotype from investigators at the University of Alabama at 

Birmingham.4 In that report, refractory hypertension was defined uncontrolled blood 

pressure with use of 5 or more different antihypertensive classes, including a diuretic.

Based on the literature that showed superiority of chlorthalidone over hydrocholorothiazide 

(HCTZ) and specific benefit of spironolactone6–9 for treatment of resistant hypertension, 5 

drug combinations that include these 2 agents, likely represent maximal antihypertensive 

treatment. Accordingly, the working definition of refractory hypertension has evolved to be 

increased blood pressure levels (>140/90 mm Hg) despite the use of optimal doses of 5 or 

more different classes of antihypertensive agents, including chlorthalidone and a 

mineralocorticoid receptor antagonist (Fig. 1).

Prevalence

Resistant hypertension

A number of observational studies have characterized patients with resistant hypertension 

from a variety of different cohorts. Multiple studies indicate that the prevalence of resistant 

hypertension is approximately 10%–15% of treated hypertensive patients. For example, in a 

cross-sectional analysis of > 470,000 individuals, 60,327 had resistant hypertension.10 This 

represented 12.8% of all hypertensive individuals and 15.3% of those taking 

antihypertensive medications.

Refractory hypertension

Two studies have been published on refractory hypertension based on a definition that 

distinguishes it from resistant hypertension. The first was a retrospective analysis of patients 

referred to the University of Alabama at Birmingham for evaluation and treatment of 

resistant hypertension.4 Of the 304 patients referred for resistant hypertension and who had 

adequate follow-up (a minimum of 3 clinic visits), 29 (10%) never achieved blood pressure 
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control despite maximal antihypertensive therapy of 6 different classes of antihypertensive 

agents, including chlorthalidone and spironolactone.

The second published study of refractory hypertension was a cross-sectional evaluation of 

participants in the Reasons for Geographic and Racial Differences in Stroke (REGARDS) 

study, a large (n = 30,239), community-based cohort study.5 In this analysis, refractory 

hypertension was defined as uncontrolled clinic blood pressure (>140/90 mm Hg) despite 

use of 5 or more different antihypertensive classes of agents. The prevalence of refractory 

hypertension was 3.6% of patients with resistant hypertension (uncontrolled blood pressure 

with 3 or more medications or controlled blood pressure with 4 or more) and 0.5% of all 

hypertensive participants included in the cohort.

Patient Characteristics and Associated Comorbidities

Resistant hypertension

Compared with individuals with nonresistant hypertension, that is, controlled blood pressure 

(<140/90 mm Hg) with 1 or 2 medications, individuals with resistant hypertension were 

older, obese, and more likely African American and female,11 and also had a greater 

prevalence of comorbid conditions, including diabetes, ischemic heart disease, 

cerebrovascular disease, and chronic kidney disease (CKD).

Refractory hypertension

In the retrospective analysis by Acelajado et al., of patients referred to a hypertension 

specialty clinic, 29 subjects identified as having refractory hypertension were compared with 

275 subjects with controlled resistant hypertension.4 Subjects with refractory hypertension 

tended to be younger and heavier compared with subjects with controlled resistant 

hypertension. In addition, the refractory subjects tended to be more often African American 

and female. With regard to comorbidities, refractory hypertensive subjects were more likely 

to have a history of congestive heart failure, stroke, and obstructive sleep apnea. CKD and 

diabetes association was not statistically significant between the 2 groups.

In the cross-sectional assessment of the REGARDS cohort, of the 14,809 participants being 

treated for hypertension, 78 were identified as having refractory hypertension based on an 

uncontrolled blood pressure (>140/90 mm Hg) while receiving 5 or more antihypertensive 

medications, which included in all cases, HCTZ.5 These 78 refractory subjects were 

compared with all participants with treated hypertension and all participants with resistant 

hypertension. In an unadjusted and adjusted comparison with all hypertensive participants, 

African American race, male sex, and higher body mass index were associated with an 

increased prevalence ratio of having refractory hypertension. In the adjusted comparison, 

African American race was the strongest predictor of having refractory hypertension, with a 

prevalence ratio of 4.88 (95% confidence interval, 2.79–8.72). Compared with resistant 

hypertension, African American race only was associated with a higher prevalence ratio, 

before and after multivariate adjustment. Increased age was not associated with higher risk 

of refractory hypertension, with the mean age of the participants with refractory 

hypertension tending be less than that of participants with resistant hypertension.
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Comorbidities associated with refractory hypertension compared with all hypertensive 

participants in the REGARDS cohort included reduced estimated glomerular filtration rate, 

albuminuria, diabetes, history of stroke, and known coronary heart disease after multivariate 

adjustment.5 Of these comorbidities, the strongest predictor was albuminuria, with an 

adjusted prevalence ratio of 4.02 (95% confidence interval, 2.53–6.41). Compared only with 

the participants with resistant hypertension, the comorbidities associated with refractory 

hypertension were albuminuria and diabetes.

Possible Mechanisms of Resistant vs Refractory Hypertension

A large body of literature implicates persistent intravascular fluid retention as a common 

underlying cause of resistant hypertension, including studies that documented intravascular 

expansion estimated according to thoracic fluid content.12 Causes of excess fluid retention 

are no doubt multifactorial but include CKD, hyperaldosteronism,12,13 heightened sodium 

sensitivity, and high dietary sodium intake.14

In contrast to resistant hypertension, refractory hypertension might represent a different 

phenotype in terms of etiology in not being volume-dependent. The analysis by Acelajado et 

al. showed consistently higher resting heart rates in the individuals with refractory 

hypertension compared with individuals with controlled resistant hypertension, suggesting a 

more likely neurogenic etiology of antihypertensive failure.4 In contrast, failure of intensive 

diuretic therapy with chlorthalidone and spironolactone to control blood pressure in the 

refractory patients argued against a volume-dependent cause of treatment failure.4

Conclusions

Refractory hypertension has been proposed as an extreme phenotype of antihypertensive 

treatment failure. The definition of refractory hypertension, although evolving, has most 

recently been suggested as failure to control blood pressure despite maximal 

antihypertensive effort based on use of at least 5 different classes of antihypertensive agents, 

including if tolerated, chlorthalidone and spironolactone.

Refractory hypertension is uncommon, with an estimated prevalence of 10% of patients 

referred to a hypertension specialty clinic for resistant hypertension and < 1% of treated 

hypertensive participants in a community-based cohort.4,5 Like resistant hypertension, 

obesity, diabetes, CKD, and especially African American race are associated with having 

refractory hypertension compared with patients with more easily controlled hypertension. 

Patients with refractory hypertension are at increased risk of having already had a 

cardiovascular complication, such as stroke and congestive heart failure, compared with 

patients with resistant but controlled hypertension.

The mechanisms of refractory hypertension lack full elucidation, but preliminary 

assessments, based mostly on failure to control blood pressure with intensive diuretic 

treatment and consistently higher heart rates, suggest that refractory hypertension might be 

more neurogenic in etiology (ie, heightened sympathetic output), as opposed to being 

volume-dependent. Additional studies of sympathetic tone, including assessments of 
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peripheral resistance, heart rate variability, norepinephrine levels, and peripheral nerve 

traffic should provide further insight into this possibility.
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Figure 1. 
Hypertension classification based on blood pressure control and number of antihypertensive 

medications (No of Med).
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