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Abstract
Background: Resistant hypertension, blood pressure above goal despite three or more optimally dosed antihypertensive agents,

affects a substantial minority of treated hypertensive adults and carries elevated cardiovascular risk.

Objective: This review compares structured cardiac rehabilitation programs against standard pharmacological care alone for

blood pressure reduction and risk-factor control in resistant hypertension.

Methods: We synthesized randomized trials, systematic reviews, and major scientific statements on exercise-based rehabilitation,

lifestyle intervention, pharmacological escalation, and device-based therapy in hypertensive and resistant hypertensive

populations.

Findings: Structured exercise training within a rehabilitation framework, alongside dietary counseling and risk-factor

management, produced significantly greater ambulatory and office blood pressure reductions than standard care alone, with

effects additive to pharmacological escalation and device-based approaches via improved baroreflex sensitivity and reduced

sympathetic activation.

Conclusions: Cardiac rehabilitation is a practical, evidence-supported adjunct to standard care in resistant hypertension, and

expanding referral criteria and home-based delivery could improve access for this high-risk population.
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1. Introduction

Hypertension remains the single largest modifiable

contributor to global cardiovascular mortality, and its

most refractory presentation, resistant hypertension,

concentrates a disproportionate share of that burden [1].

Resistant hypertension is defined as office blood pressure

that remains above goal despite concurrent use of three

antihypertensive agents of different classes, one of which

is typically a diuretic, at optimized doses, or blood

pressure that is controlled but requires four or more

agents [2,3]. Population-based estimates using National

Health and Nutrition Examination Survey data put the

prevalence of apparent treatment-resistant hypertension

at roughly 12-15% of treated hypertensive adults, and

registry follow-up shows that these patients carry a

substantially higher incidence of myocardial infarction,

stroke, heart failure, and end-stage renal disease than

hypertensive patients whose pressure responds to

standard regimens [4,5]. Once white-coat effects,

medication nonadherence, and secondary causes are

excluded, true resistant hypertension still accounts for a

meaningful fraction of the treated hypertensive

population and remains the clinical scenario most likely

to prompt escalation to fourth- and fifth-line

pharmacotherapy or device-based intervention [6,7].

Objective toxicological urine analysis in patients labeled

treatment-resistant has shown that a substantial minority

are, in fact, only partially adherent to their prescribed

regimen, underscoring that any comparative evaluation of

adjunctive therapies such as cardiac rehabilitation must

be interpreted against a background of confirmed, verified

medication adherence rather than assumed adherence

[8].

Pharmacological escalation in resistant hypertension has

an established evidence base, most notably the addition of

spironolactone, which produced the largest incremental

blood pressure reduction of any add-on agent tested in a

head-to-head randomized comparison [9]. Renal

denervation has more recently re-entered the therapeutic

armamentarium after earlier disappointing results, with

sham-controlled trials in both the presence and absence

of background medication demonstrating modest but

consistent office and ambulatory blood pressure

reductions [10,11,12]. What has received comparatively

little structured attention in the resistant hypertension

literature is the potential of formal, supervised cardiac

rehabilitation programs, structured multidisciplinary

exercise and lifestyle interventions long established in

coronary and heart failure care, as an adjunctive strategy

specifically in this difficult-to-treat population. This

review compares the evidence for cardiac rehabilitation

programs against standard pharmacological care alone in

resistant hypertension, examining the physiological

mechanisms, the comparative trial evidence, the

adjunctive role alongside device therapy, and the

implementation barriers that determine whether this

evidence translates into practice.

2. Pathophysiology and the rationale for
exercise-based intervention

Resistant hypertension is mechanistically heterogeneous,

but sympathetic nervous system overactivity, impaired

baroreflex sensitivity, volume expansion, arterial

stiffening, and, frequently, unrecognized obstructive sleep

apnea and obesity converge to sustain elevated pressure

despite multidrug therapy [13,14]. Each of these

mechanisms is, at least partially, modifiable by structured

physical activity. Laterza and colleagues demonstrated in

never-treated hypertensive patients that a supervised

aerobic training program restored baroreflex sensitivity

toward normotensive values within a matter of months,

directly linking exercise training to one of the core

autonomic abnormalities implicated in treatment

resistance [15]. Cardiorespiratory fitness itself behaves as

an independent, graded predictor of cardiovascular risk

across the blood pressure spectrum, and low fitness at

baseline is now recognized as a marker that identifies

exactly the patients least likely to respond to

pharmacotherapy alone [16,17].
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Cardiac rehabilitation programs are built to intervene on

precisely this constellation of modifiable physiology. The

core components codified by the American Heart

Association and the American Association of

Cardiovascular and Pulmonary Rehabilitation include

supervised aerobic and resistance exercise training,

structured dietary counseling, weight management,

smoking cessation support, psychosocial assessment, and

risk-factor education delivered by a multidisciplinary

team over a typical 12- to 36-session outpatient course

[18,19]. Because these programs were designed around

secondary prevention after myocardial infarction,

revascularization, or heart failure, their

blood-pressure-lowering effect has historically been

treated as incidental to their primary cardiovascular

endpoint rather than as a therapeutic target in its own

right, a framing this review argues should change for the

resistant hypertension population specifically.

3. Cardiac rehabilitation programs: components
and mechanisms

Exercise-based cardiac rehabilitation combines aerobic

conditioning, typically performed at 50-80% of heart rate

reserve for 30-45 minutes several times weekly, with

resistance training and, in many contemporary programs,

isometric handgrip protocols. Meta-analytic evidence

across the general hypertensive population shows aerobic

training lowers resting systolic and diastolic blood

pressure by roughly 3-7 mmHg and 2-5 mmHg

respectively, with larger effects in patients who begin with

higher baseline pressures [20,21,22]. Dynamic resistance

training produces smaller but still significant reductions,

and isometric exercise, a component increasingly

incorporated into modern cardiac rehabilitation

prescriptions, has shown some of the largest systolic

effects of any training modality studied to date [23,24].

The American College of Sports Medicine's position

statement on exercise and hypertension formalized these

findings into prescriptive guidance that most

contemporary cardiac rehabilitation programs now follow

as their exercise template [25].

Table 1: Core components of a structured cardiac rehabilitation
program and their principal mechanism of blood-pressure benefit
relevant to resistant hypertension [18,19,25].
Program
component

Typical delivery Principal
mechanism

Supporting
evidence

Supervised
aerobic training

30-45 min,
3-5x/week,
50-80% HRR

Reduced
sympathetic
outflow,
improved
baroreflex
sensitivity

[15,21]

Resistance and
isometric
training

2-3x/week,
moderate load or
handgrip
protocol

Reduced
peripheral
vascular
resistance

[23,24]

Dietary
counseling
(DASH pattern,
sodium
restriction)

Individual/group
sessions
throughout
program

Reduced volume
expansion

[26,27]

Weight
management and
risk-factor
education

Ongoing,
multidisciplinary
team

Reduced insulin
resistance and
adiposity-driven
activation

[14,18]

The lifestyle and dietary counseling components of

cardiac rehabilitation carry independent

blood-pressure-lowering value that compounds with the

exercise prescription. The DASH-Sodium trial established

that combined dietary pattern change and sodium

restriction produces blood pressure reductions

comparable in magnitude to a single antihypertensive

agent [26], and the ENCORE study demonstrated that

combining the DASH diet with supervised aerobic exercise

and structured weight loss produced significantly greater

reductions in both clinic and ambulatory blood pressure

than diet alone, with the combined intervention arm

approaching reductions typically seen with

pharmacotherapy [27]. Because cardiac rehabilitation

programs deliver dietary counseling, exercise training,

and weight management concurrently rather than as

isolated interventions, they represent a naturally

integrated delivery vehicle for exactly the combination of

lifestyle interventions shown to be additive in trials that

tested each component separately.
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4. Comparative evidence: cardiac rehabilitation
versus standard care in resistant hypertension

Direct randomized evidence in resistant hypertension

specifically, rather than hypertension in general, remains

limited but consistent in direction. Dimeo and colleagues

randomized patients with confirmed resistant

hypertension, maintained on stable multidrug regimens,

to eight weeks of supervised aerobic exercise training or

continued standard care alone, and found that the

exercise arm achieved significantly greater reductions in

both office and 24-hour ambulatory systolic blood

pressure than standard care, despite no change in

antihypertensive medication in either group [28]. This

trial is the most direct evidence available that structured

exercise training, delivered in a manner consistent with

cardiac rehabilitation practice, produces an incremental

blood pressure benefit on top of optimized

pharmacotherapy in a resistant hypertension population

specifically, rather than in general hypertensive patients

who are more likely to be under-treated

pharmacologically.

Guimaraes and colleagues extended this comparison by

testing interval versus continuous aerobic training against

usual care in treated hypertensive patients, and found that

both structured training modalities reduced ambulatory

blood pressure and arterial stiffness significantly more

than standard care, with interval training producing

numerically larger reductions in some outcome measures,

suggesting that the specific exercise modality delivered

within a rehabilitation program may matter as much as

whether structured exercise is delivered at all [29]. Taken

together with the broader cardiac rehabilitation literature,

in which the Cochrane systematic review of

exercise-based cardiac rehabilitation after coronary

events found consistent reductions in cardiovascular

mortality and hospital readmission relative to no-exercise

usual care, and an earlier meta-analysis reported

comparable benefit across a similarly broad population,

this body of evidence supports a coherent,

mechanistically plausible, and modestly but consistently

positive comparative advantage for structured cardiac

rehabilitation over standard pharmacological care alone

specifically in patients whose hypertension has proven

resistant to drug therapy [30,31].

Figure 1: Mean reduction in 24-hour ambulatory systolic blood
pressure with structured exercise-based cardiac rehabilitation versus
standard care alone in randomized comparisons among patients with
treated resistant or difficult-to-control hypertension [28,29,27].

5. Cardiac rehabilitation alongside device-based
and pharmacological escalation

Cardiac rehabilitation should not be framed as competing

with pharmacological or device-based escalation in

resistant hypertension; the strongest evidence supports it

as an adjunct. Spironolactone remains the single most

effective added agent in confirmed resistant hypertension

[9], and renal denervation trials, both in the presence and

formal absence of background antihypertensive

medication, have shown reproducible, sham-controlled

office and ambulatory pressure reductions in the range of

5-10 mmHg systolic [10,11,12]. A head-to-head

comparison of spironolactone against renal denervation

in confirmed resistant hypertension found spironolactone

achieved larger pressure reductions, reinforcing

pharmacological escalation as the preferred next step

before device therapy in most patients, but leaving open

whether an exercise-based rehabilitation program layered

onto either strategy would produce further incremental

benefit [32]. Because the mechanisms targeted by exercise

training, principally sympathetic overactivity and

baroreflex dysfunction, overlap substantially with the
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mechanisms targeted by both spironolactone and renal

denervation, cardiac rehabilitation is plausibly

complementary rather than redundant, though dedicated

combination trials in resistant hypertension specifically

have not yet been conducted at scale.

Figure 2: Approximate office systolic blood pressure reduction
achieved by major adjunctive strategies studied in confirmed resistant
hypertension, spironolactone add-on therapy, renal denervation, and
structured exercise-based rehabilitation layered onto optimized
standard care [9,10,28].

6. Barriers to implementation and delivery models

Despite favorable comparative evidence, cardiac

rehabilitation remains dramatically underused, with

national participation rates among eligible cardiovascular

patients estimated at only 20-30% in the United States,

and substantial geographic and sociodemographic

variation in referral and completion [33,34]. Patients with

resistant hypertension face an additional barrier, since

eligibility criteria and referral pathways for cardiac

rehabilitation have historically centered on

post-myocardial-infarction, post-revascularization, and

heart failure diagnoses rather than on resistant

hypertension as a stand-alone indication, meaning many

patients who would plausibly benefit are never referred at

all. Home-based and hybrid cardiac rehabilitation models,

validated as comparably effective to center-based

programs for standard cardiac indications, offer one route

to closing this gap for resistant hypertension patients who

face transportation, scheduling, or comorbidity barriers to

center-based attendance [35]. The American Heart

Association's exercise testing and training standards

provide the safety framework needed to extend supervised

or remotely monitored exercise prescriptions to a

population that, by definition, carries a heavier

cardiovascular risk profile than the general cardiac

rehabilitation referral base [36].

Table 2: Center-based versus home-based cardiac rehabilitation
delivery models and their implications for patients with resistant
hypertension [35,33,36].
Delivery model Typical

completion
rate

Access barriers
addressed

Monitoring
intensity

Center-based,
supervised

Higher
completion
when
attended

None specifically;
transportation/time
remain barriers

Continuous
ECG/BP
monitoring
available

Home-based/hybrid Comparable
or improved
retention

Transportation,
scheduling, rural
access

Periodic
remote or
telehealth
check-ins

No structured
referral (standard
care only)

Not
applicable

None addressed Routine
clinic visits
only

7. Conclusion

The comparative evidence assembled here supports

structured cardiac rehabilitation, delivered as supervised

aerobic and resistance exercise combined with dietary

counseling and risk-factor management, as a clinically

meaningful adjunct to standard pharmacological care in

resistant hypertension rather than a replacement for it.

Direct trial evidence in resistant hypertension specifically

remains confined to a small number of studies, but those

studies, together with the broader hypertension and

cardiac rehabilitation literature, consistently show

incremental blood pressure reduction, improved

autonomic function, and better cardiovascular risk-factor

control when structured rehabilitation is added to

optimized drug therapy compared with standard care

alone [28,29,30]. Given that resistant hypertension carries

a materially worse prognosis than pharmacologically

responsive hypertension [5,7], and that the barriers to

cardiac rehabilitation access are addressable through

home-based and hybrid delivery models [35], expanding

formal rehabilitation referral criteria to include resistant

hypertension as a stand-alone indication, alongside
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continued pharmacological optimization and, where

appropriate, device-based therapy, represents a practical

and evidence-supported opportunity to improve

outcomes in this high-risk population.

8. References

1. Kearney, P.M., Whelton, M., Reynolds, K., Muntner, P.,

Whelton, P.K., He, J. (2005) Global burden of hypertension:

analysis of worldwide data. Lancet, 365(9455): 217-223. DOI:

10.1016/S0140-6736(05)17741-1

2. Calhoun, D.A., Jones, D., Textor, S., Goff, D.C., Murphy, T.P.,

Toto, R.D., et al. (2008) Resistant hypertension: diagnosis,

evaluation, and treatment: a scientific statement from the

American Heart Association Professional Education

Committee. Hypertension, 51(6): 1403-1419. DOI:

10.1161/HYPERTENSIONAHA.108.189141

3. Whelton, P.K., Carey, R.M., Aronow, W.S., Casey, D.E., Collins,

K.J., Dennison Himmelfarb, C., et al. (2018) 2017 ACC/AHA/

AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA

guideline for the prevention, detection, evaluation, and

management of high blood pressure in adults.

Hypertension, 71(6): e13-e115. DOI:

10.1161/HYP.0000000000000065

4. Persell, S.D. (2011) Prevalence of resistant hypertension in the

United States, 2003-2008. Hypertension, 57(6): 1076-1080.

DOI: 10.1161/HYPERTENSIONAHA.111.170308

5. Daugherty, S.L., Powers, J.D., Magid, D.J., Tavel, H.M., Masoudi,

F.A., Margolis, K.L., et al. (2012) Incidence and prognosis of

resistant hypertension in hypertensive patients. Circulation,

125(13): 1635-1642. DOI:

10.1161/CIRCULATIONAHA.111.068064

6. Judd, E., Calhoun, D.A. (2014) Apparent and true resistant

hypertension: definition, prevalence and outcomes. Journal

of Human Hypertension, 28(8): 463-468. DOI:

10.1038/jhh.2013.140

7. Pimenta, E., Calhoun, D.A. (2012) Resistant hypertension:

incidence, prevalence, and prognosis. Circulation, 125(13):

1594-1596. DOI: 10.1161/CIRCULATIONAHA.112.097345

8. Jung, O., Gechter, J.L., Wunder, C., Paulke, A., Bartel, C., Geiger,

H., et al. (2013) Resistant hypertension? Assessment of

adherence by toxicological urine analysis. Journal of

Hypertension, 31(4): 766-774. DOI:

10.1097/HJH.0b013e32835e2286

9. Williams, B., MacDonald, T.M., Morant, S., Webb, D.J., Sever, P.,

McInnes, G., et al. (2015) Spironolactone versus placebo,

bisoprolol, and doxazosin to determine the optimal

treatment for drug-resistant hypertension (PATHWAY-2).

Lancet, 386(10008): 2059-2068. DOI:

10.1016/S0140-6736(15)00257-3

10. Bhatt, D.L., Kandzari, D.E., O'Neill, W.W., D'Agostino, R.,

Flack, J.M., Katzen, B.T., et al. (2014) A controlled trial of

renal denervation for resistant hypertension. New England

Journal of Medicine, 370(15): 1393-1401. DOI:

10.1056/NEJMoa1402670

11. Kandzari, D.E., Böhm, M., Mahfoud, F., Townsend, R.R.,

Weber, M.A., Pocock, S., et al. (2018) Effect of renal

denervation on blood pressure in the presence of

antihypertensive drugs: 6-month efficacy and safety results

from the SPYRAL HTN-ON MED trial. Lancet, 391(10137):

2346-2355. DOI: 10.1016/S0140-6736(18)30951-6

12. Townsend, R.R., Mahfoud, F., Kandzari, D.E., Kario, K.,

Pocock, S., Weber, M.A., et al. (2017) Catheter-based renal

denervation in patients with uncontrolled hypertension in

the absence of antihypertensive medications (SPYRAL

HTN-OFF MED). Lancet, 390(10108): 2160-2170. DOI:

10.1016/S0140-6736(17)32281-X

13. Logan, A.G., Perlikowski, S.M., Mente, A., Tisler, A., Tkacova,

R., Niroumand, M., et al. (2001) High prevalence of

unrecognized sleep apnoea in drug-resistant hypertension.

Journal of Hypertension, 19(12): 2271-2277. DOI:

10.1097/00004872-200112000-00022

14. Landsberg, L., Aronne, L.J., Beilin, L.J., Burke, V., Igel, L.I.,

https://doi.org/10.1016/S0140-6736(05)17741-1
https://doi.org/10.1161/HYPERTENSIONAHA.108.189141
https://doi.org/10.1161/HYP.0000000000000065
https://doi.org/10.1161/HYPERTENSIONAHA.111.170308
https://doi.org/10.1161/CIRCULATIONAHA.111.068064
https://doi.org/10.1038/jhh.2013.140
https://doi.org/10.1161/CIRCULATIONAHA.112.097345
https://doi.org/10.1097/HJH.0b013e32835e2286
https://doi.org/10.1016/S0140-6736(15)00257-3
https://doi.org/10.1056/NEJMoa1402670
https://doi.org/10.1016/S0140-6736(18)30951-6
https://doi.org/10.1016/S0140-6736(17)32281-X
https://doi.org/10.1097/00004872-200112000-00022


Citation: Kobayashi R, Ito H, Ito E (2022) Comparative Analysis of cardiac rehabilitation programs versus Standard
Care in resistant hypertension. J Heart Cardiovasc Med, 5(1): 01-08.

Journal of Heart and Cardiovascular Medicine
© 2022 Somato Publications. All rights reserved.

07 Volume 5 Issue 1 - 1001

Lloyd-Jones, D., et al. (2013) Obesity-related hypertension:

pathogenesis, cardiovascular risk, and treatment: a position

paper of The Obesity Society and The American Society of

Hypertension. Journal of Clinical Hypertension, 15(1): 14-33.

DOI: 10.1111/jch.12049

15. Laterza, M.C., de Matos, L.D., Trombetta, I.C., Braga, A.M.,

Roveda, F., Alves, M.J., et al. (2007) Exercise training

restores baroreflex sensitivity in never-treated hypertensive

patients. Hypertension, 49(6): 1298-1306. DOI:

10.1161/HYPERTENSIONAHA.107.111310

16. Myers, J., McAuley, P., Lavie, C.J., Despres, J.P., Arena, R.,

Kokkinos, P. (2015) Physical activity and cardiorespiratory

fitness as major markers of cardiovascular risk: their

independent and interwoven importance to health status.

Progress in Cardiovascular Diseases, 57(4): 306-314. DOI:

10.1016/j.pcad.2014.09.011

17. Kokkinos, P. (2014) Cardiorespiratory fitness, exercise, and

blood pressure. Hypertension, 64(6): 1160-1164. DOI:

10.1161/HYPERTENSIONAHA.114.03616

18. Balady, G.J., Williams, M.A., Ades, P.A., Bittner, V., Comoss, P.,

Foody, J.M., et al. (2007) Core components of cardiac

rehabilitation/secondary prevention programs: 2007

update. Circulation, 115(20): 2675-2682. DOI:

10.1161/CIRCULATIONAHA.106.180945

19. Piepoli, M.F., Corrà, U., Adamopoulos, S., Benzer, W.,

Bjarnason-Wehrens, B., Cupples, M., et al. (2014) Secondary

prevention in the clinical management of patients with

cardiovascular diseases: core components, standards and

outcome measures for referral and delivery. European

Journal of Preventive Cardiology, 21(6): 664-681. DOI:

10.1177/2047487312449597

20. Whelton, S.P., Chin, A., Xin, X., He, J. (2002) Effect of aerobic

exercise on blood pressure: a meta-analysis of randomized,

controlled trials. Annals of Internal Medicine, 136(7):

493-503. DOI: 10.7326/0003-4819-136-7-200204020-00006

21. Cornelissen, V.A., Smart, N.A. (2013) Exercise training for

blood pressure: a systematic review and meta-analysis.

Journal of the American Heart Association, 2(1): e004473.

DOI: 10.1161/JAHA.112.004473

22. Fagard, R.H., Cornelissen, V.A. (2007) Effect of exercise on

blood pressure control in hypertensive patients. European

Journal of Cardiovascular Prevention and Rehabilitation,

14(1): 12-17. DOI: 10.1097/HJR.0b013e3280128bbb

23. Cornelissen, V.A., Fagard, R.H. (2005) Effect of resistance

training on resting blood pressure: a meta-analysis of

randomized controlled trials. Journal of Hypertension,

23(2): 251-259. DOI: 10.1097/00004872-200502000-00003

24. Carlson, D.J., Dieberg, G., Hess, N.C., Millar, P.J., Smart, N.A.

(2014) Isometric exercise training for blood pressure

management: a systematic review and meta-analysis. Mayo

Clinic Proceedings, 89(3): 327-334. DOI:

10.1016/j.mayocp.2013.10.030

25. Pescatello, L.S., Franklin, B.A., Fagard, R., Farquhar, W.B.,

Kelley, G.A., Ray, C.A. (2004) American College of Sports

Medicine position stand: exercise and hypertension.

Medicine and Science in Sports and Exercise, 36(3): 533-553.

DOI: 10.1249/01.MSS.0000115224.88514.3A

26. Sacks, F.M., Svetkey, L.P., Vollmer, W.M., Appel, L.J., Bray,

G.A., Harsha, D., et al. (2001) Effects on blood pressure of

reduced dietary sodium and the Dietary Approaches to Stop

Hypertension (DASH) diet. New England Journal of

Medicine, 344(1): 3-10. DOI: 10.1056/NEJM200101043440101

27. Blumenthal, J.A., Babyak, M.A., Hinderliter, A., Watkins, L.L.,

Craighead, L., Lin, P.H., et al. (2010) Effects of the DASH diet

alone and in combination with exercise and weight loss on

blood pressure and cardiovascular biomarkers in men and

women with high blood pressure: the ENCORE study.

Archives of Internal Medicine, 170(2): 126-135. DOI:

10.1001/archinternmed.2009.470

28. Dimeo, F., Pagonas, N., Seibert, F., Arndt, R., Zidek, W.,

Westhoff, T.H. (2012) Aerobic exercise reduces blood

pressure in resistant hypertension. Hypertension, 60(3):

https://doi.org/10.1111/jch.12049
https://doi.org/10.1161/HYPERTENSIONAHA.107.111310
https://doi.org/10.1016/j.pcad.2014.09.011
https://doi.org/10.1161/HYPERTENSIONAHA.114.03616
https://doi.org/10.1161/CIRCULATIONAHA.106.180945
https://doi.org/10.1177/2047487312449597
https://doi.org/10.7326/0003-4819-136-7-200204020-00006
https://doi.org/10.1161/JAHA.112.004473
https://doi.org/10.1097/HJR.0b013e3280128bbb
https://doi.org/10.1097/00004872-200502000-00003
https://doi.org/10.1016/j.mayocp.2013.10.030
https://doi.org/10.1249/01.MSS.0000115224.88514.3A
https://doi.org/10.1056/NEJM200101043440101
https://doi.org/10.1001/archinternmed.2009.470


Citation: Kobayashi R, Ito H, Ito E (2022) Comparative Analysis of cardiac rehabilitation programs versus Standard
Care in resistant hypertension. J Heart Cardiovasc Med, 5(1): 01-08.

Journal of Heart and Cardiovascular Medicine
© 2022 Somato Publications. All rights reserved.

08 Volume 5 Issue 1 - 1001

653-658. DOI: 10.1161/HYPERTENSIONAHA.112.197780

29. Guimaraes, G.V., Ciolac, E.G., Carvalho, V.O., D'Avila, V.M.,

Bortolotto, L.A., Bocchi, E.A. (2010) Effects of continuous vs.

interval exercise training on blood pressure and arterial

stiffness in treated hypertension. Hypertension Research,

33(6): 627-632. DOI: 10.1038/hr.2010.42

30. Anderson, L., Oldridge, N., Thompson, D.R., Zwisler, A.D.,

Rees, K., Martin, N., et al. (2016) Exercise-based cardiac

rehabilitation for coronary heart disease: Cochrane

systematic review and meta-analysis. Journal of the

American College of Cardiology, 67(1): 1-12. DOI:

10.1016/j.jacc.2015.10.044

31. Taylor, R.S., Brown, A., Ebrahim, S., Jolliffe, J., Noorani, H.,

Rees, K., et al. (2004) Exercise-based rehabilitation for

patients with coronary heart disease: systematic review and

meta-analysis of randomized controlled trials. American

Journal of Medicine, 116(10): 682-692. DOI:

10.1016/j.amjmed.2004.01.009

32. Oliveras, A., Armario, P., Clara, A., Sans-Atxer, L., Vazquez, S.,

Pascual, J., et al. (2016) Spironolactone versus sympathetic

renal denervation to treat true resistant hypertension:

results from the DENERVHTA study. Journal of

Hypertension, 34(9): 1863-1871. DOI:

10.1097/HJH.0000000000001007

33. Beatty, A.L., Truong, M., Schopfer, D.W., Shen, H., Bachmann,

J.M., Whooley, M.A. (2018) Geographic variation in cardiac

rehabilitation participation in Medicare and Veterans

Affairs populations. Circulation, 137(18): 1899-1908. DOI:

10.1161/CIRCULATIONAHA.117.029471

34. Sandesara, P.B., Lambert, C.T., Gordon, N.F., Fletcher, G.F.,

Franklin, B.A., Wenger, N.K., et al. (2015) Cardiac

rehabilitation and risk reduction: time to "rebrand and

reinvigorate". Journal of the American College of Cardiology,

65(4): 389-395. DOI: 10.1016/j.jacc.2014.10.059

35. Thomas, R.J., Beatty, A.L., Beckie, T.M., Brewer, L.C., Brown,

T.M., Forman, D.E., et al. (2019) Home-based cardiac

rehabilitation: a scientific statement from the American

Association of Cardiovascular and Pulmonary

Rehabilitation, the American Heart Association, and the

American College of Cardiology. Circulation, 140(1): e69-e89.

DOI: 10.1161/CIR.0000000000000663

36. Fletcher, G.F., Ades, P.A., Kligfield, P., Arena, R., Balady, G.J.,

Bittner, V.A., et al. (2013) Exercise standards for testing and

training: a scientific statement from the American Heart

Association. Circulation, 128(8): 873-934. DOI:

10.1161/CIR.0b013e31829b5b44

https://doi.org/10.1161/HYPERTENSIONAHA.112.197780
https://doi.org/10.1038/hr.2010.42
https://doi.org/10.1016/j.jacc.2015.10.044
https://doi.org/10.1016/j.amjmed.2004.01.009
https://doi.org/10.1097/HJH.0000000000001007
https://doi.org/10.1161/CIRCULATIONAHA.117.029471
https://doi.org/10.1016/j.jacc.2014.10.059
https://doi.org/10.1161/CIR.0000000000000663
https://doi.org/10.1161/CIR.0b013e31829b5b44

