Treatment Resistant Hypertension:
Treating The Difficult Patient
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Overview

 Definition

e Evaluation of resistant hypertension
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Patient

 A65y/ofemale presents for evaluation of hypertension
* Diagnosed 6 months ago
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Patient

 Which of the following is the most appropriate next step?
A. Provide reassurance
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Resistant Hypertension

 Above-goal elevated blood pressure on 3 antihypertensive drugs
from different classes

OR
 Treatment with > 4 classes regardless of BP control
 Medications should be prescribed at maximum tolerated doses
* |deally one drug should be a diuretic
e Assurance of antihypertensive medication adherence
e Exclusion of the “white-coat effect”
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RESEARCH LETTER

How common is true resistant
hypertension?

rue resistant
hypertension -
confirmed in ABPM —
62,.5%
(7,6% of all treated
pts)

Resistant HT (office
readings)
—12,2%

68 045 patients
with HT

Persell SD, Hypertension 2011; de la Sierra, Hypertension 2011
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Apparent Treatment Resistant Hypertension

Uncontrolled With =3 BP | Controlled With >4 BP
Population Based Time Period Medications, % Medications, % alRH, %
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Medication non- White coat cffect] Under-treatmentt Inaccurate BP
adherence* measurement
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Accurate Measurement of BF in the Office

LOE | Recommendation for Accurate Measurement of |

Checklist for Accurate Measurement of BP

Key Steps for Proper BP Measurements

Step 1: Properly prepare the patient.

Step 2: Use propertechnique for BP measurements.

'Step 3. Take the proper measurements needed for diagnosisand |
treatment of elevated BP/hypertension

Step 4: Properly document accurate BP readings
Step 5: Average the readings
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Co-morbidities associated with
resistant hypertension

Coronary artery disease 1,3(1,1-1,5)

Peripheral vascular disease 1,3(1,1-1,5

Cerebrovascular disease 1,3(1,1-1,5

)
)
Congestive heart failure 2,9(2,4-3,4)
)
)

Atrial fibrillation 3,5(2,0-6,2
Left ventricular hypertrophy 2,1(1.2-4,6
Chronic kidney disease 2,1(1,8-2,5)
Albuminuria 2,4(1,7-3,5)

) Adapted from Rimoldi S et al, EHJ 2015; 36:2586-2695
Konradi, ACC.16
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Evaluation of Resistant Hypertension

Confirm Treatment Resistance

Obstructive Sleep Apnea

The NMost Common Secondary Cause of Hypertension Associated With
Resistant Hypertension

Rodrigo P. Pedrosa, Luciano F. Drager. Carolina C. Gonzaga. Marcio G. Sousa,
Lilhan K.G. de Paula. Aline C.S. Amaro. Celso Amodeo. LLuiz A. Bortolotto. Eduardo M. Kneger.
T. Douglas Bradley. Geraldo Lorenzi-Filho

OSA

Primary Hypertension
Primary Aldosteronism
Renal Artery Stenosis

Oral Contraceptives

Renal Parenchymal Disease

Thyroid Disease

20.0 300 40.0 500 60.0 7O0.0 80.0 90.0 100.0
Yo

Hypertension 2011

Cardiac: l&ft ventricular hyperirophy, coronary artery disease
Renal: proteinuria, reduced glomerular filtration rate
Peripheral arterial disease: ankle/brachial index
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Medications That Can Interfere With BP Control

* NSAIDs/COX-2 inhibitors e Alcohol
e Oral contraceptives (estrogen * Anti-depressants
predominant) e TCAs and SSRIs
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Management of Resistant Hypertension
Step 1

Ensure low sodium diet Optimize 3-drug
(<2400 mg/d) regimen
Maximize |ifE$ty|E interventions: Ensure adherence to 3
Exclude other causes of 26 hours uninterrupted antihypertensive agents
hypertension, including sleep of different classes
secondary causes, white- Overall dietary pattern (RAS blocker, CCB,
coat effect and medication Weight loss diuretic} at maximum or
nonadherence Exercise maximally tolerated
doses. Diuretic type must
be appropriate for kidney

function.
BP not at target ‘

Step 2

Substitute optimally dosed thiazide-like diuretic: ie, chlorthalidone or indapamide* for the prior

diuretic.

BP not at target ‘

Step 3

Add mineralocorticoid receptor antagonist (MRA): spironolactone or eplerenone**
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Optimizing Diuretic Therapy

e Further increase in diuretic dose
« Switching from HCTZ to chlorthalidone/indapamide
e GFR<30°?

* Replace thiazides/chlorthalidone with loop diuretic

 Combine diuretics with different mechanisms of action
e Spironolactone 12.5-25 mg daily
* Eplerenone 50 mg once daily
 Amiloride 5-10 mg daily
J Hypertens 2013, 31:1281-1357
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Patient continued

* You have patient check BP twice daily at home and refer for sleep
evaluation - BP measurements confirm office measurements.

* You have added spironolactone 25 mg qd
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BP still not at target Note: Steps 4-6 are suggestions on the basis
of expert opinion only and these steps should
be individualized.

Step 4

Check heart rate: unless <70 beats/min, add B-blocker (eg, metoprolol succinate,
Step 1 bisoprolol) or combined a-p-blocker (eg, labetalol, carvedilol). If f-blocker is contraindicated,

Ensure low sodium diet Optimize drug consider central a-agonist (ie, clonidine patch weekly or guanfacine at bedtime). If these are
(<2400 mg/d) regimen not tolerated, consider once-daily diltiazem.

ize lifestyle interventions: Ensure adherence to 3
Exclude other causes of + 26 hours uninterrupted antihypertensive agents
hypertension, including sleep of different classes

secondary causes, white- + Overall dietary pattern (RAS blacker, CCB,

coat effect and medication +  Weight loss diurefic) at maximum or BP St”l not at target

nonadherence + Exercise maximally tolerated
doses. Diuretic type must
be appropriate for kidney

BP not at target ‘ function.
Step 5

Step 2
Substitute optimally dosed thiazideike diuretic: ie, chlorthalidone or indapamide” for the prior Add hydralazine** 25 mg three times daily and titrate upward to max dose; in patients with

et congestive heart failure with reduced ejection fraction, hydralazine should be administered on
BP not at target ‘ background isosorbide mononitrate 30 mg daily (max dose 90 mg daily).

Step 3
Add mineralocorticoid receptor antagonist (MRA): spironolactone or eplerenone™ :
‘ BP still not at target ‘

Step 6

Substitute minoxidil™** 2.5 mg two to three times dalily for hydralazine and titrate upward. If BP still not
at target, consider referral to a hypertension specialist and/or for ongoing experimental studies—

www.clinicaltrials.qov.

Management of Resistant Hypertension
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Interventional Treatments

 Renal denervation
e Baroreflex activation therapy
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Renal Denervation
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Baroreflex Activation Therapy

Control board for autonomic nervous
system,
Achieves autonomic balance by

. . HR

reduci sympathetic activity w = |Remodel ng

increasing parasymgpathetic a
Reduces myocardial work

Reduces LV hypertrophy

Sansors that provide information to tha
entral nervous system, which are used in
autonomic reflexes and act as part of the HWasodilation i Wenous capacitance
reflax
Are stimulated by BAROSTIM THERAPY ™ \ + Reduces arterial pressure
Reduces pulse press

A single electrode, powered by one of t Diuresis | Renin secration
the most powerful implan
Reduces arterial pressure

Reduces pulsa prassure

batteries in the world

Activales the baroreflax
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CVRx

Rheos” 2000

Barostim
A mo. 3 4
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Summary

 Confirm definition criteria
e Evaluate for apparent resistant hypertension
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