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Evaluation of Resistant Hypertension

Confirm Treatment Resistance
Clinic BP >130/80 mm Hg and patient taking 3 or more antihypertensive agents

(including a long-acting calcium channel blocker, a blocker of the renin-angiotensin

system [ACEI or ARB] and a diuretic) at maximal or maximally tolerated doses

¥

Exclude Pseudoresistance
« Confirm adherence to antihypertensive therapy
« Perform 24-hour ambulatory BP monitoring (if unavailable, use home BP
monitoring) to exclude white~coat effect

¥

Assess for Secondary Hypertension

Primary aldosteronism

Renal parenchymal disease

Renal artery stenosis
Pheochromocytoma/paraganglioma
Cushing syndrome

Obstructive sleep apnea
Coarctation of the aorta

Other endocrine causes (Table 3)

b

Assess for Target Organ Damage

Ocular: funduscopic exam

Cardiac: left ventricular hypertrophy, coronary artery disease
Renal: proteinuria, reduced glomerular filtration rate
Peripheral arterial disease: ankle/brachial index

Management of Resistant Hypertension

Step1

Ensure low sodium diet
0

moid)

Optimize 3-rug
rogimen

hypertnson, incudng

sioop
causos, whte- « Overal dotary pattom

+ Woightloss
« Eercise

of diferont classos

L
durete) at maximum o
maximaly tolerated

rotc type must
e appropra for idney
funcion.

step2

‘Substitute optimally dosed thiazideike diuretic: e, chlorthaldone or indapamide” for the prior ‘
durotc

Step3

BP still not at target '

Stepd

teps 46 e suggestions on the basis
t opinion only and these steps should
be individuaiized.

Check heart

rate: unloss <70 beats/min, add p-blocker (og, metoprojol succinate,
bisoprolo)or combined a-f-blocker (eg, labetalo, carvedio). If fblocker is contraindicated,

consider

ot tolerated, consider onco=daly ditiazem.

Ifthese are

BP still not at target ’

Steps

1o max dose; in patents with ‘

BP still not at target ‘

Step 6

s [
at target, considor referral to @ hypertension specialist andior for ongoing experimental studios—
W clinicalrials gov.

irate upward. If 8P st not

Table 4. Specific Clinical Issues Associated With Treatment Resistance*

Issue Associated With Treatment

Resistance

Volume control, edema resolution Thiazide—chlorthalidone—loop
diuretic

Heart rate control inadequate B-Blocker, a,B-blocker, verapamil,
diltiazem

Renin and aldosterone levels low Low-salt diet, avoid nighttime shift
work, amiloride

Renin low, normal to Mi icoid receptor

high normal antagonist

Would split dosing of medications Evaluate BP pattern according

improve control? to home and ambulatory BP
monitoring

Medication adherence questionable | Initiate indirect or direct methods to
detect nonadherence; if nonadherence
is documented (partial or complete),
discuss frankly, nonjudgmentally
with patient and family

+Introduction

= Worsens sudde

= High BP from an
» 10% of hypertension cases
= M/C : Chronic kidney disease

Secondary Hypertension

nly

» Presents as accelerated HTN

Pattern of BP response to
medications outside clinician visit
times unknown

Identify meal effects on BP,
duration of medication effect,
relationship of BP to side effects
using out-of-office BP monitoring

Sleep disordered breathing;
significant anxiety associated with
highly variable hypertension

Initiate nondrug strategies
concurrently with or separately
from antihypertensive drug therapy

“identifiable underlying cause"

+»Secondary HTNZ A 2}alioF 5t 72
= Younger patients (Age < 40)

= BP > 180/110 + Papilledema/Retinal hemorrhage

= Responds poorly treatment

NICE Guideline, 2019

Secondary Hypertension

NSAIDs & COX-2 inhibitors

Oral contraceptives

Immunosuppressive agents

Stimulants

Mineralocorticoids
Anti-Parkinsonian agents
Sympathomimetics

NICE Guideline, 2019

a4 mEerol 7|
ot 0149
Susess:

% 212 xR
el s

SmusEE

*t0] >1.6 em,
BETIsol wE
orat

Ceprsy e 2
Lprx| AN

Sl 01 )

(sroll At 5t
B AW HRD)  2bvoll w2d

Duplex =ma{
sw=s,

TR B w2

zyl-
guanidine A

2412t 291 L

AR 24x
Tl A =

_24_




Consider testing lnr primary aldosteronism
in patients with an llowing:

= HTN and hypohlzmxa

* Resistant HTN (three drugs and

poor BP control)

= Adrenal incidentaloma and HTN

Case- = Onset of HTN at a young age (eg, <30 years)
= Severe HTN (2150 mmHg systolic BP or
2100 mmHg diastolic BP)

detection = Whenever (onsidevin: secondary HTN rer
testing for e

- - Morning blood sample in seated patient*
= PAC
diagnosis of oA / \

PAC 210 ng/dL (2277 pmol/L)  PAC <10 ng/dL (<277 pmol/L)

primary A 5 ek e R4 >1 ngjmtbour T SNS activity T Arterial stiffness

aldosteronism "““’“"“‘”“;"““‘"""“"

Does patient have Surgically curable ‘ pil | l I | Doxazosin
spontaneous hypokalemia and primary aldosteronism
PAC 220 ng/dL (555 pmol/L)? unlikely
l—%
V;s ';0 [ Loop diuretic (i.e. torasemide) I I Nebivolol I I Spironolactone or Eplerenone ‘
Confirmation hshng For suspected l
primary aldosteroni:

Nebivolol

= 24-hour urine aldusxmm sodium, ‘ I

Primary. creatinine on a high-sodium diet
aldosteronism OR
= Fludrocortisone suppression testing

OR
= Saline suppression testing

e SBP and DBP comparing,spironolactone A 2 -
with each of the other cycles \ ‘ - X %*%' o g %I'

++ Diuretic
» K < 4.5 : Spironolactone 25mg ©| 5t A1
a K> 45: D8 thiazide-like diuretics 2 1
n 7t MBS F 2 17HY W Na, K, Renal functionZ 22l

p<0:0001
p<0-0001

Systolic

+» Alpha-/Beta- blocker

Home blood pressur

%22

Diastolic

v i
1 I
L T

T T T T )

Baseline Placebo Spironolactone Doxazosin Bisoprolol

(n=314) (n=274) 25-50 mg 4-8mg 5-10mg
(n=285) (n=282) (n=285) NICE Guideline, 2019

Categories of BP in Adults* (AHA, 2017
Contents g ( :

BP Category SBP DBP
Normal <120 mm Hg and <80 mm Hg
S RA™ XF Ol | = O}
*X3 & Ukl= 13y Elevated 120-129mmHg | and | <80 mm Hg
SHAl 718 0F
« M g Hypertension
= O|XHA Dot Stage 1 130-139 mmHg| or 80-89 mm Hg
2 J]80M0| XIthit XIS H Stage 2 2140 mm Hg or 290 mm Hg
XXM ag| “Individuals with SBP and DBP in 2 categories should be
designated to the higher BP category.
BP indicates blood pressure (based on an average of 22
‘:‘ c—’f%xl E careful readings obtained on 22 occasions, as detailed in
DBP, diastolic blood pressure; and SBP systolic blood
pressure. -
American
/75 AMERICAN
oy Q..
=/ CARDIOLOGY

life is why~
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0

Corresponding Values of SBP/DBP for Clinic, HBPM,
Daytime, Nighttime, and 24-Hour ABPM Measurements BP thresholds for Tx (ESC/ESH 2018)
’

Clinic HBPM | Daytime | Nighttime 24-Hour
ABPM ABPM ABPM Table 19 Summary of office blood pressure thresholds for treatment
120/80 | 120/80 120/80 100/65 115/75
Age group Office SBP treatment threshold (mmHg) Office DBP treatment
130/80 | 130/80 130/80 110/65 125/75 Calsk (o)
Hypertension | + Diabetes +CKD | + CAD | + Stroke/TIA
140/90 | 135/85 135/85 120/70 130/80 18-65 years >140 >140 >0 | s | s %
65-79 years 2140 2140 2140 >140* >140° 290
160/100 | 145/90 145/90 140/85 145/90 20 yeas 0 0 s | e 0 = H
Office DBP treatment 290 290 290 290 290 é
threshold (mmHg) b

ABPM indicates ambulatory blood pressure monitoring; BP, blood pressure;

DBP diastolic blood pressure; HBPM, home blood pressure monitoring; and sv': blw: s CAD = coronary artery disease; CKD = chronic kidney disease; DBP = dastolic blood pressure: SBP = systolc blood pressure; TIA = transient
N ischaemic

SBP, systolic blood pressure.

i SBP (ie. SBP

AMERICAN 2 American

) Heart

COLLEGE of ” Association.
=/ CARDIOLOGY

life is why~

ESC/ESH HT BP Target ranges, 2018

grou| ffice SBP Office DBP x
e e $%7|89 (mmHg) 0[247| &2t (mmHg)
treatment et
target range B <140 <90
(mmHg)
Lol <140 <90
Hypertension + Diabetes + CKD + CAD + Stroke'/TIA
gy
18-65 years Target to 130 Targetto 130 | Targetto <140to | Targetto 130 Target to 130 70-79
or lower i tolerated | o lower if tolerated | 130 iftolerated | or lower f tolerated | or lower f wlerated Al
Not <120 Not <120 Not <120 Not <120
Azt
Auy

65-79years® [ Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-139 [ Targetto 130139 70-79

iftolerated iftolerated ftolerated if olerated if olerated 198
>80 years” Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-139 | Targetto 130-139|  70-79 Ay
ftolerated iftolerated f tolerated f tolerated if tolerated CiE=
© =ES
Office DBP 70-79 70-79 70-79 70-79 70-79 |
treatment z H43EY
target range 3 o)
2 2
(mmHg) ©
oty
a7al
cAD= ;CKD = KD); DBP = dastol = systoli TiA=
ransient schaemic attack *504 O140| 245
b T immedately ster scut
Treatment inolderp and independen.

Contents - ;v Regular Tests

Chest PA

U/A + Microscopy

Microalbumin + Creatinine (Random urine)
CBC

Electrolyte Panel
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Table 18 itivity to detect induced changes, reproducibility and operator i time to
Table 16 The most commonly used simple criteria changes, and prognostic value of changes provided by markers of hypertension-mediated organ damage

and recognised cut-off points for definitions of electro-
cardiogram left ventricular hypertrophy

Reproducibility and
operator independence
ECG vtage crivrs | ot for tvi i

o LVH by Moderate
Svi+Rys (Sokolow~-Lyon criterion) >35mm echocardiogram [EETD poers (56 months)

Prognostic value of the

Marker of HHOD Sensitivity to changes. Time to changes

Moderate
Rwave inaVL >11 mm Uity o (-6 months)

Very slow.

eGFR Moderate o

Svat+Ravi (Cornell voltage)* >28 mm (men)
Cornell duration product”

Moderate
>20 mm (women)

Carotid IMT Very low (~|25|:\‘;:th!i
>2440 mm.ms

JESC/ESH 2018

PV Limited data

Ankle-brachial Moderate

ECG = electrocardiogram; LVH = left ventricular hypertrophy. index (>12 months)

Sum of limb and precordial lead voltage.
“Product of Comell voltage x QRS duration (mm.ms).

Moderate

OESC/ESH 2018

CMR = cardiac magnetic resonance; ECG = electrocardiogram; eGFR = estimated glomerular filtration rate; HMOD = hypertension-mediated organ damage: IMT = intima-
‘meda thickness; LVH = left ventricular hypertrophy; PWY = pulse wave velocity.
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*Non-DHP, non-dihydropyridines.

Core drug treatment algorithm
For uncomplicated hypertension

" Initial therapy A o 4
w ACEi or ARB + CCB or diuretic

HIEFRHERT] By Oj=H| i

W ACEi or ARB + CCB + diuretic

ACE{HH =&
OF|QEIAIRICH

SBP<150mmHg
or very old(>80), frailer Pt=
monotherapy 12

21 9| EHALE initial SPC

L2 ]

; !
o Step 3
e ’ )
D | Tite conpinaton + Resistant hypertension
0 il spironolactone or Add spironolactone (25-50 mg 0.d)
sther crug or other diuretic, alpharblocker or betarblocker

o ‘
0 Beta-blockers 2

Consider beta-blockers at any treatment step, when there is a specific 8
0 indication for their use, e.. heart falure, angina, post-M atria ibrillation, 3

or younger women with, or planning, pregnancy -
0] ]
0
Figure 4 Core drug for i on. The core algorithm is also appropriate for most patients with

HMOD, cerebrovascular disease, diabetes, or PAD. ACEi = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker; CCB =
alcium channel blocker; HMOD = hypertension-medated organ damage; MI = myocardial infarction; 0.d. = omni die (every day); PAD = peripheral
artery disease.

29




2019 CHSHAS LS TS| FASkEME

wolo Mol it 2 (MW 2w Tilt table test

% Canada Ontario X2l 66Al |4 DFEAXEANAM 1Y - ] ]
o|. o|; [=] xl Ejr =2 X (Hlp fradure) 9| g (= %7}2} ﬁ _-l,d_% o| Autonomic failure Neura‘c"y‘g::m(ed p::;.;?g';:(?;;.g;.

U2, A A A
o £7] 45Y7t0] THYA IOl CHET|Ztol Y8 43% F 7t
Debra A. Butt et al, JAMA, 2012.
% 0|} Medicare =8l X} F 70Al o4 L@t #At9 Xtz E
S5t F, 907t Y22 1Bt Yo RAE ARS
o DGO Ol BIAMG R HI RS A2t5H L4 8 (adjusted
hazard ratio)
n 35 DYAUH 28 1.40 (95% Cl11.03-1.90)
n 1 DHOH 282 1.28 (95% Cl 0.91-1.80)
Mary E. Tinetti et al, JAMA, 2014.

"
&
S

Heart rate, bpm
]

w
8

T 1 T
1000 1500 © 500

Blood pressure, mmHg

Time, sec Time, sec

“ p'ande -associated hyponatremia
N~ in the elderly

% Chronic hyponatremia
» fatigue, cognition impairment, gait deficits, falls and fractures, mortality

% Risk Factors
= NSAIDs, SSRIs, SNRIs, benzodiazepin, ACEI, ARB, spironolactone
Increased dose of thiazides
Many comorbidities (> 5)
Low body mass
Female gender
Type 2 diabetes mellitus
Hypokalemia
o XY

« Cr, E'FH 8y ||:| Sodium balance . Potassium balance

T 4to6 | 7to9 | 10to12 |

Days

» Indapamide, Loop Diuretics (Torsemide, Lasix)

Thiazide-associated hyponatremia in the elderly. Journal of Geriatric Cardiology. 2016;13:175-182




