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JNC 7 hypertension treatment algorithm

<Lifestyle modiﬁcatio&

Not at BP goal (<140/90 mm Hg; <130/80 mm Hg for those with diabetes or chronic kidney disease)

<nitial drug choices>

1
N .

Without compelling indications With compelling indications
|

Stage 1 hypertension
(SBP 140-159 mm Hg or DBP 90-99 mm Hg)
Thiazide-type diuretics for most. May
consider ACE inhibitor, ARB, (3-blocker,
CCB, or combination

Stage 2 hypertension Drug(s) for the
(SBP =160 mm Hg or DBP =100 mm Hg) compelling indications
2-drug therapy for most (usually Use other antihypertensive drugs
thiazide-type diuretic and ACE inhibitor (diuretics, ACE inhibitors, ARBs,
or ARB or (3-blocker or CCB) [3-blockers, or CCBs) as needed

'
< Not at BP goal >

Optimize dosages or add additional drugs until BP goal is achieved

Consider consultation with hypertension specialist

v Most patients with hypertension need multiple medications to get
to goal

Adapted from Chobanian et al, JAMA 2003.



+BHS oo
() National Institute for

British Hypertension Society Health and Clinical Excellence

Aged over 55 years
or black person of
African or Caribbean
family origin of any
age

Aged under
55 years

Summary of
2016 BHS/NICE
Guideline for HTN

Step 1

A — ACE inhibitor or low-cost

angiotensin |l receptor
blocker (ARB)

Resistant hypertension Step 4 C - Calcium-channel blocker

A + C + D + consider further diuretic (CCB)
or alpha- or D - Thiazide-like diuretic

beta-blocker

Consider seeking expert advice



Hypertension Canada Guidelines: Summary to 2020

AOBP TARGET <135/85 mmHg

Lifestyle modification
therapy

I
| ! ! ! ' !

Thiazide/
thiazide-likef ACE-I ARB
diuretic

Long-acting
cCB

Single pill

p-blocker combination**

T Long-acting diuretics like indapamide and chlorthalidone are
preferred over shorter acting diuretics like hydrochlorothiazide.

* p-blockers are not indicated as first-line therapy for age 60 and above.

** Recommended SPC choices are those in which an ACE-I|
is combined with a CCB, an ARB with a CCB, or
a CE-l or ARB with a diuretic

Renin angiotensin system (RAS) inhibitors are contraindicated in
pregnancy and caution is required in prescribing to women of
child bearing potential




JNC 8: Simple but not Complete

ACEi/ARB A

<150/90 CCB A
26075 / Thiazide
1 | (Mono or

\ combine) /
()
CCB C
Thiazide D
(Mono or
combine)

#>18m A Age,CKD,DM? <607%
Life style RE QBTN

modification SR B R All ages
DM +

CKD -

<140/90

<140/90

(IVOD) 3l ik i B

All ages ACEi/ARB

A
G0k <140/90 then add-oA
BEE R EE DM+or-

FHEER
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Available online at www.sciencedirect.com

ScienceDirect

Journal of the Chinese Medical Association 78 (2015) 1—47
www.jcma-online.com

Guidelines

2015 Guidelines of the Taiwan Society of Cardiology and the Taiwan ®
Hypertension Society for the Management of Hypertension

Chern-En Chiang “*, Tzung-Dau Wang ", Kwo-Chang Ueng “, Tsung-Hsien Lin ¢, Hung-1 Yeh ¢,
Chung-Yin Chen ' Yih-Jer Wu ¢, Wei-Chuan Tsai &, Ting-Hsing Chao “, Chen-Huan Chen hig.k
Pao-Hsien Chu ', Chia-Lun Chao ™, Ping-Yen Liu ®, Shih-Hsien Sung ", Hao-Min Cheng hijk
Kang-Ling Wang “, Yi-Heng Li °, Fu-Tien Chiang *", Jyh-Hong Chen “, Wen-Jone Chen ™,

San-Jou Yeh ', Shing-Jong Lin “/*
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= MEBNIFEMER (R )

(40min/ %, 3-4 X/A)

Sodium restriction 2-4 #,/% Na 2. ommHg/ | g Na
<30 m/XR

Alcohol limitation i:ﬂﬂ ifﬂi ;E 2-4mmHg
Body weight reduction BMI:22.5-25 lmmAg/ | Kg
Cigarette smoking cessation = 5 & A #

DASH
Diet adaptation (3 iﬁiiﬁ'ﬁ‘) 10-12mmHg
Exercise adoption A RES J—TmmHg
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) EAREG O
015 TSOC/TSH Hypertension Guideline

Therapeutic Life Style Changes (S-ABCDE)

y

P : Previous experience of patient
R : Risk factors

0): Organ damage

C : Contraindication or unfavorable
E . Expert or doctor judgment

E. Expense or cost

ﬂelivery and compliance

*DM, CHD,
CKD+proteinuria

;

:

v v v v
140-159/ || 160-179/ | | > 180/110 130-149/ || 150-169/ | | =170/100
90-99 100-109 l 80-89 90-99 l
1 drug 2 drugs 3 drugs 1 drug 2 drugs 3 drugs
passgpoo; a0z | OF SPC or SPC or SPC or SPC |
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In this guideline, we suggest that beta-

blockers, except atenolol, can be used as
the first-line therapy, especially in patients
with:

(1) CAD

(2) history of myocardial infarction

(3) higher heart rate (80 beats/min)

eRCoH B — >
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Blood pressure not at goals

l

AT GOALs

!

Adherence: reconfirmation

Timing of administration: by diurnal BP profile

Greater doses of same drugs: increasing or
maximizing

Other classes: switching or adding

> 0| @ |[H| P

Alternative combinations or single-pill
combination

Ls |Lifestyle modification + Laboratory tests

ﬁo’%“&‘-ﬂ ﬁﬁ‘_—,&\


http://www.elsevier.com/termsandconditions
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Early add-on, better reduction
rule of 10/5 for S-/D-BP

For SBP, the rule of 10 for add-on For DBP, the rule of 5 for add-on
B
Baseline
mmHg
g 1E!II:;~ ..... g —

Baseline

-10 -~

SBP

-20

!ﬁgib‘ﬁ /ﬁﬁg__,c'\
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Recommended 2-combination

v ARB+CCB (A+C)

v ACE inhibitor+CCB (A+C)

v ARB-thiazide diuretic (A+D)

v/ ACE inhibitor+thiazide diuretic (A+D)
v' CCB-+beta-blocker (B+C)

Recommended 3-combination
ACE inhibitor (or ARB)+CCB+Thiazide diuretic (A+C+D)

NO combination

Beta-blocker + diuretic (except in heart failure)
ACE inhibitor + ARB
(ACE 1nhibitor or ARB) + DRI

vHH BB —



The 2017 Focused Update of the Guidelines of the
Taiwan Society of Cardiology (TSOC) and the
Taiwan Hypertension Society (THS) for the
Management of Hypertension

Chern-En Chiang,” Tzung-Dou Wang,” Tsung-Hsien Lin,” Hung-I Yeh,” Ping-Yen Liu,” Hao-Min Cheng,” Ting-Hsing Chao,”
Chen-Huan E‘hen,"" Kou-Gi 5.":].!1.',g Kwo-Chang Ueng,” Chung-Yin Chen," Pao-Hsien Chu,™ Shih-Hsien Eung,”
Kang-Ling Wcmg,” Yi-Heng Hf Kuo-Yang Wangf" Fu-Tien Eha'ﬂngfe Wen-Ter Lﬂ.l',mJyh-Hﬂng Ehen,”
Wen-lone i.“J‘hF.urrf':9 San-Jou Yeh,” Ming-Fong E‘hen,“ Shing-long Lin® and liunn-Lee Lin®
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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

Paul K. Whelton, MB, MD, MSc, FAHA, Chair
Robert M. Carey, MD, FAHA, Vice Chair
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LIBIEHE (BMI 20~25 ) BENRRER - KNSHEL AF - REmEHE
A& {1 mmHg - -> mm Hg
BEARR  zAm cBAY (2BERE KE - KRS RE/EENE SEQE o,
(DASH diet) [# EERERH) T
HNERE SRBENNMNEL <1500 mg/d, HAZYRBMS - EHEXRP1000 | -5/6 mm
Z REAR mgRY i F HE Hg
gy  |DRAAERA TUSHDAASETORR STREENERI0- | -4/5mm
5000 mg * Hg
® 5i890-150 458 -5/8 mm
ARED @ E2: A0 BERY 65%—-75% Hg
DEMENEES o 5m90-150 5
Dynamic | @ i3] 50%-80% 1RM( rep maximum) -4 mm Hg
| resistance ® 6 BEE SRERIEHE SENHFEERIOR -
SRENEED T35 4987 (and ), PSR - ME0%-40% R
Isometric |7 SEBZ)= -5mm Hg | -4 mm Hg
resistance | ® 510 ani
o 55 5 3 ® Sit : §X/)@ 30CCHER B -
RERER o op. 5778 15 “4mmHg | 3mm
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Isometric handgrip exercise

"

THE POWER TO CHANGE®

Before-IHG Exercise After-IHG Exercise Test of
BA FMD Test IHG Exercise BA FMD Test NTG-Mediated
Endothelial- Dilation Dilation



Choice of Initial Medication

COR | LOE |Recommendation for Choice of Initial Medication

For initiation of antihypertensive drug therapy, first-
line agents include thiazide diuretics, CCBs, and
ACE inhibitors or ARBs.

SR indicates systematic review.

d American
AMERICAN Heart
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| .4@ COLLEGE of Associatione
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CERALNBERIZI0FEASCVDIEE210%  2130/80 <130/80
BALMERE10E ASCVDISE <10% 2140/90 <130/80
FEBEA (657 L  FEZSE  7875E) 2130 (SBP) <130 (SBP)
AT 2R

1R 2130/80 <130/80
B BR 2130/80 <130/80
ERESERBEE 2130/80 <130/80
DRIB 2130/80 <130/80
EBERE LR 2130/80 <130/80
B R R ARTFERS 2140/90 <130/80
P ER#IERA ( /)\BIAkDE Lacunar ) 2130/80 <130/80
BEBIRER 2130/80 <130/80



Top Ten Things to Know: 2017
Hypertension Clinical Guidelines

Change in Classification of BP

Prevalence of Hypertension

Accurate measurement of BP

Secondary Forms of Hypertension

Nonpharmacological management of high BP

Drug management of hypertension

Choice of Antihypertensive Medication

Special Patient Groups

Other Considerations in Adults with Hypertension

10. Improving Treatment and Control in Adults with Hypertensio
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2018 ESC/ESH Guidelines for the ®esc

of Cardiology

Management of Arterial Hypertension @) s

Hypertension

The Task Force for the management of arterial hypertension of the European
Society of Cardiology (ESC) and the European Society of Hypertension (ESH)
Authors/Task Force Members:

Bryan Williams™* (ESC Chairperson) (UK), Giuseppe Mancia*(ESH Chairperson) (Italy),
Wilko Spiering (The Netherlands), Enrico Agabiti Rosei (ltaly), Michel Azizi (France),
Michel Burnier (Switzerland), Denis L. Clement (Belgium), Antonio Coca (Spain),
Giovanni de Simone (ltaly), Anna Dominiczak (UK), Thomas Kahan (Sweden), Felix
Mahfoud (Germany), Josep Redon (Spain), Luis Ruilope (Spain), Alberto Zanchetti,
Mary Kerins (Ireland), Sverre E. Kjeldsen (Norway), Reinhold Kreutz (Germany),
Stephane Laurent (France), Gregory Y. H. Lip (UK), Richard McManus (UK), Krzysztof
Narkiewicz (Poland), Frank Ruschitzka (Switzerland), Roland E. Schmieder (Germany),
Evgeny Shlyakhto (Russia), Costas Tsioufis (Greece), Victor Aboyans (France), lleana
Desormais (France).

www.escardio.org/euidelines W?Ilfams B, Manc?a G et al. Eur Heart J (2018); doi:.10.1093/eurheartj/ehy339
Williams B, Mancia G et al. J Hypertens (2018); doi:10.1097/HJH0000000000001940



http://www.escardio.org/guidelines

@ESsc

European Society
of Cardiology

Top-line Summary - New concepts o

H ), Society of
Hypertension

Blood Pressure measurement

s> Wider use of out-of-office BP measurement with ABPM and/or HBPM, especially HBPM,
as an option to confirm the diagnosis of hypertension, detect white coat and masked
hypertension and monitor BP control.

Less conservative treatment of hypertension - especially in older and very old patients

s> Lower BP thresholds and treatment targets for older patients — with emphasis on
considerations of biological rather than chronological age (i.e. the importance of
frailty, independence, and the tolerability of treatment)

New target ranges for Blood Pressure in treated patients

s> Target BP ranges for treated patients to better identify the recommended BP target and the
lower boundary of safety for treated BP, according to a patient’s age and specific
comorbidities.

i ; 5 : 35
www.escardio.org/guidelines Williams B, Mancia G et al. Eur Heart J (2018); doi:10.1093/eurheartj/ehy339

Williams B, Mancia G et al. J Hypertens (2018); doi:10.1097/HJH0000000000001940
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@ESsc

European Society

° of Cardiology
Top-line Summary - New concepts o
A Single Pill treatment strategy to improve BP control
s> Preferred use of two-drug combination therapy for the initial treatment of most people
with hypertension.

s A single-pill treatment strategy for hypertension with the preferred use of single pill
combination therapy for most patients.

s> Simplified drug-treatment algorithms with the preferred use of an ACE inhibitor or ARB
combined with a CCB or/and a thiazide/thiazide-like diuretic as the core treatment strategy
for most patients, with beta-blockers used for specific indications.

Detecting poor adherence to drug therapy

s»> Strong emphasis on the importance of evaluating treatment adherence as a major cause of
poor BP control.

Key role for nurses, pharmacists in the longer-term management of hypertension

@

Williams B, Mancia G et al. Eur Heart J (2018); doi:10.1093/eurheartj/ehy339 o

www.escardio.org/guidelines il : !
Williams B, Mancia G et al. J Hypertens (2018); doi:10.1097/HJH0000000000001940
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Classification of Blood Pressure (Office BP*)
@ESsc

European Society

of Cardlology
Recommendations Class | Level @Evppﬂ'f
It is recommended that BP be classified as optimal, normal, high-normal, I
or grades 1-3 hypertension, according to office blood pressure.
Optimal <120 and < 80
Normal 120-129 and/or 80-84
High normal 130-139 and/or 85-89
Grade 1 hypertension 140-159 and/or 90-99
Grade 2 hypertension 160-179 and/or 100-109
Grade 3 hypertension > 180 and/or >110
Isolated systolic hypertension > 140 and <90
*Conventional office BP rather than unattended office BP
37

www.escardio.org/euidelines W?Ilfams B, Manc?a G et al. Eur Heart J (2018); doi:.10.1093/eurheartj/ehy339
Williams B, Mancia G et al. J Hypertens (2018); doi:10.1097/HJH0000000000001940
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2018 ESH/ESC Hypertension Guideline

| Diastolic BP |

IV

-Categnry | Systolic BP |
(mmHg) (mmHg)
Office BP 2|40 and/or | 290
' Ambulatory BP |
Daytime (or awake) 2135 and/or | 285
Nighttime (or asleep) 2120 and/or | 270
24-h 2130 and/or | 280
Home BP 35 and/or | 285



Cardiovascular Risk is influenced by Severity of Hypertension, other
Risk Factors, Hypertension-Mediated Organ Damage and Disease

@ESC

European Society
of Cardiology

Eurapean
ESH), Society of
Hypertension

CV Risk Influenced by:

eSeverity of Hypertension
e Other risk factors (SCORE)

eHypertension-Mediated Organ Damage
(HMOD)
e Co-existing disease (CVD, CKD, Diabetes)

BP (mmHg) grading
Hypertension | Other risk factors, H(MOD, |  yigh normal Grade 1 Grade 2 Grade 3
disease staging or disease SBP 130-139 SBP 140-159 SBP 160-179 SBP 2 180
DBP 85-89 DBP 90-99 DBP 100-109 DBP > 110
No other risk factors Low-risk Low-risk Moderate Risk High-risk
(uncci:gleiclated) 1 0r 2 risk factors Low-risk Moderate risk Wmlﬂd\.ﬂskm- High-risk
Low — de

2 3 risk factors

Stage 2
HMOD, CKD grade 3, or
(35‘;':;’;‘;;:‘)3“‘ diabetes mellitus without
organ damage

Stage 3 Esyablished CVD, CKD

(Established grade 2 4, or diabetes
X mellitus with organ
disease) damage

moderate risk

Very high-risk

High-risk

Very high-risk

High-risk

Very high-risk

High-risk

High —very
high-risk

Very high-risk

Recommendations

Class

CV risk assessment with the SCORE system is recommended for hypertensive patients who are
not already at high or very high risk due to established CV or renal disease or diabetes or a
markedly elevated single risk factor (e.g. cholesterol), or hypertensive LVH.

www.escardio.org/guidelines

Level

Williams B, Mancia G et al. Eur Heart J (2018); doi:10.1093/eurheartj/ehy339
Williams B, Mancia G et al. J Hypertens (2018); doi:10.1097/HJH0000000000001940

39
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Office Blood Pressure Thresholds for Treatment

High normal BP
BP 130-139 / 85-89

Lifestyle Advice

:

Consider Drug
Treatment in very high
risk patient with CVD,
especially CAD
1B

www.escardio.org/guidelines

Grade 1
Hypertension
BP 140-159 / 90-99

Lifestyle Advice

i

Immediate Drug
Treatment in high or
very high risk patients
with CVD, CKD or HMOD

v

Drug Treatment in low
moderate risk patients
without CVD,

CKD or HMOD
after 3-6 months of
lifestyle intervention

if BP not controlled

Grade 2
Hypertension

BP 160-179 / 100-109

Lifestyle Advice

Immediate Drug
Treatment in all
patients

!

Aim for BP control
within 3 months

O3

European Society
of Cardiology

European
EEH), Society of
Hypertension

Grade 3
Hypertension
BP 2180 / 110

Lifestyle Advice

Immediate Drug
Treatment in all
patients

!

Aim for BP control
within 3 months

Williams B, Mancia G et al. Eur Heart J (2018); doi:10.1093/eurheartj/ehy339
Williams B, Mancia G et al. J Hypertens (2018); doi:10.1097/HJH0000000000001940
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@ESC

European Society

of Cardiology
Summary - Office BP Thresholds for Treatment &) z=
Age group Office SBP treatment threshold (mmHg) Diastolic
treatment
Hypertension + Threshold
Diabetes (mmHg)
18-65 years > 140 > 140 > 140 > 14082 > 1407 >90
65-79 years > 140 > 140 > 140 > 14082 > 1407 >90
> 80 years > 160 2160 > 160 > 160 > 160 >90
Diastolic > 90 > 90 > 90 > 90 > 90
treatment
threshold
(mmHg)

aTreatment may be considered in these very high-risk patients with high—normal SBP (i.e. SBP 130-140
mmHg) ®

Williams B, Mancia G et al. Eur Heart J (2018); doi:10.1093/eurheartj/ehy339 o

www.escardio.org/guidelines
Williams B, Mancia G et al. J Hypertens (2018); doi:10.1097/HJH0000000000001940
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@ESC

European Society

of Cardiology
Summary - Office BP Thresholds for Treatment B ez
Age group Office SBP treatment threshold (mmHg) Diastolic
treatment
Hypertension + Threshold
Diabetes (mmHg)
18-65 years > 140 > 140 > 140 > 14082 > 1407 >90
65-79 years > 140 > 140 > 140 > 14082 > 1407 >90
> 80 years > 160 >160 > 160 >160 > 160 >90
Diastolic > 90 > 90 > 90 > 90 > 90
treatment
threshold
(mmHg)

aTreatment may be considered in these very high-risk patients with high—normal SBP (i.e. SBP 130-140
mmHg) ®

Williams B, Mancia G et al. Eur Heart J (2018); doi:10.1093/eurheartj/ehy339 e

www.escardio.org/guidelines
Williams B, Mancia G et al. J Hypertens (2018); doi:10.1097/HJH0000000000001940
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2018 ESH/ESC Hypertension Guideline
2018 ESC/ESH Hypertenslon Guldelines BP EE&EGef:Ra nge

SBP targets in some hypertensive subgroups

Class/level

Age < 65 years 120 to <130 mmHg (recommended) IA

Age = 65 years 130 to <140 mmHg (recommended) IA*
Diabetes 130 mmHg or lower**  (recommended) IA

CAD 130 mmHg or lower (recommended) IA

CKD 130 to <140 mmHg (recommended) IA
Post-stroke/TIA 120 to <130 mmHg (to be considered) I1aB

* Close monitoring of adverse events / ** if tolerated

@ B¢ Wiiliams, Manda et 3., J Hypertens 2018 and Eur Heart J 2018, in préss m

Cuopten Sockety
of CardSciogy



@ESC

European Society
of Cardiology

Eurapean

Summary - Office BP Target Ranges Bz,

DBP
treatment
Hypertension + + CKD + CAD + Stroke/ target range
Diabetes TIA (mmHg)
18-65 years Targetto 130 [Targetto 130| Targetto [Targetto 130Targetto 130 <80 to 70
or lower if or lower if | <140to 130 orlowerif | orlower if
tolerated tolerated if tolerated | tolerated tolerated
Not <120 Not <120 Not <120 Not <120
65-79 years Target to Target to Target to Target to Target to <80to 70

<140 to 130 <140 to 130 <140 to 130 <140to 130 <140to 130
if tolerated if tolerated ' if tolerated | if tolerated @ if tolerated
2 80 years Target to Target to Target to Target to Target to <80to 70
<140 to 130 <140 to 130 <140 to 130 | <140 to 130 <140 to 130
if tolerated if tolerated | if tolerated | if tolerated | if tolerated

DBP treatment <80to70 <80to70 <80to70 | <80to70 | <80to70
target range
(mmHg)
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www.escardio.org/euidelines W?Ilfams B, Manc?a G et al. Eur Heart J (2018); doi:.10.1093/eurheartj/ehy339
Williams B, Mancia G et al. J Hypertens (2018); doi:10.1097/HJH0000000000001940



http://www.escardio.org/guidelines

2018 ESH/ESC Hypertension Guideline
Drug therapy

Initial th | Consider monotherapy in
SN nitial therapy . : low-risk grade 1 hypertension
1 pl" : Dual Combination ACEI Or ARB + CCB Or dluretlc or in Very old (280years)

; . or frailer patients

1 pill Step 2 ACEI or ARB + CCB + diuretic

Triple combination

. Stepb$ . fi Resistant hypertension
Tiplarcoi yhatich Add spironolactone (25-50 mg o.d.) or other

ironolact
+§f';f,:'; Zi:gne diuretic, alpha-blocker or beta-blocker

Consider referal to a specialist
centre for further investigation

Beta-blockers
Consider beta-blockers at any treatment step, when there is a
specific indication for their use, e.g. heart failure, angina, post-M,
atrial fibrillation, or younger women with, or planning, pregnancy

2018 ESC/ESH Guidelines for the management of arterial hypertension C
rww.escardio.org/guidelines European Heart Journal (2018) doi:10.1093/eurheartj/ehy339
European Journal of Hypertension (2018) doi:10.1097/HJH.0000000000001940



2018 ESC-ESH Guidelines for the Management
of Arterial Hypertension

Hypertension in specific circumstances

© Management of hypertension emergencies

© Updated recommendations on the management of BP in acute stroke

© Updated recommendations on the management of hypertension in
women and pregnancy

© Hypertension in different ethnic groups

© Hypertension and chronic obstructive pulmonary disease

© Hypertension and AF and other arrhythmias

© Oral anticoagulant use in hypertension

© Hypertension and sexual dysfunction

© Hypertension and cancer therapies

© Perioperative management of hypertension

© Glucose-lowering drugs and BP

ESC Congress ;
Munich 2018
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Therapeutic Life Style Changes (S-ABCDE)

y

evious experience of patient
sk factors

Organ damage

C Contraindication or unfavorable
E Expert or doctor judgment

P Pr
R Ri
0

E Expense or cost "
D Delivery and compliance DM, CHD'_ .
—_ ‘ CKD+proteinuria
v 1 v v 1 v
140-159/ || 160-179/ | | = 180/110 130-149/ || 150-169/ | | = 170/100
90-99 100-109 l 80-89 90-99 l
1 drug 2 drugs 3 drugs 1 drug 2 drugs 3 drugs
passgpoo; a0z | OF SPC or SPC or SPC or SPC |
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and Treatment Strategies

o Hypertension
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