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Figure 2: Association between the intensity of blood pressure reduction and relative treatment effects for
prevention of major cardiovascular events

The centre of the bubbles indicates the HR for each trial, with the size of the bubble inversely proportional to the
respective SE. The solid red line is the fitted regression line; the dashed blue lines indicate 95% C; and the dashed
grey line indicates HR=1.0. HR=hazard ratio. *Excluding the first 12 months after randomisation.

Pharmacological blood pressure lowering for primary and secondary prevention of cardiovascular disease across different levels of blood pressure: an individual participant-level data
meta-analysis, Lancet. 2021 May 1;397(10285):1625-1636
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Guideline

Guidelines are “ systemically developed evidence-based statements which assist
providers, recipients and other stake holders informed decisions about appropriate

health interventions.”

Systemic reviews (2020) 9:21
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Purpose of Guidelines---

 In the United States, BP guidelines were initiated in 1977 with the first Joint National

Committee report.

- European guidelines appeared later, but the intent of both was to inform practicing physicians

about available data regarding BP in the context of cardiovascular (CV) risk and how to manage

both BP and CV risk.

2013 2014 2017 20118 ZCEO 2(%2 .
Korean INC8 AHA Guideline Korean ISH Guideline E”ea;‘ .
Hypertension Guideline update Hyper'gensmn update YPdel’l.enSIon
Guideline Guideline Guideline

update update
ESC/ESH
Guideline ESC/ESH

Guideline

J Am Coll Cardiol. 2019 Jun 18;73(23):3018-3026
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Q) idhesy  Approach on intensive BP control

What is the optimal Systolic BP control?

No dia

HOPE-3

120 mmHg vs. 140mmHg
betes Diabetes
SPRINT ACCORD
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ACCORD Trial (Action to Control Cardiovascular risk in diabetes)

N Engl J Med 2010;362:1575-85

ORIGINAL ARTICLE

Effects of Intensive Blood-Pressure Control
in Type 2 Diabetes Mellitus

The ACCORD Study Group*

 Inclusion criteria: T2DM patients

« > 40years with CVD or

« > 55years with one of

« - atherosclerosis

« -albuminuria

- -LVH

« -at least 2 risk factors (dyslipidemia, HTN, smoking and obesity)

« End point: nonfatal MI, Stroke, CV death

Is goal SBP <120mmHg better than 140mmHg in diabetic patients?



A Primary Outcome
1.0+

Stand dard

-~
|

Intensive

._
b
o
-
i
o
-
.

0.2
E 0.8 o
E .
£ 064
z 0.0
=] 1]
=2 0.4
5 P=0.20
(=™
[=]
& 02

_..-IH-"""-._.-.-_
0.0 T T T

0 1 2 3

Years
Mo. at Risk
Intensive 2362 2273 2182 2117 1770 1080 298 175 B0
Standard 2371 2274 2196 2120 1793 1127 358 195 108

B Monfatal Stroke

1.0 02
§ 0% 0.1
i . Standard
£ 06 andard
E 0.0
=] 01 2 3 456 7 38
5 044 ppoa
=9
<]
o
0.0 ] ; - —ﬁ
0 1 2 3 4 5 B 7 8
Years
Mo. at Risk
Intensive 2362 2291 2223 2174 1841 1128 313 186 BB
Standard 2371 2287 2235 2186 1879 1196 382 215 114

C MNonfatal Myocardial Infarction

1.0+ 0.2
Tt 08+
E o1 Standard
Lad
£ 06- ‘J—F_Jmﬁ“"ﬁi:;;;
E U'D I I I I I I I I I
S oa- 0123 456738
'E ’ P=0.25
(=™
£ 02-
—
uﬂ 1 T T T T T T T
0 1 2 3 4 5 B 7 3
Years
Mo. at Risk
Intensive 2362 2278 2190 2133 1787 1087 299 177 B2
Standard 2371 2278 2208 2141 1818 1145 365 201 112

D Death from Cardiovascular Disease

1.0 02
'E 0.8~
o 0.1 Standard
£ 054 Intensive
E UD 1 | | 1 | II-I ]
S o4 012345673
'E : P=0.74
=9
:IE. 0.2

0.0 T T T T T T T

0 1 2 3 4 5 B 7 8
Years

Mo. at Risk
Intensive 2362 2304 2252 2201
Standard 2371 2313 2268 2218

1870 1143 317 188 91
1522 1220 393 221 118

Figure 2. Kaplan—Meier Analyses of Selected Outcomes.

Shown are the proportions of patients with events for the primary composite outcome (Panel A) and for the individual components
of the primary outcome (Panels B, C, and D). The insets show close-up versions of the graphs in each panel.

« 4,733 patients with T2DM
aged 40-79years with prior
evidence of CVD or multiple
CVD risk factors

« Average BP during f/u

« Standard :135mmHg
(goal BP <140mmHg)

 Intensive: 119.3mmHg
(goal BP <120mmHg)

cause.
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Is goal SBP <120mmHg better than 140mmHg in diabetic patient?

The optimal target blood pressure for diabetic patients is a topic of ongoing debate and

may vary based on individual patient characteristics and comorbidities. However, based

on current evidence, a goal SBP (systolic blood pressure) of <120 mmHg may be more

beneficial than a goal SBP of 140 mmHg for diabetic patients.

Several clinical trials have demonstrated that intensive blood pressure control, with a

target SBP of <120 mmHg, reduces the risk of cardiovascular events, stroke, and diabetic

nephropathy in diabetic patients compared to a less intensive target SBP of <140

mmHg. These trials include the ACCORD (Action to Control Cardiovascular Risk in
Diabetes) trial, the SPRINT (Systolic Blood Pressure Intervention Trial) trial, and the
ADVANCE (Action in Diabetes and Vascular Disease: Preterax and Diamicron Modified

Release Controlled Evaluation) trial.

However, it is important to note that intensive blood pressure control may also increase

the risk of adverse events, such as hypotension, syncope, and electrolyte abnormalities.

Therefore, the decision to pursue intensive blood pressure control should be

individualized based on the patient's overall health status, comorbidities, and

preferences. It is important to discuss the risks and benefits of different blood pressure
targets with your healthcare provider to determine the most appropriate treatment plan

for you.
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SPRINT (Systolic blood pressure intervention trial) study

N Engl J Med 2015;373:2103-16

A Randomized Trial of Intensive versus
Standard Blood-Pressure Control

The SPRINT Research Group*

Inclusion criteria Exclusion criteria

= 50years old Stroke

SBP: 130-180mmHg Diabetes mellitus

CVD risk; at least one Polycystic kidney diseases
: Clinical or subclinical CVD CHF

:CKD eGFR 20-60 Proteinuria>1g/d

: FRS for 10year risk =15% CKD eGFR< 20

: =7T5yearsold

Q) Is goal SBP<120mmHg better than 140mmHg in non-diabetic high risk hypertensive population?
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A Primary Outcome
1.0+

Hazard ratio with intensive treatment,
0.75 (95% CI, 0.64-0.89)
005
. L] L] L] G_S_ . . . I
SPRINT (Systolic blood pressure intervention trial) study H oos] Sundaduesmenss”
N Engl J Med 2015;373:2103-16 : - el restment
ngl J Me ;373: = N 0.02-] HR 25%
E 0.00 . . . . .
Y 02l 0 1 2 3 4 5
9361 Patients: High risk patients without DM (SBP>130mmHg and CVD risk) _
_ , . , "3 ! : H : :
The primary composite outcome: myocardial infarction, acute coronary Years
Mo. at Risk
. Standard treatment 4683 4437 4228 2829 721
syndromes, stroke, heart failure, death from CVD Intensive treatment 4678 4436 4256 2900 779
. B Death from Any Cause
Interventlon: SBP <120mmHg 1.0+ 0.105 Hazard ratio with intensive treatment,
0.73 (95% Cl, 0.60—0.90)
. 0.5 008+
Comparison: SBP <140mmHg ® 0.06-
E Standard treatment ,—
T 0.6 0,04
2
Lﬁ 0.4 0.02+ Intensive treatrment
5 0.00 : . : . .
Average SBP during follow-up 02 et 2
0.0 1] T T _.I_. 1
Standard: 134.6mmHg (Goal SBP <140mmHg) o ! 2 3 4 3
Years
. Mo. at Risk
Intensive: 121.5mmHg (Goal SBP <120mmHg) Standard treatment 4683 4528 4383 2998 789
Intensive treatrment 4678 4516 4390 3016 807
Figure 3. Primary QOutcome and Death from Any Cause.
Shown are the cumulative hazards for the primary outcome (a composite
of myocardial infarction, acute coronary syndrome, stroke, heart failure, or
{Panel B). The inset in each panel shows the same data on an enlarged y axis.
Cl denotes confidence interval.




MNAMMN SPRINT STUDY ADVERSE EVENT

Table 3. Serious Adverse Events, Conditions of Interest, and Monitored Clinical Events.

Intensive Treatment Standard Treatment

Variable (N =4678) (N =4683) Hazard Ratio P Value
no. of patients (%)
Serious adverse event® 1793 (38.3) 1736 (37.1) 1.04 0.25

Conditions of interest

Serious adverse event only

I Hypotension 110 (2.4) 66 (1.4) 1.67 0.001 | .
Syncope 107 (2.3) 80 (1.7) 1.33 0.05 Benefit >> Harm
Bradycardia 87 (1.9) 73 (1.6) 1.19 0.28 Of Intensive BP
Electrolyte abnormality 144 (3.1) 107 (2.3) 1.35 0.02
Injurious fallt 105 (2.2) 110 (2.3) 0.95 0.71 control

| Acute kidney injury or acute renalFaiIurei 193 (4.1) 117 (2.5) 1.66 <(.001)

Emergency department visit or serious adverse
event

Hypotension 158 (3.4) 23 [£.0) L7 <UU0L
Syncope 163 (3.5) 113 (2.4) 1.44 0.003
Bradycardia 104 (2.2) g3 (1.8) 1.25 0.13
Electrolyte abnormality 177 (3.8) 129 (2.8) 1.38 0.006
Injurious fall 334 (7.1) 332 (7.1) 1.00 0.97

| Acute kidney injury or acute renal Failurei 204 (4.4) 120 (2.6) 1.71 =0.001]

Monitored clinical events

Adverse laboratory measuref

Serum sodium <130 mmol fliter 180 (3.8) 100 (2.1) 1.76 <0.001
Serum sodium =150 mmol fliter 6 (0.1) 4] 0.02
Serum potassium <3.0 mmol/liter 114 (2.4) 74 (1.6) 1.50 0.006
Serum potassium =55 mmol/liter 176 (3.8) 171 {3.7) 1.00 0.97

Orthostatic hypotension®
Alone 777 (16.6) 857 (18.3) 0.88 0.01
With dizziness 62 (1.3) 71 (1.5) 0.85 0.35
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Q) Is further BP reduction in moderate cardiovascular risk

HOPE (Heart outcomes prevention evaluation)-3 Trial : ; , L
hypertensive patients with SBP around 140mmHg beneficial?

N Engl J Med 2016;374:2009-20

The N EW ENGLAN D
JOURNAL oo MEDICIN E

ESTABLISHED IM 1813 MAY 26, 2016

events.

VO L. 374 My, 21

Blood-Pressure Lowering in Intermediate-Risk Persons
without Cardiovascular Disease

A Death from Cardiovascular Causes, Myocardial Infarction, Stroke, Cardiac Arrest, B Stroke
Revascularization, or Heart Failure
1.0 Hazard ratic, 0.95 (9594 Cl, 0.81—1.11) Placebo 1.0 0-0209 | jazard ratio, 0.80 (9526 Cl, 0.59—1.08)
P=0.51 P=0_14
2 o8- o= £ os 0015 —
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(0] 1 2 3 4 5 L1 7 [v] 1 2 3 B 5 G )
Years Years
Mo. at Risk Mo. at Risk
Candesartan + hydrochlorothiaride 6356 6272 &200 6103 5968 4969 2076 522 Candesartan+hydrochlaraothiazide 6356 6292 G235 5155 6038 5042 2111 534
FPlacebo 6349 6270 G198 6036 5967 4970 2075 485 Placebo 6349 6291 6234 G147 G041 5045 2115 505
C Myocardial Infarction D Coronary Revascularization
1.0 0-0207 yazard ratie, 084 (959 CI, 0581 21) 1.0 0-0207 | jazard ratio, 0.83 (952 Cl, 0.58_1.19)
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Placeba 6349 6289 G239 6155 G443 5048 2112 506 Placebo G349 G292 B6236 G146 6037 5040 2107 497
Figure 2. Cumulative Incidence of Major Cardiovascular Events, According to Trial Group.
Shown are the Kaplan—Meier curves for the second coprimary outcome, which was the composite of death from cardiowvascular causes, nonfatal myocardial infarction, nonfatal
stroke, resuscitated cardiac arrest, revascularization, or heart failure (Panel A), for fatal and nonfatal stroke (Panel B), for myocardial infarction (Panel C). and for coronary revascu-
larization (Panel D). Coronary revascularization was not a prespecified outcome. Insets show the same data on an enlarged y axis.
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A First Coprimary Outcome

Mean Systolic Difference

. l Blood in Blood Candesartan + P Value
H O P E '3 Trl d Subgroup Pressure Pressure Hydrochlorothiazide  Placebo Hazard Ratio (95% CI) for Trend
i Hg no. of eventsftotal no. of participants (35)
Overall 138.1 6.0/3.0 260/6356 (4.1)  279/6349 (4.4) —— 0.93 (0.79-1.10) ==
Systolic blood pressure : 0.02
=131.5 mm Hg 1222 6.1/3.1 70/2080 (3.4) 622122 (2.9) ——=—— 116 (0.82-1.63)
131.6-143.5 mm Hg 1376 5.6/2.7 £7/2120 (4.1) 812141 (3.8) — 1.08 (0.80-1.46)
CEsmmng 154.1 5.8/3.0 1032156 (4.8)  136/2084 (65)  ——W— . 0.73 (0.56-0.54) ]
1 1 L]
0.5 10 20
Candesartan+ Placebo
Hydrochlorothiazide Better
Better

B Second Coprimary Outcome

Mean Systolic Difference

Blood in Blood Candesartan + P Value
Subgroup Pressure Pressure Hydrochlorothiazide  Placebo Hazard Ratio [95% Cl) for Trend
mm Hg no. of eventsftotal no. of participants (%)
Overall 138.1 6.0/3.0 312/6356 (4.9) 3286349 (5.2) . 0.95 (0.81-1.11) _
Systolic blood pressure : 0.009
<131.5 mm Hg 1222 6.1/3.1 90/2080 (4.3) 742122 (3.5) ——=—— 125(052-170)
131.6-1435 mm Hg 137.6 56/2.7 99 2120 (4.7) 98,2141 (4.8) —— 1.02 (0.77-1.34)
[CIESmmig 154.1 58/1.0 1232156 (5.7) 1562084 (7.5) —— 0.76 (0.60-0.96) |
05 10 20
Candesartan+  Placebo
Hydrochlorothiazide Better

Better

Figure 3. Forest Plots, According to Subgroup of Systolic Blood Pressure for the Coprimary Outcomes.

The difference in blood pressure refers to the average difference of the systolic and diastolic blood pressures between the two groups
during the trial, with the active-treatment group having lower mean values. The first coprimary outcome (Panel A) was the composite of
death from cardiovascular causes, nonfatal myocardial infarction, and nonfatal stroke; the second coprimary outcome [Panel B) was the
composite of these events plus resuscitated cardiac arrest, heart failure, or revascularization. Measurements of the systolic blood pres-
sure at baseline were missing for two participants in the placebo group. The size of each square is proportional to the number of events.
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around 140mmHg beneficial?

HOPE -3 Trial

The optimal blood pressure goal for moderate cardiovascular risk hypertensive patients
with SBP around 140mmHg is an area of ongoing research and debate. Current
guidelines from various organizations, such as the American College of
Cardiology/American Heart Association (ACC/AHA), recommend a blood pressure goal of
less than 130mmHg for most hypertensive patients, regardless of their cardiovascular

risk.

However, recent clinical trials, such as the ACCORD BP trial and the SPRINT trial, have
suggested that a more aggressive blood pressure control goal of less than 120mmHg
may provide additional benefits in reducing the risk of cardiovascular events in certain
high-risk hypertensive patients, including those with a history of cardiovascular disease

or other high-risk factors.

For moderate cardiovascular risk hypertensive patients with an SBP around 140mmHg,
the decision to pursue further blood pressure reduction should be based on individual
patient factors, such as their overall health status, comorbidities, and other risk factors.
Healthcare providers should work with their patients to determine an appropriate blood
pressure goal and regularly monitor and adjust treatment as needed to reduce the risk

of complications.

It is Important to note that more aggressive blood pressure control goals may also be
associated with a higher risk of adverse effects, such as hypotension and electrolyte
imbalances. Therefore, blood pressure goals should be individualized based on a

patient’s overall health status and
G Regenerate response



Q)YONSEL  BP Target : Before SPRINT

JNC7 JNC8 (2014, USA) | ESH/ESC KSH
(2003, USA) (2013, Europe) (2013, Korea)

General <140/90 <140/90 <140/90

General <60 <140/90

General 260 <150/90

Elderly <80 140-150/<90 SBP: 140-150

Elderly >80 140-150/<90 DBP >60

DM <130/80 <140/90 <140/85 140/85

CKD <130/80 <140/90 <140/90 <140/90
Proteinuria Proteinuria

<130/90 <130/85
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BP Target : After SPRINT

CENTRAL ILLUSTRATION Comparison of American and European Society Definitions and

Management of Hypertension

Level of blood pressure (BP)
defining hypertension

Office/Clinic BP
Daytime mean
MNighttime mean
24-hour mean
Home BP mean

BP targets for treatment

Initial Combination Therapy

Hypertensive requiring
intervention

Importance of home BP
monitoring

Therapy

Follow-up

@ﬁ European Society
of Cardiology/European

Society of Hypertension (ESC/ESH)

American College
of Cardiology/American
Heart Association (ACC/AHA)

Systolic and/ Diastolic

(mm Hg) or (mm Hg)

=130 = 80

=130 = 80

=110 = 65

=125 =75

=130 = 80

=< 130/80 mm Hg Systolic targets < 140 mm Hg

and close to 130 mm Hg

Initial single-pill combination
therapy in patients = 140/90 mm Hg

Initial single-pill combination
therapy in patients > 20/10 mm Hg
above BP goal

=>130/80 mm Hg = 140/90 mm Hg

-

= Take BP at home, twice in the morning and twice in the evening,
in the week before clinic
= Bring the BP machine in annually for validation

—
{fﬁ" ACC/AHA ESC/ESH

= Restrict beta blockers to patients with comorbidities or other indications
= Initial single pill combination as initial therapy

= Detect poor adherence and focus on improvement
= BP telemonitoring and digital health solutions recommended

J Am Coll Cardiol. 2019 Jun 18;73(23):3018-3026



ONSEL  BP Target : After SPRINT

TABLE 4 Blood Pressure Goals in Patients With Hypertension According to
Clinical Conditions

Category ESC/ESH 2018 AHA/ACC 2017

Age =65 yrs 130 to <140/70 to 79 mm Hg <130/<80 mm Hg

Diabetes Close to 130 (or lower if tolerated/ <130/=80 mm Hg
70 to 79 mm Hg

Coronary artery disease Close to 130 (or lower if tolerated/ <130/<80 mm Hg
70 to 79 mm Hg

Chronic kidney disease 130 to <140/70 to 79 mm Hg <130/=80 mm Hg

(eGFR <60 ml/min/1.73 m?)
Post-stroke Close to 130 (or lower if tolerated/ <130/<80 mm Hg

70 to 79 mm Hg

eGFR = estimated glomerular filtration rate; other abbreviations as in Table 1.
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Established Diagnosis of Hypertension

Lifestyle advice

Grade 1 Grade 2
BP 140-159/90-99 mmHg BP 2160/100 mmHg
Immediate drug treatment in ESSENTIAL OPTIMAL

high-risk patients or those with
CVD, CKD, DM or HMOD

l

Immediate drug treat-
ment in all patients
Limited drug
Availability?
\d
v Ty Drug treatment in low to
Yes No *| moderate risk patients
without CVD, CKD, DM
or HMOD after 3-6
In those at lower risk, supply lifestyle months of lifestyle
intervention for 3-6 months. intervention, if BP still
If BP still not controlled and where not controlled
possible start drug treatment in those
aged 5080 years
EEY® Target BP reduction by at least 20/10mmHg, ideally to <140/90 mmHg Aim for
BP control
CIIINEY® <65 years : BP target <130 / 80 mmHg if tolerated (but >120 / 70 mmHg). within 3 months

265 years : BP target <140 / 90 mmHg if tolerated but consider an individual-
ised BP target in the context of frailty, independence and likely tolerability of
treatment.
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YONGIN SEVERANCE

With the Love of God, Free Humankind from Disease and Suffering
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