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JNC8 GUIDELINE

Recommendation 1

In the general population aged 60 years or older, initiate pharma-
cologic treatment to lower BP at systolic blood pressure (SBP) of 150
mm Hg or higher or diastolic blood pressure (DBP) of 90 mm Hg or
higher and treat to a goal SBP lower than 150 mm Hg and goal DBP

lower than 90 mm Hg.
Strong Recommendation - Grade A
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JNC8 GUIDELINE

Recommendation 2

In the general population younger than 60 years, initiate pharma-
cologic treatment to lower BP at DBP of 90 mm Hg or higher and
treat to a goal DBP of lower than 90 mm Hg.

For ages 30 through 59 years, Strong Recommendation - Grade A
Recommendation 3

In the general population younger than 60 years, initiate pharma-
cologic treatment to lower BP at SBP of 140 mm Hg or higher and
treat to a goal SBP of lower than 140 mm Hg.

Expert Opinion - Grade E
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JNC8 GUIDELINE

Recommendation 4

In the population aged 18 years or older with CKD, initiate pharma-
cologic treatment to lower BP at SBP of 140 mm Hg or higher or DBP
of 90 mm Hg or higher and treat to goal SBP of lower than 140 mm
Hg and goal DBP lower than 90 mm Hg.

Expert Opinion - Grade E
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JNC8 GUIDELINE

Recommendation 5
Inthe population aged 18 years or older with diabetes, initiate phar-

macologic treatment to lower BP at SBP of 140 mm Hg or higher or
DBP of SO mm Hg or higher and treat to a goal SBP of lower than

140 mm Hg and goal DBP lower than 90 mm Hg.
Expert Opinion - Grade E
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INCLUSION CRITERIA

1. 50l E

2. SBP

« SBP:130-180mmHg O-1FIRART
« SBP:130-170mmHg 2ZINART
« SBP:130-160mmHg 3ZINART
« SBP:130-150mmHg 4FINART

3. IDMEAANVNARY(FRD1IDLE)

« strokeL 4} CVD (cardiovascular disease) DEEEL H S
« CKD : eGFR 20-59ml/min/1.73m2(E&64 A LLA)

« Framingham 10year risk score:>15% (EiZ124 A LIA)
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EXCLUSION CRITERIA
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STUDY MEASUREMENTS
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STUDY MEASUREMENTS
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INTERVENTION MEDICAL CONTROL
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Table 1. Baseline Charactedstics of the Study Particpants.®

Characteristic
Critericn for increased cardiowascular risk — no. (%1
Ape =13y
Chronic kidney diseasef
Cardicyascular disease
Climica
Subclinical
Framingham 10k cardiovascular disease risk scane 2155
Femzle sex = mo. [}
Age—yr
Overa
Among those =73 yr ofage
Race ar ethre growp — no. (%)
Mon-Hispanic black
Hixpanic
Mon-Hispanic white
Other
Alack racely
Baseline blood pressure = mm Hg
Systolic
Diastalic
Disdribastion of systalic blood pressune — ma. (9]
=132 mm Hi
»132 mum HE 1o <145 mm Hg
2145 mm Hg
Serum creatinime — mg/d
Estamatiad GFR — mlfmin/ 173 &t
Amang all paticipants
Among those with estimated GFR 20 ml fmin/1.73 m*
Among those with extimated GFR €0 mil fmin/1.73 m*
Ratic of urinary albumin (mg} to creatinine [g)
Fasting total cholesteral — mygdl
Fasting HOL cholesteral — mgydl
Fasting total trighycerides — mgj/dl
Fastirg plasma glucase — mpdl
Statin use = no.ftatal no. (%)
Againn wie — nG otal g, (3
Smosing status = no. (%)
Mever smoxed
Frorrmeer srmaker
Current smower
Miswing duta

Framingham 10T cardicvasodar CSease risk soome — %

fwe Tr Standard Trextrens
[ = 467E] [ = 46K
1317 {263 1319 (33.2)
1330 (25 4) 1316 (28.1)
40 201 937 (300
TS IeT TH (1T
4T 5 246 (5.3}
TATO (614) 2367 (51.2)
1684 (360 1e4E (15.2)
15254 b7 3234
19.E5.8 FET
13975 (295 1423 (30,4}
503 {108 481 (I03)
2538 (55T 2701 (53.7)
E-TERN (L
1454 [3L1) 1493 (31.9)
139.7+158 138, 72154
M.2£113 FEO=120
1533 (31.3) 1553 (13.2)
1485 (311 &) 1548 (33.1)
1606 [34.3) 1581 (13.3)
1.07 0. 38 108034
71.8+20.7 7172205
LS PSS Bl1=1%%
476205 47505
44.1£178.7 41121525
190.2+41 .4 1900405
428:183 SrA=1d%
124 B85 8 127.1=850
98.E£13.7 9E 2134
LS7E/46L% [42.6] 2076 440 (28T
24064661 [51.6] 3504568 (S04
0 (218 2072 (44.3)
1977 [82.3) 1996 (42.6)
535 (131 B0 (1)
12403 14 (0.3}
20,1109 20.1=104
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 intensivef#
B WREE : 97.6%
- standard®
BHREE:97.1%

14 652 Patients were assessed
for eligibility

5331 Were ineligible or dedined
to participate
34 Were <50 yr of 2ge
352 Had low systolic blood
pressure at 1 min after
standing
2284 Were taking too many
medications or had systolic
blood pressure that was out
of range
712 Were not at increased
cardicwasoular risk
M3 Had miscellaneous reasons
587 Did not give consent
653 Did not complete screening

randomizaton

|

4678 Were assigned to intensive
treatrment

4683 Were assigned to standard
treztrment

l

L

224 Discontinued intervention
111 ‘Were lost to follow-up
154 Withdrew consent

242 Discontinued intersention
134 Were lost to follow-up
121 Withdrew consent

l

J.

4578 Were incleded in the analysis

4623 Were induded in the analysis

Figure 1. Eligibility, Randomization, and Follow-up.
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0 1 2 3 - 5
Years

No. with Data
Standard treatment 4683 4345 4222 4092 3957 3504 3115 1574 1000 274
Intensive treatment 4678 4375 4231 4091 4025 3520 3204 2035 10438 286
Mean No. of Medications
Standard treatment 15 1.8 18 18 18 18 1.8 18 18 15
Intensive treatment 2.3 2.7 2.8 23 2.8 28 28 23 23 30

Figure 2. Systolic Blood Pressure in the Two Treatment Groups over the Course of the Trial.

The systolic blood-pressure target in the intensive-treatment group was less than 120 mm Hg, and the target in the
standard-treatment group was less than 140 mm Hg. The mean number of medications is the number of blooc-
pressure medications administered at the exit of each visit. I bars represent 95% confidence intervals.
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Table 52. Ulilization of Antihyperensive Madicalion Classas al Moesl Recant Visit

Intensive Standard
(N=4678) (N=4583)
Number of agents
Average 2.7(1.2) 1.8 (1.1)
] 125 (2.7) 530 (11.3)
1 493 (10.5) 1455 (31.1)
2 1429 (30.5) 1559 (33.3)
3 1486 (31.8) 807 (17.2)
a4+ 1137 (24.3) 323 (6.9)
ACE-l or angiotensin || antagonist 3580 (76.7) 2582 (55.2)
ACE inhibitors 1729 (37.0) 1320 (28.2)
Angiotensin || amtagonists 1854 (39.7) 1264 (27.0)
Renin inhibitors 1{0.0) 1 {0.0)
Diuretics 3127 (67.0) 2006 (42.9)
Thiazide-type diuretics 2562 (54.8) 1557 (33.3)
Aldosterone receptor blockers 405 (8.7) 185 (4.0)
Other potassium-sparing diuretics 144 (3.1) 118 (2.5)
Alpha-1 blockers 482 (10.3) 258 (5.5)
Beta blockers 1919 (41.1) 1440 (30.8)
With intrinsic sympathomimaetic activity 0 (0.0) 0(0.0)
Without intrinsic sympathomimetic activity 1919 (41.1) 1440 (30.8)
Central alpha-2 agonists or other centrally acting drugs 107 (2.3) 44 (0.9)
Calcium channel blockers 2667 (57.1) 1654 (35.4)
Dihydropyridines 2465 (52.8) 1463 (31.3)
Non-dihydropyridines 218 (4.7) 199 (4.3)
Direct vasodilators 340 (7.3) 110 (2.4)



Table 2. Primary and Secondary Outcomes and Renal Outcomes.®

Outcome

All participants

Frimai outco meI

Secondary outcomes
Myocardial infarction
Acute coronary syndrome
Stroke

Heart failure

Death from cardiovascular causes

Death from any cause

Primary outcome or death
Participants with CKD at baseline

Cormposite renal outcomed

=50% reduction in estimated GFRY
Long-term dialysis

Kidney transplantation

Incident albuminuria¥

Participants without CKD at baseline |

=30% reduction in estimated GFR to <60 ml/

minfL.73 m?{

Incident albuminuria¥

Intensive Treatment

no. of patients (36) 96 per year

[N =4678)
243 (5.2)

97 (2.1)
40 (0.9)
62 (1.3)
62 (1.3)
37 (0.8)
155 (3.3)
3132 (7.1)
(N =1330)
14 (L1)
10 {0.8)
6 (0.5)
0
49/526 (9.3)
(N =3332)
127 (3.8)

110/1769 (6.2)

1.65

0.65
0.27
0.41
0.41
0.25
1.03
2.25

0.33

0.23

0.14

j.oz

121

2.00

Standard Treatment

no. of patients (%6) 9 per year

(N =4683)
319 (6.8)

116 (2.5)
40 (0.9)
70 (1.5)
100 (2.1)
65 (1.4)
210 (4.5)
£23 (9.0)
(N=1316)
15 (L1)
11 (0.8)
10 (0.8)
0
59/500 (11.8)
(N =3345)
37 (L1)

135/1831 (7.4)

2.19

0.78
0.27
0.47
0.67
0.43
L.40
2.90

0.36

0.26

0.24

3.90

0.35

241

Hazard Ratio
(95%Cl) P Value

0.75 (0.64-0.89) <0.001

0.283 (0.64-1.09) 0.19
1.00 (0.64-1.55) 0.9
0.89 (0.63-1.25) 0.50
0.62 (0.45-0.34) 0.002
0.57 (0.33-0.85) 0.005
0.73 (0.60-0.50) 0.003
0.78 (0.67-0.50) <0.001

0.89 (0.42-187) 0.76
0.87 (0.36-207) 0.75
0.57 (0.19-154) 027

0.72 (0.48-1.07) 0.1

3.49 (244-5.10) <0.001

0.81 {(0.63-1.04) 0.10
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Intensive Treatment Standard Treatment
BEH 4678 4683
primary outcome 243 319
(IDIMBEARNRIER)
FEIE 5.2% 6.8%

RR=5.2/6.8=76% (95% CI:0.64 to 0.890]] p<0.001
RRR=1-RR=24%

ARR=6.8-5.2=1.6%

NNT=1/ARR=1/0.016=62.5

e primary outcome
Ml ZDHDACS-stroke-HF - ILIMESE DEE
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A Primary Outcome
1.0 0.10~ Hazard ratic with intensive treatment,
0.75 {895% C1, 0.64—0.89)
0.08-
0.8 Standard treatment pr—
= 0.06+
= 0.6
§ ' 0.04+ Intensive treatrment
5 0.02-
E .
E 0.00 I T T T
- 0 1 2 3 4 5
I:IJ:I__—___I..“._.-.—--Iﬂ=I$ |
0 1 2 3 i 5
Years
Mo. at Risk
Standard treatment 4683 4437 4778 28259 721
Intensive treatment 4578 4436 2256 2500 FiF g
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B Death from Any Cause
L0A 0.107 Hazard ratic with intensive treatment,
0.73 {95% Cl, 0.60-0.90)
008 4
0.84
E 0.06-
Standard treatment
I 064 0.04- f'f
3
& 0.4 0.02+ Intensive treatment
=X
§ Q.00 I ,
02— 0 1 ¥, 3 4 5
il e ——
(), e e — 1 1 1
0 1 2 3 4 5
Years
Mo. at Risk
Standard treatment 4583 4528 2383 2558 135
|ntensive treatment 4578 4516 2350 016 RO7




SUBGROUP ANALYSIS

P Value for
Subgroup Intensive Treatment Standard Treatment Hazrard Ratio (95% CI) Interaction
no. of patients with primary sutcome,total no. [96)
Overall 243 /4678 (5.2) 319/4683 (5.5] R B 0.75 {0.64—0.39)
Previous CKD ; 036
Mo 1353348 (4.0} 1933367 [5.7) B 0.70 {0.56-0.87)
Yes 108/1330 (5.1} 126/1316 (9.6) . 0.82 {0.63-1.07)
Age : 032
<75 yr 1423361 (4.2) 175/33564 [5.2) ‘i 0.80 {0.64—1.00)
=75 yr 1011317 (7.7} 1441318 {10.9) B 0.67 (0.51-0.86)
Sex : 0.45
Famale 77/1684 [4.6) 891648 [5.4) —i 0.84 (0.62-1.14)
Male 1662994 [5.5) 230/3035 (7.6) —.— 0.72 {0.59-0.88)
Race ! 0.83
Black 62/1454 (4.3} 851453 [5.7) = 0.77 {0.55-1.08)
Nonblack 181/3224 (5.6} 7343150 (7.3) B 0.74 {0.61-0.90)
Frevious cardiovascular dise : + o 035
o Intensive Treatmant Better DFEE A crnpsos
Yes 0.83 {0.62-1.09)

Sysiolic blood pressure 1 b*LT’ = lj: I\ _E o7
=132 mm H 0.0 (0.51-0.95)
;-'_}E:;-:Hsﬂ"m Hg :EJtG)CKDb\f&L\ 077 [G.;?—l.ﬂ;]
=145 mm Hg . 75% uJ: 083 {0.63-1.09)

. % ,l‘i r_d-'-l'reah'nznt Better

JEEA

Figure 4. Forest Plot of P
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Table 3. Serious Adverse Events, Conditions of Interest, and Monitored Clinical Events.

Intensive Treatment Standard Treatment

Variable (N =4678) (N =4633) Hazard Ratio P Value
ne. of patients (35)
Serious adverse event#® 1793 (38.3) 1736 (37.1) 1.0 0.25

Conditions of interest

Serious adverse event only

Hypotension 110 (2.4) 66 (1.4) 1.67 0.001
Syncope 107 (2.3) 0 (1.7) 1.33 0.05
Bradycardia 87 (1.9) 73 (L6) 1.19 0.28
Electralyte abnarmality 144 [3.1) 107 {2.3) 1.35 Q.02
Injurious fallt 105 (2.2) 110 (2.3) 0.95 0.71
Acute kidney injury or acute renal failuref 193 (4.1) 117 {2.5) 1.66 <0.001
Emergency department w15/t of serious acverse —
event
Hypotension 158 (3.4) 93 (2.0) 1.70 <0.001
Syncope 163 (3.5) 113 (2.4) 1.44 0.003
Bradycardia 104 (2.2) 83 (1.8) 1.25 0.13
Electrolyte abnarmality 177 (3.8) 129 {2.8) 1.38 0.006
Injurious fallt 334 (7.1) 332 {7.1) 1.00 0.97
Acute kidney injury or acute renal failuref 204 (4.4) 120 (2.8) 1.71 <0.001
Monitared chinical events
Adverse laboratory measuref
Serum sodiurm <130 mmeol/liter 120 (3.8) 100 (2.1) 1.76 <0.001
Serum sodium >150 mmol/liter 6 (0.1) 0 0.02
Serum potassium <3.0 mmol liter 114 (2.4) 74 (L.6) 1.50 T o008
m.— 176 (3.8) 171 (3.7) 1.00 0.97
Orthostatic hypotension¥|
Alare 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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Primary Outcome:
IntensiveE (L Standard B ICHBLEEIZURIHMEMNHT=

(24341 [1.65%/y]vs. 31941 [2.19%/y]:7/\HF—F E0.75 ; 95% 0.64-
0.89 P<0.001 NNT=61)
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H. MI, ACS, strokelZEEEZZEHT,




$ERDFEEHO

CATADE R F
R—XS5AVFCKDEFEIZH VT, eGFRZ50%BE T ERABERE

REDEESIUVRFRAVCORERITABFALLICEL FELGHRBZE
[XEBHLNLIST-(0.33 vs. 0.36%lYy) .

JECKDEE T, eGFRZ30%EAL <60mL/Min/1.73m2~ D&
THllXintensiveBED AN E Mo1=(1.21vs. 0.35%ly; 3.49 ; 95%
2.44-5.10 P<0.001 ),




$ERDFEEHR

- AFEER

« Intensive#I(X{EME. &k, EMRERE. SHBES-BFeM
ﬁﬁlng\gf:o

« BEEZFSEA. RIROREXRIIFETHT-.
o BIIMEMmMEXIntensiveBEDH D Lh-oT-,




WX DEED

o IDMEAARVRIRVDOBEWIEDMBEIZELT, BIR
SBP<120mmHgT®Intensive Treatment & (X
SBP<140mmHg®Standard TreatmentFIZEEBIL .
B -EBEMEEDMEANR IS IUVLETD
RERNFREICEI o=,

o LHWL.—EOEFTER(UENMIE. Lk, ERERE.
2HEEE- %Té)d)%*_ﬁb\’ﬁal Bhot=,




5

o DMEARUN)RIDOBEWNIEDMBEIZHLVTSBP <120mmHg D ik
BrREAENEGFRENZTI AL TSN,

- BEEVDOEARIEYRVERNAL, BIELTBEARAELERT
BERETHCEITRENT=,

« NYP—FEEBPIZHFEL-EBELTE., BgaFO—ILEICTIDAR
RELDMETROADBREEICHDOKRIBISHADLTLNS,

B EAE |:> DA EFIE | |:> EmPRUE
LM ESE|




#Z% LIMITATION

50K, DM, strokeDBEEFEDFEHIZDULNTIXE S5+
HBERAFEOCNHBLAVELGEMICDOVLTEHELMTITEL,

BRGBEEARENRIZTROBERBADEEIZOLTIX, S EO 5 Hr AR
DREICIX B I BRI TLVELY,

Big s i E R IR SR (B O ULVEVEFT THEBIME A S T3ED FH{E)
—>BARDERRBRGZTHTI SO ERHTAEELNDHL, ~BRREATS
BolE, ELKRENEZRET 5 LDEENBE,

SieeE(L EMRERYE (ENaENa EKME) I IEELEEEHELT
RELTHY, TENDLE,

EREAMEIAO—ILZT3-0I12, HEGEZZORFRBLGESH L
T.BE - ERELHIC. BREM-ORAMISELSI NS ATREMELH S,




‘NNT6OTILH A, B

L152T0 R

REFAHNA000EEEXRRIBGTHART

HY., ECEMETLEEWSTERSGONCEXFRTA
ETHY ., SROHAFFAUDHERZEF[FE-L\ETHTH S,

-17=1=L. B[

- R, BRERREVSEERAN 2GS

SEDVTEHTHREFENDBETHS,

FFHIRMAEEDERIL, E

BAVE:

R C=5EI4E

BREREEVCEMEET-BIETE

T, ERDOEDRITRIET

SHITTIEGEWES, FPRINONT, SLGHEBRNBETH

Do




