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Objectives

* Epidemiology of hypertension
* Timeline of hypertension management guidelines
* Measuring blood pressure

e Current guidelines for hypertension management

e 2017 ACC/AHA
e 2017 ACP/AAFP in older adults
e 2021 KDIGO guidelines for blood pressure management in CKD

* 2022 AAFP
* Young adults?



Epidemiology

* 1.28 billion adults world-wide aged 30-79 yrs have HTN (>140/90)
e ~46% of adults with HTN are unaware

e <42% of adults with HTN are diagnosed and treated

* 1/5 adults with HTN have it under control

* HTN is the major cause of premature death world-wide

WHO, 2023



Probability of survival (%)

Uncontrolled HTN*: All-cause & CVD mortality
*JNC 8: <60 yrs BP <140/90, > 60 yrs BP <150/90
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Age-adjusted trend in
US adults;1999-2018 (

HTN prevalence among
NHANES)
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HTN defined as SBP >130, DBP >80 or being on anti-hypertensive medications

CDC, 2020



HTN management trials/guidelines

ACCORD,
ADVANCE
2010
MDRD AASK
1994 2002
VA Cooperative
Studies |, Il SHEP SPRINT
1967, 1970 2015

1977 1993 2021

IJNC-I JNC-V JNC-VII KDIGO
Diastolic BP < 140/90 BP < 140/90 BP < 120/80
BP < 105

©
1988 BP < L140/90
JNC-IV %
BP < 160/90 20/17
ACC/AHA
1997
INC.VI BP < 130/80
BP < 140/90

Herbert & Ibrahim, Methodist DeBakey Cardiovasc J, 2022



BP measurement

Office (OBPM) # standardized BP protocols in RCT
(1) Standardized (2) Routine %

The USPSTF (2021), Level A

Home (HBPM)

Labile, nocturnal, white-
24-h ambulatory (ABPM) coat, masked hypertension

Drawz PE et al, JAMA Intern Med, 2020
www.uspreventiveservicestaskforce.org



STANDARDISED OFFICE BLOOD
PRESSURE MEASUREMENT -

PREPARATION TECHNIQUE

~ Validate

; 30 min @ /Calibrate
@ . ~ Manual or
: rior
P Auto

~ Arm supported
v Cuff at RA level

v Correct size
v No clothmg under
~ Palpate to estimate SBP
mmutes
Q'| g L

Empty
bladder

v Inflate 20-30mmHg higher
v Deflate 2mmHg/sec
v Korotkoff sounds

&)

#NephJ(

MEASUREMENT

Out of Office BPM
can complement
Standardised BPM

v Both arms
v~ Higher arm noted
for future use

v'Repeat 1-2 minutes
later

.~ Record sBr/pDBP “Home- based BPM

~ Average
>2 readings kil
>2 occasions

v Note time of BP K Ambulatory BPM
medication

Can be used to detect
white coat HTN / effect
and masked HTN

Tell patient
— ?he BP verbally & Chapter 1. Blood Pressure Measurement
\ T 2 in writing KDIGO 2021 Clinical Practice Guidelines for
the Management of Blood Pressure in Chroni

Kidney Disease
Suppl to Ki 99 (2021) 99, S1-S87

Visual Abstract by @Dilushiwija




HBPM

3 days

https://www.validatebp.org/

Bello NA et al, J Am Heart Assoc, 2018


https://www.validatebp.org/

How to measure your
blood pressure at home

™ d ‘

AMAE

Follow these steps for an accurate blood pressure measurement

1. PREPARE

Avoid caffeine, smoking and exercise
for 30 minutes before measuring your
blood pressure.

Wait at least 30 minutes after a meal.

If you're on blood pressure medication,
measure your BP before you take
your medication.

Empty your bladder beforehand.

Find a quiet space where you can sit
comfortably without distraction.

Content provided by

AMAE | MAPEBFP

©2020 American Medical Association. All Rights Reserved
10/20 MRG15940-6B

2. POSITION

POSITION ARM
SO CUFF IS AT
HEART LEVEL

KEEP ARM
SUPPORTED,
PALM UP, WITH
MUSCLES
RELAXED

SITWITH LEGS
UNCROSSED

KEEP FEET
FLAT ON THE
FLOOR

PUT CUFFON
BARE ARM,
ABOVE ELBOW
AT MID-ARM

KEEP YOUR
BACK

SUPPORTED

This Prepare, position, measure handout was adapted with permission of the American Medical Association and The Johns Hopkins University.
The original copyrighted content can be found at https://www.ama-assn.org/ama-johns-hopkins-blood-pressure-resources.

3. MEASURE

Rest for five minutes while in position
before starting.

Take two or three measurements, one
minute apart, twice daily for seven days.

Keep your body relaxed and in position
during measurements.

Sit quietly with no distractions during
measurements—avoid conversations,
TV, phones and other devices.

Record your measurements
when finished.

www.targetBP.org



SPRINT _
2015 HTN management

trials/guidelines

2021

KDIGO
BP < 120/80

2014
JNC-8
BP < 140/90

2017

ACC/AHA

BP < 130/80
Herbert & Ibrahim, Methodist DeBakey Cardiovasc J, 2022



Life-style

modifications

Alcohol
intake




SPRINT —_
2015 HTN management

trials/guidelines

2021

KDIGO
BP < 120/80

2017

ACC/AHA

BP < 130/80
Herbert & Ibrahim, Methodist DeBakey Cardiovasc J, 2022



Adult aged 2 18 years with HTN
Implement lifestyle modifications
Set BP goal, initiate BP-lowering medication based on algorithm

JNC-8
2014

All Ages All Ages and Races
Diabetes present CKD present with or

No CXI without diabetes

Nonblack ' Blach Initiate ACE!l or ARB

20Ne OFr com

w/another class
Initiate thiazide, ACEI, ARD,
or CCB, alone or in combo

At blood pressure goal?

L Ne

Reinforce lifestyle and adherence ¥ Eat healthy (i.e., DASH diet)
Titrate medications to maximum doses or consider adding another medication (ACEl, ARS, CCB, Thiazide) ¥ Moderate alcohol consumption
¥ Reduce sodium intake to no

At blood pressure goal? L

L No
Reinforce lifestyle and adherence

Add a medication class not already selected (i.e. beta blocker, aldosterone antagonist, others) and titrate
above medications to max (see back of card)

At blood pressure goal? Continue tx and monitoring
v No
Reint: if " “ n Reference James PA, Ortiz €, et 3l 2014 evidence based gudeline for the management

of we in UNCE). JAMA_ 2014Feb S 311050507 20
Titrate meds to maximum doses, add another med and/or refer to hypertension specialist ey e ' 3 s

Card developed by Cole Glean, Pharm D & James L Taylor, Pharm D

Evidence based recommendations for management of high blood pressure in adults




JNC-8 controversies

* Panel members withdrew

* Not accepted by ACC/AHA,
NHLBI, ASH

Adult aged 2 18 years with HTN
Implement lifestyle modifications

Set BP goal, initiate BP-lowering medication based on algorithm

Grade A

Nonblack

Diabetes present

CKD present with or

No CKD without diabetes
BP Goal BP Goal
< 150/90 < 140/90
SBP: Grade E

18-29 y: Grade E
30-59 y: Grade A

BP Goal
SRLENEN Grade E
Grade E

I X Initiate ACEl or ARB

alone or combo

Initiate thiazide, ACEIl, ARB,
or CCB, alone or in combo

w/another class

Grade B

Grade B
Black pt + DM: Grade C

James, PA et al, JAMA, 2014



SPRINT —_
2015 HTN management

trials/guidelines

2021

KDIGO
BP < 120/80

2014
JNC-8
BP < 140/90

2017

ACC/AHA
BP < 130/80

Herbert & Ibrahim, Methodist DeBakey Cardiovasc J, 2022



2017 ACC/AHA: <130/80

* SHEP: Systolic hypertension in the elderly program
* HYVET: Hypertension in the very elderly trial
* FEVER: Felodipine event reduction study

e JATOSH: Japanese trial to assess optimum systolic blood pressure in
the elderly hypertensive patients

* VALISH: Valsartan in elderly isolated systolic hypertension study
 ACCORD: Action to control cardiovascular risk in diabetes

e SPS-3: Secondary prevention of subcortical strokes study

* SPRINT: Systolic blood pressure intervention trial



HTN management
trials/guidelines

2021

KDIGO
BP < 120/80

2014
JNC-8
BP < 140/90

2017

ACC/AHA

BP < 130/80
Herbert & Ibrahim, Methodist DeBakey Cardiovasc J, 2022



Systolic Blood Pressure Intervention Trial (SPRINT) - Randomized, open-label, multi-center trial

Age > 50 yr, SBP 2130mm Hg + one risk factor of heart disease
(CV dz, CKD, 10-yr Framingham CVD risk score >15% or age =75 years)
Notable exclusions: eGFR <20 mL/min/1.72m?2, h/o stroke, DM, LVEF <35%,

N = 4683
Standard treatment SBP <140 mmHg

=
(@ )
Median follow-
1.65% per yr S, CVA, HF or death from CV cause
HR =0.75, 95% CI [O.

HR =0.73, 95% ClI [C

0.25% per yr
HR =0.57,95% CI [0.38-

38.3% of patients
HR =1.04, p=0.2

SPRINT Research Group, NEJM, 2015



SPRINT - Conclusion

In high-risk, non-diabetic
individuals with HTN, including

elderly, intensive BP control of
SBP <120 vs. <140, reduced CV

and all-cause mortality




2017 ACC/AHA guidelines

Office BP vs. out-of-
office BP

Optimal target BP

Choice of initial
medication

Monotherapy vs.
combination therapy




2017 ACC/AHA guidelines

Office BP vs. out-of- e Out-of-office BP measurements for diagnosis and titration of medications
office BP (COR/LOE:1/A)

Optimal target BP

Choice of initial
medication

Monotherapy vs.

combination therapy




2017 ACC/AHA guidelines

Office BP vs. out-of- e Out-of-office BP measurements for diagnosis and titration of medications

e HTN + known CVD or 10-yr ASCVD risk 210% : SBP <130 (COR/LOE: 1/B-R),
DBP <80 (COR/LOE:1/C-EO)

e HTN & no additional risk factors: SBP <130 (COR/LOE: 2b/B-NR), DBP <80
(COR/LOE: 2b/C-EO)

Optimal target BP

Choice of initial
medication

Monotherapy vs.

combination therapy




Standardized
office BP — how

feasible is it?

BP used as
performance standard
and quality measure?




2017 ACC/AHA guidelines

Office BP vs. out-of- e Out-of-office BP measurements for diagnosis and titration of medications
office BP (COR/LOE:1/A)

e HTN + known CVD or 10-yr ASCVD risk 210% : SBP <130 (COR/LOE: 1/B-R),
DBP <80 (COR/LOE: 1/C-EO)

e HTN & no additional risk factors: SBP <130 (COR/LOE: 2b/B-NR), DBP <80
(COR/LOE: 2b/C-EO)

Optimal target BP

Choice of initial e |nitiation first line agents: Thiazide diuretics, ACEi/ARB, CCB (COR/LOE:
medication 1/A)

Monotherapy vs.

combination therapy




2017 ACC/AHA guidelines

Office BP vs. out-of- e Out-of-office BP measurements for diagnosis and titration of medications

e HTN + known CVD or 10-yr ASCVD risk 210% : SBP <130 (COR/LOE: 1/B-R),
DBP <80 (COR/LOE: 1/C-EO)

e HTN & no additional risk factors: SBP <130 (COR/LOE: 2b/B-NR), DBP <80
(COR/LOE: 2b/C-EQ)

Optimal target BP

Choice of initial e Initiation first line agents: Thiazide diuretics, ACEi/ARB, CCB (COR/LOE:
medication 1/A)

e Co-morbid conditions

Monothera VS. e 2 drugs separate or combination for stage 2 HTN & avg BP >20/10mmHg
PY above target (COR/LOE: 1/C-EQ)

e Stage | HTN, monotherapy acceptable to keep <130/80(COR/LOE:2a/C-
EO)

combination therapy




( BP thresholds and recommendations for treatment and follow-up )

2017 ACC/AHA

Normal BP Elevated BP

guidelines

Promote optimal
lifestyle habits

Reassess in
ly
(Class ll1a)

”

Blood Pressure Categories == =

BLOOD PRESSURE CATEGORY SYSTOLIC mm Hg DIASTOLIC mm Hg
(upper number) (lower number)

LESS THAN 120
ELEVATED 120 - 129 and LESS THAN 80
HIGH BLOOD PRESSURE 130 - 139

(HYPERTENSION) STAGE 1

HYPERTENSIVE.CRISIS. HIGHER THAN 180 and/or HIGHER THAN 120
(consult your doctor immediately)

| |

Stage 1 hypertension
(BP 130-139/80-89
mm Hg)

Stage 2 hypertension
(BP 2140/90 mm Hg)

I

Clinical ASCVD
or estimated 10-y CVD risk
210%*

No Yes y

BP goal met

Yes—

O ‘*'NO
4 )
Assess and
optimize
adherence to
therapy

Consider
intensification of

therapy Whelton, PK et al, JACC, 2017




2017 ACP/AAFP

Concern for:

e Conflicts of interest

e Deviation from IOM
recommended practices for
developing trustworthy AT
guidelines (2017)

ACP/AAFP

 Primary care groups declined to
participate in ACC/AHA guideline panel

 Did not endorse 2017 ACC/AHA HTN
guidelines

e 2017 ACP/AAFP HTN guidelines for
older adults with hypertension




2017 ACC/ACP older adults (= 60 yrs)

Systematic review of RCT for primary
outcome: all-cause mortality,
morbidity and mortality related to Observational data for harms
stroke, major cardiac events (fatal &
non-fatal Ml, SCD)

Treatment of higher (<150 mmHg) vs.
lower (< 140 mmHg) SBP targets for
adults aged = 60 yrs with HTN

Qaseem, A et al, Annals Int Med, 2017



2017 ACC/ACP older adults (= 60 yrs)

Initiate treatment to target SBP <150, Initiate or intensify treatment to target
to reduce risk of stroke, cardiac events SBP <140 in those with h/o stroke or
and possibly death (strong TIA to reduce recurrence risk (weak
recommendation) | recommendation)

|

Initiate or intensify treatment to target

SBP <140 those with high
cardiovascular risk based on individual
assessment (weak recommendation)

Qaseem, A et al, Annals Int Med, 2017



SPRINT
2015

' 2021

KDIGO
3P < 120/80

2010

2014
JNC-8
BP < 140/90

2017

ACC/AHA
BP < 130/80

HTN management

rials/guidelines

Herbert & Ibrahim, Methodist DeBakey Cardiovasc J, 2022



2021 KDIGO

Standardized office BP

Non-dialysis CKD: SBP <120
for CVD and all-cause
mortality reduction

RASi for CKD + albuminuria
with or without diabetes

Transplant:
<130/<80 “reasonable goal”
CCB or ARB

Targets

Preferred
drugs

Central lllustration for KDIGO 2021 Guideline for the Management
of Blood Pressure in Patients with CKD, not receiving dialysis

Pediatric patients

24 h MAP by ABPM
<50th percentile for
age, sex, and height

ACEi
or ARB

No talking during rest period
o——— and between measurements

Cuff to fit arm size (small, usual, large)

Arm bare and resting.

. L + Quiet room (no talking by patient
Mid-arm at midpoint of the sternum

or observer)
- No smoking, caffeine, or exercise
/ for 230 min before measurement

Back supported « Empty bladder'
- Relax for >5 min

Validated oscillometric
. or manual auscultatory

device, calibrated

periodically

Feet flat on floor

r Y%

Lifestyle
- Salt intake <2 g/d (<90 mmol/d)
« Physical activity: 150 min/week moderate-intensity

Adults with CKD with and without diabetes = Adult kidney transplant recipient

SBP <120 mm Hg <130/<80 mm Hg
ACEi or ARB
+ G1-G4, A3 without diabetes (1B) Dihydropyridine
- G1-G4, A2 without diabetes (2C) CCB or ARB

« G1-G4, A2 or A3 with diabetes (1B)

KDIGO Blood Pressure Workgroup, Kidney Int, 2021



2021 KDIGO — rationale for SBP <120mmHg

N\

CVD leading cause of death in CKD, not ESKD

SPRINT- CV & mortality benefits in non-diabetic CKD

ACCORD - reduction in stroke in diabetes, albeit few patients with eGFR
<60mL/min/m?

Meta-analysis — reduction in CV risk proportional to BP lowering

KDIGO Blood Pressure Workgroup, Kidney Int, 2021



SmN'I' Intensive BP Lowering Reduces GFR
But Does Not Increase Injury Biomarkers

INTERVENTION 1-YEAR OUTCOMES
Ratio of
Marker Intensive to Standard P
978 of 2,646 BP Arm
Participants = ‘\(. eGFR ¥ 7% <0.001
With CKD : :
Intensive BP Lowering
bl (SBP < 120 mm Hg) ﬁﬁ ACR ¥32% < 0.001
I Baseli GFR 44.8
"':90‘?“ e N ste ﬁ B2M 129% 0.005
A1M % j
- Standard BP Lowering s LRt
Mean age (SBP <140 mm Hg) YKL-40, IL-18,
72 years Baseline mean eGFR 45.2 w UMOD, MCP-1, No Difference Between Groups
252 KIM-1, NGAL

ARTICLE: Effects of Intensive BP Lowering on Kidney Tubule Injury in CKD: A Longitudinal Subgroup Analysis in SPRINT

Rakesh Malhotra, Timothy Craven, Walter T. Ambrosius, et al A] KD

Am J Kidney Dis (ePub Oct 2, 2018) | DOI: 10.1053/j.ajkd.2018.07.015 | © National Kidney Foundation



But Does Not Increase Injury Biomarkers

ACCSZRD Intensive BP Lowering Reduces GFR

INTERVENTION 2-YEAR OUTCOMES
Ratio of
Mark Int ive to Standard P
529 Of 4,733 arker n ensng; Zrman ar
Participants ~
€D GFr $11% < 0.001
Intensive BP Lowering ACR o
Q'Q’Q’. (SBP < 120 mm Hg) ﬁi v 30% Q002
' O=0 ‘ Baseline mean eGFR 85.9 & IL-18 ¥ 14% 0.04
"“‘ N = 260
2 = KIM-1 $12% NS
e e Standard BP Lowering
* Age 62 x 6.5 years (SBP < 140 mm Hg) MCP-1 7%
* Type 2 Diabetes Baseline mean eGFR 85.4 w * ° b
N =269 w YKL-40 ‘ 15% NS

Girish N. Nadkarni, Kinsuk Chauhan, Veena Rao, et al

Effect of Intensive Blood Pressure Lowering on Kidney Tubule Injury: Findings From the ACCORD Trial Study Participants ' J KD

Am J Kidney Dis (ePub Oct 2, 2018) | DOI: 10.1053/j.ajkd.2018.07.016 | © National Kidney Foundation



2022 AAFP

All adults, BP target <140/90mmHg

: Consider a BP target <135/85 mmH
to reduce the risks of all-cause and are / : &
: . to reduce the risk of myocardial
cardiovascular mortality (strong ) : :
. infarction (weak recommendation)
recommendation) |

Potential harms: cost of medications,
drug-drug interactions, adverse
events (falls, syncope, “AKI”)

Coles, S et al, Ann Fam Med, 2023



m

2014 JNC-8 <150/90, <140/90

2017 ACC/AHA <130/80
2017 ACP/AAFP (= 60 years) <150, <140
2021 KDIGO for CKD <120/80, <130/80 (transplant)

2022 AAFP (all adults) <140/90, <135/85



Study objectives

The STEP study was conducted to provide new evidence on the benefits of BP lowering in older patients
with hypertension. Specifically, it examined whether intensive treatment targeting a SBP below 130 mmHg
could reduce the risk of cardiovascular disease compared with a SBP target below 150 mmHg.

Who and what?
Patients (60-80 years old)

Where?

SBP 140-190 mmHg during 3 screening
visits or taking antihypertensive

42clinical sites medication. No prior stroke

Intensi
8§11 ® ireatment

randomised 1:1 730.

& Standard e ~
treatment ~—/

3.34 years

Follow-up

BP measuring (months)
Hospital BP

Median follow-up
123 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48%
ny Results

e @
Average decrease in SBP 194 101

Home BP Data centre

Monthly report .
from baseline (mmHq)

Average SBP reached (mmHg)

Secondary endpoints
J—>33% v relative risk of stroke

95% CI: 0.47-0.97

1'33% v relative risk of acute coronary

SUEIYUEN 950, C|: 0.47-0.94

Safety outcomes and renal outcomes

ﬂ Data upload

Primary endpoint

Composite of stroke, acute coronary
syndrome, acute decompensated heart
failure, coronary revascularisation, atrial
fibrillation, or death from CV causes

S——=e 35

No difference between ¢ @
Except hypotension Rate (%)

Rate (%)

Relative risk reduction: 26%
HR: 0.74 (95% ClI: 0.60-0.92)

»e—_—w
Q—o 26

STEP Study - 2021

126.7 135.9

@ESC—

STEP StUdy RESCCongress

Intensive vs, standard blood pressure control among older hypertensive patients

Conclusion

Active control of systolic blood pressure (SBP) to below 130 mmHg in older hypertensive patients, as
compared with below 150 mma, resulted in a lower incidence of major CV events, with no increase in
renal injuries,

The STEP Study Group, NEJM, 2021



Young adults

* Hypertension without elevated 10- yr ASCVD risk

* Understudied, lower-risk group will require very long follow-up to see
clinically significant results

* No trial evidence supporting decrease in CVD morbidity & mortality

e Observational data: high life-time risk, benefit of BP control early in
life
* In the absence of clear guidelines for younger patients with low 10-yr
risk
* Focus on life-time risk
* Prevention of progression of HTN

Allen NB, et al, JAMA, 2014
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Cumulative Incidence of CVD Events, %

No. at risk

Blood pressure
Normal 2574

Elevated 445
Hypertension

Stage 1 1194

Stage 2 638

Log-rank test P <.001

Stage 2 hypertension

Stage 1 hypertension

Elevated blood pressure

2522
437

1158
603

10
Follow-up, y

2351
409

1078
519

15

1824
286

132
314

20

813
99

284
105

~ Normal blood pressure

Yano, Y et al, JAMA, 2018



Stage 1 hypertension
(BP 130-139/80-89

mm Hg)

Young adults

Jones DW, et al, Hypertension, 2021



5 years post-SPRINT

150
Trial phase Trial and Observational phase

145 - observational
— phase
= 140
- ]
= — /‘/
£ 135 vy T e — —
z it
a 130+
. =~ : | = ==
S \ Treatment
= 1254 Standard
% . Intensive
< 1201 == e
= Data source

115 EHR

------ Trial
110 T ] 1 1 I T 1 1 T 1
0 1 2 3 4 5 6 7 8 9 10

Time since randomization, y
Jaeger BC, et al, JAMA Cardiol, 2022



Bottom-line

Most adults <130/80
CKD <120/80

Elevated BP or stage I: Stage 2 and/or

Hizsigile meshiseibens Single agent (ARB, CCB, escalation: Combination

+/- pharmacological
(standardized office BP, therapy

out-of-office BP)

thiazide) (ARB/CCB, CCB/thiazide,
Low dose combination ARB/thiazide)

*co-morbid conditions, drug allergies, resistant hypertension, individualized risk vs. benefit if AE, race — social construct
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ake home points

Effective guidelines are followed by patients and

Shared decision making oractitioners

Guidelines should not replace clinical judgement

Standardized office blood pressure > routine office blood pressure
Combination therapy of anti-HTN to achieve target BP in an individual patient
Lifestyle modifications

Overcoming clinical inertia for improved patient outcomes
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@JAMANetwork" SPR'NT I\/”ND

QUESTION Does intensive blood pressure control compared with standard control reduce the occurrence of dementia?

CONCLUSION This randomized clinical trial of adults with hypertension found that intensive systolic blood pressure (SBP) control
(target <120 mm Hg) did not significantly reduce the risk of probable dementia.

POPULATION INTERVENTIONS FINDINGS
. 9361 Patients randomized rRtIMA_RY OUTtCOI:IIE: Adjudicat:ctl pr:;ba:le detmelntia
N4 8563 Patients analyzed ntensive contro andara contro
6029 Men (21 cognitive assessment) @ 149 patients 176 patients
3332 Women @ (7.2 cases/1000 person-years) (8.6 cases/1000 person-years)
4278 4285 O d Hazard ratio: 0.83 (95% Cl, 0.67-1.04)
A(.juus aged 25.0 yils Intensive control Standard control SECONDARY OUTCOME: Adjudicated MCI
i pelensonahe (Target SBP <120 mm Hg)  (Target SBP <140 mm Hg) -
without diaBetes or stroke g g g g Intensive control Standard control
Median treatment period, 3.3 years 287 patients 353 patients
Mean age: 68 years (14.6 cases/1000 person-years) (18.3 cases/1000 person-years)
PRIMARY OUTCOME Hazard ratio: 0.81 (95% Cl, 0.69-0.95)
LOCATIONS Occurrence of adjudicated probable dementia SECONDARY OUTCOME: Composite outcome
Intensive control Standard control
102 SECONDARY OUTCOMES . )
. . L 402 patients 469 patients
US sites AdJUd'cated mild c°gn|tlve 'mpa'rment (MCI) (20.2 cases/1000 person-years) (24.1 cases/1000 person-years)
(including Puerto Rico) Composite outcome of MCI or probable dementia Hazard ratio: 0.85 (95% Cl, 0.74-0.97)

© AMA

The SPRINT MIND Investigators for the SPRINT Research Group. Effect of intensive vs standard blood pressure control on probable dementia: a randomized clinical trial
[published January 28, 2019]. JAMA. doi:10.1001/jama.2018.21442




Heart failure events in a clinical trial on arterial hypertension:
new insights into the SPRINT trial

SPRINT trial population Intervention Outcome
intensive 1) composite clinical endpoint: myocardial
s o 8 systol.ic blood pressure infarction, st_roke, acute coronary
lowering < 120 mmHg  syndrome, cardiovascular death = primary
(== SPRINT outcome excluding heart failure
Lo Lo Lo LJ L2 events
® ®© ®© ® ® 0O izati : . .
fandomizakion ;1 2) cardiovascular deaths (excluding heart
failure)
post-hoc analysis standard
L. B systolic blood pressure 3) all-cause deaths (excluding heart failure)
0361 participants e OWering < 140 mmHg

Results 4.4% Hazard ratio:
Composite clinical o 0.79, 95% CI 0.66—0.95
endpoint 55 %

O,
et 2 0.52, 95% CI 0.33—0.81

Cardiovascular death

(excluding heart failure) 1.29%

Al caviselasa 3-1% 0.73, 95% CI 0.59—0.90
(excluding heart failure) 4.3 %

m intensive SBP lowering <120 mm Hg mstandard SBP lowering <140 mm Hg

Conclusions
Intensive lowering of systolic blood pressure (to <120 mm Hg) using the SPRINT methodology is

associated with a 21% reduced risk (p = 0.012) of a composite endpoint (inmyocardial infarction,

acute coronary syndrome other than myocardial infarction, stroke, and cardiovascular death)




ACCORDBP TRIAL [7 ~  ‘owwroucows

Nonfatal M1, nonfatal
stroke, or CV mortality %/yr
HR 0.88; 95% CI1 0.73-1.06; P=0.20

Effects of intensive blood-pressure
control in type 2 diabetes mellitus

Multicenter, randomized, controlled, open-label trial

SECONDARY OUTCOME

Nonfatal Ml %/yr

of nonfatal MI, nonfatal stroke, or CV mortality when HR 0.87; 95% CI 0.68-1.10; P=0.25

r:, Objective: In patients with T2DM at high risk for CV events,
é@b does intensive BP control (SBP <120 mmHg) reduce rates
compared to standard BP control (SBP <140 mmHg)?

Any stroke %/yr

4,733 Inclusion criteria: Patients with type 2 diabetes HR 0.59: 95% Cl 0.39-0.89:

mellitus, hemoglobin A1C >7.5% and either active

patients CVD or at risk for CVD. P=0.01; NNT 476/yr
i ; m Conclusion: In patients with type 2 diabetes at high risk for CV events,
Intensive BP : Conventional targeting a systolic blood pressure of less than 120 mm Hg, as compared
control BP_"2°;‘;';°' v with less than 140 mm Hg, did not reduce the rate of a composite
a (n=2,362) ' =z, 371 outcome of fatal and nonfatal major cardiovascular events.

ACCORD Study Group.. NEJM, 2010. 362(17):1575-158S. [l visualmed
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STOP-ACEI

Does the discontinuation of RAS inhibitors improve

eGFR in patients with advanced CKD?

Open-Label 1° Outcome  2° Outcome MACE
@ Randomized Control Trial eGFR (by MDRD") (ESKD or RRT)

S JP=Z 39 Centers _ Y kﬁ
Al United Kingdom Continve 133406  56% 43%

RAS inhibitor 1\ /min/1.73m? (115/205) (88/205)

411 Adults n=205
€1'9) stage 4 or 5 CKD
(€GFR < 30 mUmin1.73m2) - - _
! Ayears P=0.42 HR =1.28

(-2.51t0 1.0) (0.99 to 1.65)
> 2 mUmin1.73m2 Per year
o eGFR decline over 2 year

Similar

<\ RAS inhibitor > months  §¢ D'scontinue 42 540 7 62% 52%
N (ACEi or ARB) Réose inhibitor 1\ /min/1 73m?2 (128/208) (108/208)
n=

*Modification of Diet in Renal Disease

Reference: STOP ACEi trial investigators, Renin-Angiotensin
System Inhibition in Advanced Chronic Kidney Disease.

Visual Abstractby: Dana Larsen, MD @dana_m_larsen

COHC|USi0nIAmong patients with advanced and progressive chronic kidney

disease, the discontinuation of RAS inhibitors was not associated with a
significant between-group difference in the long-term rate of eGFR decline.

The STOP-ACEi investigators, NEJM, 2022



CBF mi/100mg/min

Normotensive
= = =Hypertensive

S & & & & 8
MAP mm Hg

CBF=cerebral blood flow; MAP=mean arterial pressure
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