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Present the current epidemiology of

hypertension
Review the core elements of hypertension

diagnosis and classification which are
essential to all of the guidelines.

The SPRINT Trial Results and implications for
treatment goals







Nearly One in Three US adults has Hypertension:
Prevalence of 33.5%

Awareness

Treatment

Control (treated)*

Control (treated hypertensive diabetics)t
% Control (all with hypertension)*
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*Blood pressure (BP) <140/90 mm Hg in non-diabetic patients or BP <130/80 in diabetic patients.
" BP <130/80 mm Hg.

Ong KL et al. Hypertension. 2007;49:69-75. Egan BM JAMA 2010;303:2043

AHA Statistics 2011 Circ 2011;123:e€18




Hypertension
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What Is Hypertension?:
Classification of Hypertension
JNC 7 Definitions

Blood Pressure (mm Hg) Category

Systolic Diastolic
<120 and <80 [Normal

120-139 or 80-89 Prehypertension

140-159 or 90-99 |Stage 1
hypertension

=160 or 2100 |Stage 2
hypertension

Chobanian AV, et al. Hypertension 2003;42:1206-52




Hypertension Writing Group: Proposed
New Definition of Hypertension

* Hypertension is a progressive cardiovascular
syndrome arising from complex and interrelated
etiologies. Early markers of the syndrome are often
present before blood pressure elevation is
sustained; therefore, hypertension cannot be
classified solely by discrete blood pressure
thresholds. Progression is strongly associated with
functional and structural cardiac and vascular
abnormalities that damage the heart, kidneys, brain,
vasculature and other organs and lead to premature
morbidity and death.
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Giles TD et al. J Clin Hyperfens. 2005;7:505-512.




Blood Pressure Regulatory Systems

* |nteractive regulatory systems integrate short-term and
long-term cardiovascular and metabolic responses

Response Time
SNS Seconds to minutes
RAAS Minutes to hours

Kidney (salt and

water balance) FIOUS10:aays

* These regulatory systems remain the major target of
antihypertensive drugs
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lzzo JL, Sica DA, Black HR, eds, and the Council for High Blood Pressure Research (American Heart Association). Hyperiension Primer: 3 @J 4
The Ezsentials of High Biood Fressure_ 4th ed. Philadelphia: Lippincott Wilkams & Wilkins; 2008:-118-118, 128-132. e




The Mosaic Theory of Hypertension

Chemical

Elasticity Reactivity

| Tissue

Cardiac Perfusion Vascular

output (Pressure Caliber
I Resistance)

Neural Volume

Viscosity




Pathophysiology of
Chronic Hypertension

Faaen Inappropriately high
== sympathetic outflow

Increased large
arterial stiffness

Abnormal venoconstriction

and high venous return Inappropriately high
cardiac output

Increased
systemic
resistance
Inappropriately high
renin release Abnormal renal
salt/water handling




Resistant Hypertension

* Blood pressure that remains uncontrolled with use of
3 antihypertensive agents. Ideally one of the agents
should be a diuretic and all agents should be
prescribed at doses to provide optimal benefit.

» Estimated prevalence 10%—-15% of hypertensive
population or 7—10 million Americans




How did they get there?
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@ e JAMA Network
—

From: 2014 Evidence-Based Guideline for the Management of High Blood Pressure in Adults: Report From the

Panel Members Appointed to the Eighth Joint National Committee (JNC 8)
JAMA. 2013;():. doi:10.1001/jama.2013.284427

Adult aged =18 years with hypertension

-

Implement lifestyle interventions
(continue throughout Mmanagement).

Set blood pressure goal and initiate blood pressure lowering-medication
based on age, diabetes, and chronic kidney disease (CKD).

General population
(no diabetes or CKD) Diabetes or CKD present

- ¥ - -

Age =60 vears Age =60 years All ages All ages
Diabetes present CKD present with

No CKD or without diabetes

- - - .
Blood pressure goal Blood pressure goal Blood pressure goal Blood pressure goal |
SBP =150 mm Hg SBP =140 mm Hg SBP =140 mm Hg SBFP <140 mm Hg

DBP =90 mm Hg DBP =90 mm Hg DBP =90 mm Hg DBP =90 mm Hg

Nonblack Black All races
- - -
Initiate thiazide-type diuretic Initiate thiazide-type diuretic Initiate ACEl or ARB, alone

or ACEl or ARB or CCB, alone or CCB, alone or in combination with other
or in combination.® or in combination. drug class.®

v ¥
Select a drug treatment titration strateqgy
A. Maximize first medication before adding second or
B. Add second medication before reaching maximum dose of first medication or
C. Start with 2 medication classes separately or as fixed-dose combination.

v
At goal blood pressure?
No

Yes

Reinforce medication and lifestyle adherence.
For strategies A and B, add and titrate thiazide-type diuretic or ACEl or ARB or CCB (use
medication class not previously selected and avoid combined use of ACEl and ARB).

For strategy C, titrate doses of initial medications to maximurm.

At goal blood pressure?

No
-

Reinforce medication and lifestyle adherence.
Add and titrate thiazide-type diuretic or ACEl or ARB or CCB (use medication class
not previously selected and avoid combined use of ACEI and ARB).

Yes

% Yes
At goal blood pressure?

No
-

Reinforce medication and lifestyle adherence.

Add additional medication class (eg, B-blocker, aldosterone antagonist, or others)
and/or refer to physician with expertise in hypertension management.

¥ Continue current

No Yes
At goal blood pressure? - treatment and
monitoring.®

2014 Hypertension Guideline Management Algorithm. SBP indicates systolic blood pressure; DBP, diastolic blood pressure; ACEI,
angiotensin-converting enzyme; ARB, angiotensin receptor blocker; and CCB, calcium channel blocker.2 ACEls and ARBs should
not be used in combination.® If blood pressure fails to be maintained at goal, reenter the algorithm where appropriate based on the

current individual therapeutic plan.




Aged under
o5 years

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

age
\_

¥
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Qg’ B H S National Institute for

British Hypertension Society Health and Clinical Excellence

«< a

A: ACEI or low-cost ARB!?
C: CCB
D: Thiazide-like diuretic

\ Z

NICE Guidelines 2012




Risk Category Recommendation Goal BP

Primary Prevention _ -
BP 213%//85 mmHg without Lifestyle Modification*

target-organ damage,t (up to 3 months without

<135/85 mmHg

Secondary Prevention/
Target-Organ Damage

BP >130/80 mmHg with
target—or/gan damagge,T Lifestyle Modification <130/80 mmHg

preclinical CVD, ¥ and/or the + Drug Therapy
presence of CVD8

*Up to 3 months of comprehensive lifestyle modification without drugs if BP <145/90 mmHg without target-organ
damage or other risk-enhancing comorbidities.
TTarget-organ damage is defined as albumin:creatinine ratio >200 mg/g, estimated glomerular filtration rate (eGFR)
<60 mL/min/1.73 m?, or electro- or echocardiographic evidence of left ventricular hypertrophy (LVH).
*Indicators of preclinical CVD: metabolic syndrome, Framingham risk score >20%, prediabetes (impaired fasting
glucose [100-125 mg/dL] and/or impaired glucose tolerance [2-hr postload glucose of 140-199 mg/dL]), diabetes
mellitus.
§CVD includes heart failure (systolic or diastolic), CHD/post-myocardial infarction, peripheral arterial disease,
stroke, transient ischemic attack, and/or abdominal aortic aneurysm.

Hypertension 2010;56:780




How did they come to these
recommendations?




Key Clinical Trials in Hypertension

What is the
goal of
HBP? treatment?  older persons?

Should we treat

Should we
treat DBP in

What is the
best drug for Should we What are the best

HBP? treat ISH?
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Questions Addressed by Landmark
Clinical Tnals

» Does the treatment of hypertension reduce the
risk of morbid events?

+ At what BP level is treatment beneficial?

* To what level should BP be reduced?

» Which drugs are most effective?




BP Targets and Achieved BP in HTN
Intervention Studies Iin Elderly

—m—

Subjects (n) 4736 4695

Inclusion BP

Criteria (mm Hg) 160-219/7 <80 160-219/<95  160-190 /<110

<160 or =20 <150 0rz= 20
Goal SBP (mm Hg) reduction reduction <150

Mean Achieved BEP
(mm Hg)

Follow-up (y) 45(mean) 20 (median) 1.8 (mean)

143/68 121/79 144/78

1. EHEF Coopemibve Research Group. DA, e 3SR TS0,
Z Tinessen A4S, otal Laoost 15003000 S0ET) TS -TH.
3. Beckel NS, =tall for HYVET Shady Geoup. & Bngl.f Rt NEER] 18] S8T-1858.




Questions Addressed by Landmark
Clinical Trials

* Does the treatment of hypertension reduce the risk
of morbid events?

« At what BP level is treatment beneficial?

« To what level should BP be reduced?

» Which drugs are most effective?




ACCORD Blood Pressure Trial

Study Population
= 4 733 patients with type 2 diabetes (mean age 62.2 years)

— Age 40+ with cardiovascular disease, or

— Age 25+ with significant atherosclerosis, albuminuna,
LVH, or at least 2 cardiovascular nsk factors

Treatment Groups

* Intensive therapy: Using treatments that targeted
SBP <120 mm Hg

« Standard therapy: Using treatments that targeted
SBP <140 mm Hg

The ASCURT Shady Group. Sew Engl.f lied. 2006215751585,




ACCORD: Systolic Blood Pressure
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ACCORD: Primary and Secondary
Outcomes

Intensive Standard
Events (%/yr) | Events (%/yr) HR (95% CI)

Primary 208 (1.57) 237 (2.09) 0.88 (0.73-1.06)
Total Mortality 150 (1.28) 144 (1.19) 1.07 (0.85-1.35)

Cardiovascular
Deaths

Nonfatal MI 126 (1.13) 146 (1.28) 087 (0.63-1.10)

&0 (0.52) 58 (0.49) 1.06 {D.74-1.52)

Monfatal Stroke 34 (0.30) 55 (0.47) 0.63 (0.41-0.96)

Total Stroke 36 (0.32) 62 (0.53) 0.59 (0.39-0.89)

Alzo examined:

* Fatal/Nonfatal HF (HR=0.94, P=167)

* Composite of fatal coronary events, nonfatal Ml and unstable angina (HR=0.94, P=0.50)

* Composite of the pnmary outcome, revasculanzation and unstable angina (HR=0.95, P=0.40)
El

The AGRCTRD Shudy Goup. MNew Sngl.J Led. AR362- 1571585,




SPRINT TRIAL: Systolic Blood Pressure

Intervention Trial
A Randomized Trial of Intensive versus Standard Blood-Pressure Control

- Patients at increased cardiovascular risk
but without diabetes were assigned to
intensive treatment of systolic BP (target,
<120 mm Hg) or standard treatment

(target, <140 mm Hgq).

+ After a median of 3.26 years, the rate of
cardiovascular events was significantly
lower with intensive treatment.

N Engl J Med 373(22):2103-2116 November 26, 2015




14,692 Patients were assessed
for eligibility

\

/

5331 Were ineligible or declined
to participate
34 Were <50 yr of age
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
718 Were not at increased
cardiovascular risk
703 Had miscellaneous reasons
587 Did not give consent
653 Did not complete screening

9361 Underwent randomization

|

|

4678 Were assigned to intensive
treatment

4683 Were assigned to standard
treatment

l

l

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

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

\i

Y

4678 Were included in the analysis

4683 Were included in the analysis

The SPRINT Research Group. N Engl J Med 2015;373:2103-2116




SPRINT TRIAL: Systolic Blood Pressure Trend

Standard treatment
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Intensive treatment
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No. with Data
Standard treatment 4683 4345 4222
Intensive treatment 4678 4375 4231

Mean No. of Medications
Standard treatment 1.9 1.8 1.8
Intensive treatment 23 2.7 2.8

The SPRINT Research Group. N Engl J Med 2015;373:2103-2116




A Primary Outcome

1.0+ Hazard ratio with intensive treatment,
0.75 (95% Cl, 0.64-0.89)

0.5 Standard treatment

0.64 ;
Intensive treatment

0.4

Cumulative Hazard

0.24

0.0
0

No. at Risk
Standard treatment 4683 4437 4228 2829
Intensive treatment 4678 4436 4256 2900

B Death from Any Cause

1.0 Hazard ratio with intensive treatment,
0.73 (95% Cl, 0.60—0.90)

0.8+

0.64 Standard treatment

Intensive treatment

Cumulative Hazard

Years

No. at Risk
Standard treatment 4683 4528 4383 2998
Intensive treatment 4678 4516 4390 3016

The SPRINT Research Group. N Engl J Med 2015;373:2103-2116




SPRINT Study Primary Outcome According to Subgroups

Subgroup

QOverall
Previous CKD
No
Yes
Age
<75 yr
=75yr
Sex
Female
Male
Race
Black
Nonblack
Previous cardiovascular disease
No

Systolic blood pressure
=132 mm Hg
>132 to <145 mm Hg
=145 mm Hg

Intensive Treatment

243/4678 (5.2)

135/3348 (4.0)
108/1330 (8.1)

142/3361 (4.2)
101/1317 (7.7)

77/1684 (4.6)
166/2994 (5.5)

62/1454 (4.3)
181/3224 (5.6)

149/3738 (4.0)
94/940 (10.0)

71/1583 (4.5)
77/1489 (5.2)
95/1606 (5.9)

Standard Treatment
no. of patients with primary outcome/total no. (%)

319/4683 (6.8)

193/3367 (5.7)
126/1316 (9.6)

175/3364 (5.2)
144/1319 (10.9)

89/1648 (5.4)
230/3035 (7.6)

85/1493 (5.7)
2343190 (7.3)

208/3746 (5.6)
111/937 (11.8)

98/1553 (6.3)
106/1549 (6.8)
115/1581 (7.3)

Hazard Ratio (95% Cl)

0.75 (0.64—0.89)

0.70 (0.56-0.87)
0.82 (0.63-1.07)

0.80 (0.64—1.00)
0.67 (0.51-0.86)

0.84 (0.62-1.14)
0.72 (0.59-0.88)

0.77 (0.55-1.06)
0.74 (0.61-0.90)

0.71 (0.57-0.88)
0.83 (0.62-1.09)

0.70 (0.51-0.95)
0.77 (0.57-1.03)
0.83 (0.63-1.09)

1.00 1.20

P Value for
Interaction

Intensive Treatment Better Standard Treatment Better

The SPRINT Research Group. N Engl J Med 2015;373:2103-2116




SPRINT Trial:
Baseline Characteristics of the Study Participants.

Table 1. Baseline Characteristics of the Study Participants.’

Intensive Treatment  Standard Treatment
Characteristic (M= 4678} (M =4683)
Criterion forincreased cardiowascular risk — ne.
Age 275 yr 1317 (28.3) 1319 (28.2)
Chronic kidney diseasef 1330 (28.4) 1316 (28.1)
Cardiovascular disease 940 (20,1} 937 (20.0)
Clinical 779 (18.7) T3 (18.7)
Subclinical 247 (5.3) 246 (5.3)
Framingham 10-yr cardiovascular disease risk score =15% 2870 (61.4) 2867 (61.2)
Farmale sex — ne. [%) 1684 [36.0) 1648 [35.2)
Age—yr
Overall 679254 67.929.5
Amang these 275 yr of age 79.2:3.9 79.9:4.1
Race or ethnic group — no, [%)§
Mon-Hispanic black 1379 (2.5) 1423 (30.4)
Hispa 503 (10.8) 481 (10.3)
Man. Hispanic whits 2698 (57.7) 2701 (87.7)
98 [2.1) 78 (1.7)
1454 [21.1) 1453 [31.9)
Baseline blood pressure —mm Hg
Systolic 139.7215.3 139.7215.4
Diastalic 7822119 78.0:120
Distribution of systolic blood pressure — no, (%)
=132 rm Hg 1583 [33.8] 1553 [33.2)
>132 mm Hg to <145 mm Hg 1489 (31.8) 1549 (33.1)
=145 mm Hg 1605 (34.3) 1581 (33.8)
Serum ereatinine — mg/dl 1.07:034 1.082034
Estimated GFR = ml fmin/1.73 m*
Among all participants. 71.8:20.7 71.7220.5
Among these with estimated GFR 260 mljmin/1.73 m* 813155 81,1215
Amang those with estimated GFR <50 mifmin/1.73 m? 478495 47,9495
Ratio of urinary albumin (mg) to creatinine (g) 44121757 41141529
Fasting tatal cholesteral — mg/dl 190.2:41.4 190.0+40.9
Fasting HDL ehelastaral — mg/dl $28:146
Fasting otal triglycerides — mg/dl 124.8285.8 12712950
ing plasma ghucose — mg/d| 98.8:13.7 98.8213.4
Statin use — no.ftotal no. (%) 19784645 (42.6) 2076/4640 (44.7)
Aspirin use — no.ftotal no, (%) 240674661 (51.5)  2350/4666 [50.
Smoking status — na. (%)
Mever smoked 2050 {43.8) 2072 [44.2)
Former smaler 1977 (42.3) 19%6 (42 &)
Cument smok 639 (13.7) 601 (12.8)
Missing data 12 (0.3} 14 (0.3
Framingham 10-yr cardiovascular disease risk seors — % 20.1+109 20.1+10.8
Body-mass index| 29.5:58 29.825.7
Antihypertensive agents — no. [patient 1.8:10 1.2:10
Mot using antihypertensive agents — no. (96 432 (9.2) 450 (9.6)
Plus—minus values are means 50, There witre no significant differences (P<0.05) between the two groups except for
statin use (P=0.04). To convert the values for creatinine to micromoles per liter, multiply by 828.4. To convert the values
for cholestercl to millimaoles per liter, multiply by 0.02586. To convert the values for triglycerides to millimoles per liter,
multiply by 0.01129. Ta convert the values for glucose to millimoles per liter, multiply by 0.05551. GFR denotes glomer.
wlar ltration rate, and HDL high-density lipoprotein.
1 Increased cardiovascular risk was one of the inclusion criteria.
Chronic kidney disease was defined a5 an estimated glomerular filtration rate of less than 60 mi per minute per 1.73 m*
of body-surface area.
§ Race and ethnic group were self.reported.

& Black race includes Hispanic bl : a5 part of a multiracial identification.
The bady-mass index is th i kil ed by the square of the height in meters.

The SPRINT Research Group. N Engl J Med 2015;373:2103-2116




SPRINT TRIAL:
Primary and Secondary Outcomes and Renal Outcomes.

Table 2. Primary and Secondary Outcomes and Renal Outcomes.*
Hazard Ratio
Outcome Intensive Treatment Standard Treatment (95% CI) P Value
no. of patients (%) % peryear  no. of patients (%) % per year

All participants (N=4678) (N=4683)
Primary outcome 243 (5.2) 1.65 319 (6.8) 219 0.75 (0.64-0.89) <0.001
Secondary outcomes

Myocardial infarction 97 (2.1) 0.65 116 (2.5) 0.83 (0.64-1.09)

Acute coronary syndrome 40 (0.9) 0.27 40 (0.9)

Stroke 62 (1.3) 0.41 70 (1.5)

Heart failure 62 (1.3) 0.41 100 (2.1)

Death from cardiovascular causes 37 (0.8) 0.25 65 (1.4)

Death from any cause 155 (3.3) 1.03 210 (4.5)

Primary outcome or death 332 (7.1) 2.25 423 (9.0)

* Cl denotes confidence interval, and CKD chronic kidney disease.

T The primary outcome was the first occurrence of myocardial infarction, acute coronary syndrome, stroke, heart failure, or death from cardio-
vascular causes.

i The composite renal outcome for participants with CKD at baseline was the first occurrence of a reduction in the estimated GFR of 50% or
more, long-term dialysis, or kidney transplantation.

§ Reductions in the estimated GFR were confirmed by a second laboratory test at least 90 days later.

9§ Incident albuminuria was defined by a doubling of the ratio of urinary albumin (in milligrams) to creatinine (in grams) from less than 10 at
baseline to greater than 10 during follow-up. The denominators for number of patients represent those without albuminuria at baseline.

| No long-term dialysis or kidney transplantation was reported among participants without CKD at baseline.

The SPRINT Research Group. N Engl J Med 2015;373:2103-2116




SPRINT TRIAL:
Primary and Secondary Outcomes and Renal Outcomes.

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

Hazard Ratio
Outcome Intensive Treatment Standard Treatment (95% CI) P Value

no. of patients (%) % peryear  no. of patients (%) % per year

Participants with CKD at baseline (N=1330) (N=1316)

Composite renal outcomes: 14 (1.1) 15 (1.1) 0.36 0.89 (0.42-1.87)
=50% reduction in estimated GFR] 10 (0.8) 11 (0.8) 0.26 0.87 (0.36-2.07)
Long-term dialysis 6 (0.5) 10 (0.8) 0.24 0.57 (0.19-1.54)
Kidney transplantation 0 0

Incident albuminuriaq 49/526 (9.3) . 59/500 (11.8) 3.90 0.72 (0.48-1.07)
Participants without CKD at baseline| (N=3332) (N=3345)

230% reduction in estimated GFR to <60 ml/ 127 (3.8) , 37 (L.1) 035  3.49 (2.44-5.1f
min/1.73 m%{

Incident albuminuriaq] 110/1769 (6.2) ; 135/1831 (7.4) 2.41 0.81 (0.63-1.04)

* Cl denotes confidence interval, and CKD chronic kidney disease.

T The primary outcome was the first occurrence of myocardial infarction, acute coronary syndrome, stroke, heart failure, or death from cardio-
vascular causes.

I The composite renal outcome for participants with CKD at baseline was the first occurrence of a reduction in the estimated GFR of 50% or
more, long-term dialysis, or kidney transplantation.

§ Reductions in the estimated GFR were confirmed by a second laboratory test at least 90 days later.

9§ Incident albuminuria was defined by a doubling of the ratio of urinary albumin (in milligrams) to creatinine (in grams) from less than 10 at
baseline to greater than 10 during follow-up. The denominators for number of patients represent those without albuminuria at baseline.

| No long-term dialysis or kidney transplantation was reported among participants without CKD at baseline.

The SPRINT Research Group. N Engl J Med 2015;373:2103-2116




SPRINT Trial: Serious Adverse Events, Conditions of
Interest, and Monitored Clinical Events.

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
Hypotension 110 (2.4) 66 (1.4)
Syncope 107 (2.3) 80(1.7)
Bradycardia 87 (1.9) 73 (1.6)
Electrolyte abnormality 144 (3.1) 107 (2.3)
Injurious fall{ 105 (2.2) 110 (2.3)
Acute kidney injury or acute renal failuref 193 (4.1) 117 (2.5)

Emergency department visit or serious adverse
event

Hypotension 158 (3.4) 93 (2.0)
Syncope 163 (3.5) 113 (2.4)
Bradycardia 104 (2.2) 83 (1.8)
Electrolyte abnormality 177 (3.8) 129 (2.8)
Injurious fall{ 334(7.1) 332(7.1)
Acute kidney injury or acute renal failure}: 204 (4.4) 120 (2.6)
Monitored clinical events

Adverse laboratory measuref
Serum sodium <130 mmol/liter 180 (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.8) 1.50 0.006
Serum potassium >5.5 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) 0.85 035

* A serious adverse event was defined as an event that was fatal or life-threatening, that resulted in clinically significant or persistent disability,
that required or prolonged a hospitalization, or that was judged by the investigator to represent a clinically significant hazard or harm to the
participant that might require medical or surgical intervention to prevent one of the other events listed above.

1 An injurious fall was defined as a fall that resulted in evaluation in an emergency department or that resulted in hospitalization.

i Acute kidney injury or acute renal failure were coded if the diagnosis was listed in the hospital discharge summary and was believed by the
safety officer to be one of the top three reasons for admission or continued hospitalization. A few cases of acute kidney injury were noted in
an emergency department if the participant presented for one of the other conditions of interest.

§ Adverse laboratory measures were detected on routine or unscheduled tests; routine laboratory tests were performed at 1 month, then quar-
terly during the first year, then every & months.

9 Orthostatic hypertension was defined as a drop in systolic blood pressure of at least 20 mm Hg or in diastolic blood pressure of at least
10 mm Hg at 1 minute after the participant stood up, as compared with the value obtained when the participant was seated. Standing blood
pressures were measured at screening, baseline, 1 month, 6 months, 12 months, and yearly thereafter. Participants were asked if they felt
dizzy at the time the orthostatic measure was taken.

The SPRINT Research Group. N Engl J Med 2015;373:2103-2116




SPRINT TRIAL CONCLUSION




Outcomes Data from SPRINT and the ACCORD

Trial and Combined Data from Both Trials.

Outcome Event Rate per Year with Standard Treatment
percent
Nonfatal myocardial infarction
SPRINT
ACCORD trial
Combined

Stroke

SPRINT
ACCORD trial
Combined
Heart failure
SPRINT
ACCORD trial
Combined

Primary outcome as defined
in each trial

SPRINT
ACCORD trial o
Combined

Risk Ratio (95% ClI)

0.89 (0.74-1.07)

0.75 (0.58-0.97)

0.77 (0.62-0.95)

0.81 (0.72-0.92)

T T T T 1 I

0.0 0.5 1.0 1.5 2.0 2.5 0.5 .0

1

2.0

-

Coronary  Stroke Heart M Unexpected Other Intensive

event failure  or presumed Treatment
cardiovascular Better
death

PerkovicV, Rodgers A. N Engl J Med 2015;373:2175-2178.

P Value for
Heterogeneity

0.8

0.1

0.07

0.2




Multiple Medications Are Required to
Achieve BP Control in Clinical Trials

SBP achieved
Tnal (mm Hg)

ALLHAT 138
t&nﬁ Im'nn HOT 138
MDRD 132

ACCORD (infensive)* 119
ACCORD (standard)* 133
INVEST 133
IDNT 138
REMAAL 141
ABCD 132
UKPDS 144

Kidney  aask 128
disease

1

SEF-mysiniic bood pressune. "Tanpet biood pressure ooniml groups In ACOORD defined &z
<1 mrm Hg {iniemsiee] and <140 mm Hg {sSandad).

Copley JB, Ansario B O Lo, 005 51-588-594..

The ARCCRT Shudy Group. & Sogi J Lieal 200 Mar 14 [Epub afend of print)




Questions Addressed by Landmark
Clinical Tnals

* Does the treatment of hypertension reduce the risk
of morbid events?

+ At what BP level i1s treatment beneficial?

* To what level should BP be reduced?

« What are the best drugs for hypertension?




B-Blocker Meta-analysis
Stroke: Atenolol vs Other Antihypertensive Agents

Afenolol Other drug RR RR
(n/N) (NN (95% CI) (95% CI)

ASCOT-BPLA 42279618 32719639 — 129 (1.12-1.49)

ELSA 141157 =y = 158 (0.69-3.64)
INVEST 20111309 176M11267 - 1.14 (0.93-1.39)
——

LIFE 3094588 2324605 134 (1.13-1.58)
MRC Oid 26102 421081 m 122 (0.83-1.79)
UKPDS 171358 21/400 090 (0481 .69)

Total events 1019728132 810v268169 . 126 (1.15-1.38)

| I
05 07 1 15 2

Favors atenolol Favors other drug

ASDIT-HPLA, Angio-Econdinevian Candiar Culromes: Tra-Blood Pressune Lowering S G,
confidenne: imtenvel; ELEA, Europesn Lsscidipine: Shedy on Athernsrismsls; INVEST, Inierrstionsl
Vempamil-Trasdoiapd Shady, LIFE, Losarian inlerveniion For Endpoint reduction;, RS, Medcal
Fes=anch Councll; RE, reiaiive dsk; UPDS, Lislied Kngdom Prosperiive Dishedes. Shey.
Lo ILH =t ol Laooet. 200 3555 06)0 15451553,




National Institute for Health and Clinical Excellence
(NICE) Places B-Blockers as Fourth-Line Treatment
for Uncomplicated Hypertension

Beta-blockers are not a preferred initial W
therapy for hypertension 1 o

If treatment with three drugs is required, the combination of ACE inhibitor
or ARB, calcium-channel blocker and thiazide-ike diuretic should be used

Beta-blockers may be considered in younger people, particularly:
— those with an intolerance or contraindication to ACE inhibitors and
ARB’s
— women of child-bearing potential
— people with evidence of increased sympathetic drive
If therapy is initiated with a beta-blocker and a second drug is required,
add a calcium-channel blocker rather than a thiazide-like diuretic to
reduce the person’s risk of developing diabetes

H

MICE Chmical Guldeline: 127, Aaguest TH 1L




Drug Combinations in HTN:
ASH Recommendations

ACE inhibitor/diuretic*
ARB/diuretic*

ACE inhibitorfCCB*

ARBI/CCE*

B-blockerfdiuretic*

CCB (dinydropyridine)/E-blocker

CCBidiuretic

Renin inhibitor/diuretic*

Renin inhibitorfARB**

Thiazide diuretics/K+ sparnng diuretics*
ACE inhibitorfARB

ACE inhibitor/-blocker

ARB/E-blocker

CCB (nondihydropyridine ¥&-blocker
Centrally acting agent/G-blocker

"Eingie-pl oomibinations avaliahie in the Linked Steies.
iCrmieresn AH et al. J A Soc Hyperierns. 00842




Generalized Treatment
Recommendations

» Life style modifications (weight loss, exercise, low-salt/high
fiber diet)

« Standard triple regimen of ACE inhibitor or ARB, thiazide
diuretic, and long-acting calcium channel blocker

» Preferential use of chlorthalidone

» Consider use of aldosterone antagonist (spironolactone,
eplerenone, amiloride) as fourth drug

» Vasodi
* Centra

» Vasodi

ating beta-blocker as fifth drug

ly-acting agent as fifth drug (clonidine, guanfacine)

ating agents (hydralizine, minoxidil) as last resort

5
-
q o
=) =
X F-
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Guideline

Clinical Practice Guidelines for the Management of
Hypertension in the Gommunity.

A Statement by the American Society of Hypertension
and the International Society of Hypertension

Michael A. Weber?, Ernesto L. Schiffrin®, William B. White®, Samuel Mann®, Lars H. Lindholm®,
John G. Kenerson', John M. Flack?, Barry L. Carter", Barry J. Materson', C. Venkata S. Ram/,
Debbie L. Cohen*, Jean-Claude Cadet', Roger R. Jean-Charles™, Sandra Taler", David Kountz®,
Raymond TownsendP, John Chalmers®, Agustin J. Ramirez", George L. Bakris®, Jiguang Wang",
Aletta E. Schutte", John D. Bisognano", Rhian M. Touyz"™, Dominic Sica®, and Stephen B. Harrap”




Blood pressure =140/90 in adults aged >18 years
(for age =80 years, pressure =150/90 or =140/90 if high risk [diabetes, kidney disease])

Start lifestyle changes
|- (lose weight, reduce dietary salt and alcohol, stop smoking) -I

Start drug therapy
(in all patients)

Drug therapy
(consider a delay in uncomplicated stage 1 patients)*

1 | 1
Stage 1 Stage 2 Special
140-159/90-99 >160/100 cases

If needed ...

Black patients Non-black patients All patients * Ki.dney disease
« Diabetes
| . 1 | « Coronary disease
Age <60 Age =60 Start with 2 + Stroke history
years years drugs + Heart failure
¥ [see table of
CCB orthiazide ACE-ior ARB CCB orthiazide CCB or thiazide recommended drugs
1 1 L + for these conditions]
If needed, add ... If needed, add ... If needed, add ... ACE-ior ARB
L T T
ACE'(';;ARB CCBorthiazide ~ ACE-ior ARB
combine CC.B+thiazide | *In stage 1 patients
If needed ... If needed ... If needed ... without other

cardiovascular risk

|_, CCB+thiazide+ACk- (or ARB) ‘J

v
CCB+thiazide+ACE-i (or ARB)

tactors or abnormal
findings, some months
of regularly monitored

If needed, add other drugs e.g. spironolactone; centrally acting agents; B-blockers

lifestyle management

If needed, refer to a hypertension specialist

without drugs can be
considered.

FIGURE 1 Algorithm summarizing the main recommendations of the guidelines. At any stage, it is entirely appropriate to seek help from a hypertension expert if treatment
is proving difficult. In patients with stage 1 hypertension in whom there is no history of cardiovascular, stroke or renal events or evidence of abnormal findings, and who
do not have diabetes or other major risk factors, drug therapy can be delayed for some months. In all other patients (including those with stage 2 hypertension), it is
recommended that drug therapy be started when the diagnosis of hypertension is made. ACE-l, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor
blocker; CCB, calcium channel blocker; thiazide, thiazide or thiazide-like diuretics. Blood pressure values are mmHg.




Population-Based Strategy

~ |SBPDiswibutions|
EZ e

After — | | < Before
Intervention i i Intervention

| Reduction
| in BP

Reduction in % Reduction in Mortality
SBP mmHg Stroke CHD Total




Controlling
Hypertension in Adults’

Systolic 140-159 or diastolic 90-99

(Stage 1 hypertension)
 Lifestyle modifications as a trial
* Consider adding thiazide

Systolic >160 or diastolic >100
(Stage 2 hypertension)

Two drugs preferred:

* Lifestyle modifications and

* Thiazide and ACEl, ARB, or CCB
* Or consider ACEl and CCB

Y \

Recheck and review Recheck and review
readings in 3 months® readings in 2-4 weeks™

No Yes
BP at goal?

* Thiazide for most patients or
ACEIl, ARB, CCB, or combo

= |f currently on BP med(s),
titrate and/or add drug from
different class

v

Recheck and review
~ | readings in 2-4 weeks"*

Y

Y

Yes * Encourage self-monitoring
BP at goal? / and adherence to meds
* Advise patient to alert office
No if he/she notes BP elevation
ide effects
» Optimize dosage(s) or Sl 7
add medications * lenég'ile office v!sits ik
* Address adherence, advise on clinically appropriate

self-monitoring, and request
readings from home and other
settings

* Consider secondary causes

*Recheck interval should be based on patient’s risk
of adverse outcomes

Y
Consider referral to HTN specialist

This algorithm should not be used to counter the
treating healthcare provider's best clinical judgment.

AHA/JACC Hypertension Algorithm. Go A et al Hypertension 2014;63:878-885



Previous Guidelines recommend treatment goal of
<140/90140/90 for most of the population.
Recent trials such as ACCORD and SPRINT suggest different

goals for specific populations

ACCORD: Diabetics <140/90
SPRINT: Non-diabetics <120/80
SPRINT: There are differences in outcomes by CKD and age.
This may affect new recommendations
All of the guidelines have removed beta blockers from the first
line of therapy. (ACE/ARB, CCB, Diuretics are first line
treatment options)
EXPECT NEW GUIDELINES FROM AHAJACC/ASH in 2016-2017




