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Current guidelines for BP control

sLowering BP < 130/80mmHg in high-risk patients
(diabetes or a history of CV or renal disease) is not

supported by RCT evidence.

In diabetes, HOT, UKPDS trials showing benefits from

DBP reductions to between 80—-85 mmHg.




Previous evidence for CKD

*iln non-DM CKD (MDRD, AASK, REIN2), lower target BP
(125-130mmHg) showed no differences in ESRD or death
c/w (<140mmHg)

— Only a prolonged observational follow-up study

showed a beneficial trend in patients with proteinuria

iIn ACCORD trial with baseline eGFR in the normal range,
more intensive lowering of BP (119/67 vs. 134/73mmHQ)

associated with a near-doubling of cases with eGFR < 30

ml/min/1.73m?



Intensive Blood Pressure Control in
Hypertensive Chronic Kidney Disease
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204

P:C Ratio >0.22

Standard control 176
Intensive control 181

P:C Ratio <0.22

Standard control 376
Intensive control 357

African American study of kidney disease

Trial Phase Trial and Cohort Phases Cohort Phase

-=== Standard control 141/86 mmH(g T
— Intensive control 130/78 mmHg__,r"
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........ " P:C ratio <0.22
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1 2 3 4 5 6 7 3 S 10

Follow-up Year

165 134 113 31 66 45 32 26 22 13
172 151 128 109 87 67 56 47 40 25
373 362 353 332 302 267 234 214 196 128
350 335 321 306 282 254 228 206 139 128

N =1094

N Engl J Med 2010;363:918-929



HT management in CKD
KDIGO 2012 guideline

Albuminuria BP target Preferred agent

< 30 mg/day < 140/90 mmHg None 1B
30-300 mg/day < 130/80 mmHg ACElor ARB 2p
> 300mg/day < 130/80 mmHg ACElor ARB 2c

*ESC: patients with diabetic or non-diabetic CKD: < 140/90
mmHg (lla)
—For subjects with proteinuria: SBP < 130mmHg (lib)

*JNC VIII: 140/90 regardless of proteinuria

Kidney Int 2012;2(Suppl):337-414
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SPRINT Rasaaref) Cuasition
EX ffect of more intensive
ent than is currently reco

. !andomized Controlled Trial-

Target Systolic BP

b

X
Intensive Treatment o N ; ~ Standard Treatment
Goal SBP < 120 mm Hg . ’ﬂt‘ - Goal SBP < 140 mm Hg

SPRINT




* 250 years old
* SBP 130 — 180 mm Hg (treated or untreated)

1. SBP: 130 — 180 mm Hg on 0 or 1 medication

2. SBP: 130 — 170 mm Hg on up to 2 medications
3. SBP: 130 — 160 mm Hg on up to 3 medications
4. SBP: 130 — 150 mm Hg on up to 4 medications

* Additional CVD risk At least one
Age = 75 years

Clinical bclinical CVD (excludi troke) S
inical or subclinica excluding stroke _
CKD (eGFR 20 — <60 ml/min/1.73m2) (N=14,692)
Framingham Risk Score for 10-year CVD risk = 15%
Randomized
(N=9,361)
SBP <120 mm Hg
Intensive
Treatment
(N=4,678)
Consent withdrawn 224
Discontinued intervention 111
Lost to follow-up 154
Analyzed (ITT) 4,678

Stroke, DM, PKD, CHF (symptoms or EF < 35%)
PU >1g/d, eGFR < 20 mL/min/1.73m2 (MDRD)

Adherence concerns

SBP <140 mm Hg

Standard
Treatment

(N=4,683)

242

134
121

4,683

N Engl J Med 2015;373(22):2103-2116



Baseline Characteristics

Total Intensive Standard
N=9361 N=4678 N=4683
Age, years 67.9 (9.4) 67.9(9.4) 67.9 (9.5)
% 275 years 28.2% 28.2% 28.2%
Female, % 35.6% 36.0% 35.2%
White, % 57.7% 57.7% 57.7%
African-American, % 29.9% 29.5% 30.4%
Prior CVD, % 20.1% 20.1% 20.0%
10-year Framingham CVD risk, % 20.1% 20.1% 20.1%
Taking antihypertensive meds, % 90.6% 90.8% 90.4%
Number of antihypertensive meds 1.8 (1.0) 2.8(1.0) 1.8(1.0)
Baseline BP, mm Hg
Systolic 139.7 (15.6) 139.7 (15.8) 139.7 (15.4)
Diastolic 78.1(11.9) 78.2(11.9) 78.0(12.0)
eGFR, mL/min/1.73 m2 71.7 (20.6) 71.8(20.7) 71.7 (20.5)
% with eGFR < 60 mL/min/1.73m?2 28.3 28.4 28.1
Urine albumin/creatinine, mg/g 42.6 (166.3) 44.1 (178.7)  41.1(152.9)




Intensive vs. standard arm

Start Here: Convert to SPRINT medication, if

Start Here: At randomization visit, begin with 2
or 3 drug therapy” using a combination of a
thiazide-type™ diuretic, and/or an ACE! or ARB
(but not both) and/or a CCB

for compelling indication

Include B —blocker or other agents as appropriate
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Mean Mo. of Medications

Standard treatment
Intensive treatment

Monitor as Designated
Through Follow-up

!

indicated; randomization visit is first visit that

should be considered in 2-visit criteria

// Is SBP_>160 mm Hg a(\‘\

Monitor as Designated

Through Follow-up

r . <// this visit or > 140 mm e Yes :Ilr':;;‘:"’n‘\lj:?-'.h*"dl’V hros
150+
Mean SBP: 134.6mmHg
140+ 1 8 medlcatlons Standard treatment
Y
130+
120+
e
Mean SBP 121 5mmHg Intensive treatment
1104 2.8 medications
T T T T T T
0 1 2 3 4 5
Years
4683 4345 42322 4092 39497 3o04 3115 1974 1000 274
4678 4375 47231 4091 4029 3920 3204 2035 1048 286
1.8 1.8 1.8 1.8 1.5 1.5 1.8 1.8 1.8 1.9
2.3 2.7 2.8 2.8 2.8 2.8 2.8 2.8 2.8 3.0




Primary Hypothesis and outcomes

« CVD composite event rate lower in intensive (vs. standard)

 Primary outcomes: Ml; non-MI ACS; Stroke; ADHF; CVD

*Estimated power of 88.7% to detect a 20% difference (n=9,250)

- 4-6 years of follow-up and loss to follow-up of 2%/year.

* On August 20th, 2015, NHLBI Director accepted DSMB
recommendation to inform SPRINT investigators and

participants of CVD results

« Concurrently, decision made to stop BP intervention
* This presentation based on adjudicated events that occurred

through August 20th, 2015 (Median follow-up = 3.26 years)



A Primary Outcome

1.0+ 0.10— Hazard ratio with intensive treatment,
0.75 (95% Cl, 0.64-0.89)
0.08—
= 0.8 Standard treatment
= 0.06
&
E 0.6 0.04+ Intensive treatment
=
E 4 0.02-
= 0.00 : . . . .
Yo 0 1 B Death from Any Cause
1.0+ 0.10n Hazard ratio with intensive treatment,
e e ——— 0.73 (95% Cl, 0.60-0.90)
0.0 I | 0.08]
0 1 2 0.8 '
Year E 0.06-
~
No. at Risk E 0.6 0,04 Standard treatment
Standard treatment 4683 4437 4228 v ’
Intensive treatment 4678 4436 4256 'ﬁ 0.07 .
<2 044 . Intensive treatment
£
a 0.00+ I I T T |
0.2 0 1 2 3 4 5
0.0 l_E___l—_I“-——-:—-;__
0 1 2 3 4
Years
No. at Risk
 Prim ary outcomes Standard treatment 4683 4528 4383 2998 789
Intensive treatment 4678 4516 4390 30le 207

« CVD composite: first occurrence of MI; non-MI ACS; Stroke; Acute
decompensated HF; CVD death (NO ESRD)



Primary Outcome and its Components

No. of E Rate, %/y No. of E Rate, %y HR (95% CI) Pvalue
vents ear vents ear
Primary Outcome 243 1.65 319 2.19 0.75 (0.64, 0.89) <0.001
All MI 97 0.65 116 0.78 0.83 (0.64, 1.09) 0.19
Non-MIACS 40 0.27 40 0.27 1.00 (0.64, 1.55) 0.99
All Stroke 62 0.41 70 0.47 0.89 (0.63, 1.25) 0.50
All HF 62 0.41 100 0.67 0.62 (0.45, 0.84) 0.002

CVD Death 37 0.25 65 0.43 0.57 (0.38, 0.85) 0.005



Cause of death Iin the SPRINT trial

Cause of death Overall Intensive Standard
CVD Death 102 37 65
___CHD Death 50 18 32
___Stroke 17 8 9
___Sudden cardiac death 13 2 11
__CHF 17 8
___Not cardiac but other cardiovascular S 1
Non-CVD Death 192 90 102
___Death from kidney disease 2 1 1
___Death related to dialysis procedure 1 1
___Other cardiac/non-ischemic 2 2
___Cancer 101 49 52
___Accident/Injury/Suicide/Homocide 14 4 10
___Other noncardiac, nonstroke death 72 36 36
Undetermined 71 28 43
___Unclassifiable 35 13 22
___Not yet adjudicated 36 15 21
Total 365 155 210




Primary Outcome Experience in the

Six Pre-specified Subgroups of Interest

Subgroup HR P*
Overall __________ 075(064089) l
No Prior CKD 0.70 (0.56,0.87) 0.36
PriorCKD __ 082(063,1.07)
Age <75 0.80 (0.64,1.00) 0.32
Age=>75 0.67 (0.51,0.86)

Female 0.84 (0.62,1.14) 0.45
Male 0.72 (0.59,0.88)
African—-American 0.77 (0.55,1.06) 0.83
Non African-American _ 0.74 (0.61,0.90)
No Prior CVD 0.71 (0.57,0.88) 0.39
PriorGVD  083(0621.09)
SBP <132 0.70 (0.51,0.95) 0.77
132 < SBP < 145 0.77 (0.57,1.03)

SBP > 145 0.83 (0.63,1.09)

*Unadjusted for multiplicity

0.75 1.0
Hazard Ratio

I
1.2



Renal Outcomes

- Main secondary outcome:
—Participants with CKD at baseline: incidence of decline in eGFR
250% or ESRD
- Additional secondary outcomes:

—Participants without CKD at baseline: incidence of decline in
eGFR 230% (to <60 mL/min/1.73m?)

—Participants with or without CKD at baseline: Incidence of
albuminuria , Doubling of urinary albumin/creatinine (<10

to >10 mg/q)



Renal outcome
~ Ouicome intensivetreatment  Standard treatment  HR(95%CI P Value

Patients(%) % per year  Patients(%) % per year

CKD (N = 1330) (N=1316)
Composite renal 14(1.1) 0.33 15(1.1) 0.36 0.89(0.42-1.87) 0.76
outcome
= 50% reduction of 10(0.8) 0.23 11(0.8) 0.26 0.87(0.36-2.07) 0.75
eGFR
Dialysis 6(0.5) 0.14 10(0.8) 0.24 0.57(0.19-1.54) 0.27
KT 0 0
Incident albuminuria  49/526(9.3) 3.02 59/500(11.8) 3.90 0.72(0.48-1.07) 0.11
W/O CKD (N=3332) (N=3345)
2 30% reduction in 127(3.8) 1.21 37(1.1) 0.35 3.49(2.44-5.10) < 0.001
eGFR to < 60ml/min
Incident albuminuria  110/1769(6.2) 2.00 135/1831(7.4) 2.41 0.81(0.63-1.04) 0.10

*CKD at baseline: incidence of decline in eGFR 250% or ESRD
eno CKD at baseline: incidence of decline in eGFR 230% & to <60 mL/min/1.73m?
eIncidence of albuminuria; Doubling of urinary albumin/creatinine (<10 to >10 mg/q)




Serious Adverse Events* (SAE) During Follow-up

All SAE reports

SAEs associated with Specific Conditions of
Interest

Hypotension
Syncope
Injurious fall
Bradycardia
Electrolyte abnormality

Acute kidney injury or acute renal failure

Number (%) of Participants

Intensive

110 (2.4)
107 (2.3)
105 (2.2)
87 (1.9)
144 (3.1)
193 (4.1)

Standard

1793 (38.3) 1736 (37.1)

66 (1.4)
80 (1.7)
110 (2.3)
73 (1.6)
107 (2.3)
117 (2.5)

HR (P Value)
1.04 (0.25)

1.67 (0.001)
1.33 (0.05)
0.95 (0.71)
1.19 (0.28)
1.35 (0.020)

1.66 (<0.001)

*Fatal or life threatening event, resulting in significant or persistent disability,
requiring or prolonging hospitalization, or judged important medical event.



a Monitored Clinical Measure During Follow-up

Laboratory Measures?

Sodium <130 mmol/L
Potassium <3.0 mmol/L

Potassium >5.5 mmol/I

Signs and Symptoms

Orthostatic hypotension?

Orthostatic hypotension with dizziness

Number (%) of Participants

Intensive Standard

180(3.9) 100 (2.2)
114 (2.5)  74(1.6)

176 (3.8) 171(3.7)

777 (16.6) 857 (18.3)

62(1.3) 71(1.5)

1. Detected on routine or PRN labs; routine labs drawn quarterly for first year, then q 6 months
2. Drop in SBP 220 mmHg or DBP 210 mmHg 1 minute after standing (measured at 1, 6, and 12 months and yearly thereafter)

HR (P Value)

1.76 (<0.001)
1.50 (0.006)

1.00 (0.97)

0.88 (0.013)

0.85 (0.35)



Combined analysis (SPRINT + ACCORD)

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

P Value for
Risk Ratio (95% ClI) Heterogeneity

0.89 (0.74-1.07) 0.8

0.75 (0.58-0.97) 0.1

Heart failure

SPRINT
ACCORD trial
Combined 0.77 (0.62-0.95) 0.07
Primary outcome as defined
in each trial
SPRINT
ACCORD trial [
Combined 0.81 (0.72-0.92) 0.2
0.0 0!5 l!O 1!5 2!0 2!5 2?0
Coronary Stroke Heart [l Unexpected Other Intensive Standard
event failure or presumed Treatment Treatment
cardiovascular Better Better
death

Diabetes, Age (62 vs 68), Cr < 1.5 mg/dL,
Sample size (4733 vs 9361), factorial design

N Engl J Med. 2015 Nov 26;373(22):2175-8



Summary of SPRINT

* Participants, US adults 250 years with HT and additional risk for CVD

* Rapid and sustained difference in SBP achieved between the two

treatment arms

 Trial stopped early, due to benefit, after median follow-up of 3.26 years

* Incidence of primary outcome (composite of CVD events) 25% lower in
Intensive compared to standard Group and all-cause mortality reduced
by 27%.

* Treatment effects, similar in all six pre-specified groups of interest.

« The number needed to treat “to prevent primary outcome event , death,
CVD death 61, 90 and 172 respectively



Summary of SPRINT

 CKD at baseline, no differences in renal outcomes

* No CKD at baseline: incidence of e GFR reduction = 30%, more

common in Intensive Group

* No overall difference in serious adverse events (SAES) between
treatment groups

« SAEs associated with hypotension, syncope, electrolyte
abnormalities, and hospital discharge reports of acute kidney

INjury, more common in Intensive Group
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No changes In target BP for

Diabetes
Previous stroke
Hypertensive subjects under the age of 50

Low risk hypertensives without history of CHD or

CKD with framingham risk score less than 15

CKD with overt proteinuria (PU > 1g/day)



SBP target can be lowered to below
130mmHg If tolerated for

s Patients over the age of 50 with previous CHD
s High risk hypertensives over the age of 50
s Non frail elderly hypertensives

¢ Non diabetic CKD without overt proteinuria

1 additional medication for 172 subjects

to reduce 1 CVD mortality



| SPECIAL ARTICLE | wwwiasn.org

Managing Hypertension in Patients with CKD: A
Marathon, Not a SPRINT

1. ALERT: SPRINT IS NOT A TYPICAL CKD TRIAL
—Renal outcomes were not primary
—Advanced CKD or significant proteinuria ?

2. CAVEAT
—At high risk for death and cardiovascular events
—Lower event rates in Lower risk population ?

3. Present action and future direction

—Determining the optimal BP targets for all patients with CKD will

likely take one to two decades of effort: a marathon, not a sprint.



A SPRINT to the finish, or just the @c“mm
beginning? Implications of the
SPRINT results for nephrologists

* CV events and all cause mortality outweights the risk of

AKI (in a very small proportion of participants)

* At least 1 additional antihypertensive agent

—To minimize the risk of AKI, eGFR should be monitored after
the addition of an antihypertensive agent/ an increase in dose of an

existing antinypertensive agent

 Gradual escalation of treatment with close attention to
adverse events related treatment

—electrolyte disorders, acute deterioration in kidney function,

orthostatic hypotension and drug side effects



HT management in CKD

Albuminuria BP target Preferred agent

< 30 mg/day < 140/90 mmHg None 1B

- High risk hypertensives: Low SBP target (high level of evidence)

30-300 mg/day = 130/80 mmHg ACEI or ARB 2D

- Non diabetec CKD: Low SBP target (high level of evidence)

> 300mg/day < 130/80 mmHg ACEIl or ARB 2C

- Non diabetec CKD (< 1g/day): Low SBP target (high level of evidence)



