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Why was ACCORD Blood Pressure Why was ACCORD Blood Pressure 
T i l f d ?T i l f d ?Trial performed ?Trial performed ?

 Lack of evidence to support Blood Lack of evidence to support Blood  Lack of evidence to support Blood Lack of evidence to support Blood 
pressure less than 135pressure less than 135--140 for 140 for 
prevention CVD in T2DMprevention CVD in T2DMprevention CVD in T2DMprevention CVD in T2DM



UKPDS Results: Tight BP UKPDS Results: Tight BP 
ControlControl









Inclusion criteriaInclusion criteriaInclusion criteriaInclusion criteria
 Type 2 Diabetes Type 2 Diabetes  Type 2 Diabetes Type 2 Diabetes 
 Hgb A1C > or equal to 7.5%Hgb A1C > or equal to 7.5%
 40 years of age or older with CVD or 40 years of age or older with CVD or  40 years of age or older with CVD or 40 years of age or older with CVD or 

55 years of age or older with 55 years of age or older with 
anatomical evidence of riskanatomical evidence of riskanatomical evidence of riskanatomical evidence of risk

 Individuals with systolic blood Individuals with systolic blood 
pressure 130pressure 130--180 mm Hg taking 180 mm Hg taking pressure 130pressure 130 180 mm Hg taking 180 mm Hg taking 
three or fewer antihypertensive three or fewer antihypertensive 
medications  and a 24 protein of less medications  and a 24 protein of less pp
than 1 gmthan 1 gm



Exclusion CriteriaExclusion CriteriaExclusion CriteriaExclusion Criteria

 BMI more than 45BMI more than 45 BMI more than 45BMI more than 45
 Serum creatinine more than 1.5 Serum creatinine more than 1.5 

mg/dlmg/dlmg/dlmg/dl
 Other serious illnessOther serious illness



ACCORD Double  2 x 2 Factorial Design
Lipid BP

Placebo      Fibrate Intensive Standard

Intensive
Glycemic
Control 51281383 1374 11931178Control 5128

Standard
Glycemic
Control 512313911370 11781184

237123622753 2765 10,251

4733*5518 4733*5518
*  94% power for 20% reduction in event rate, assuming 

standard group rate of 4% / yr and 5.6 yrs follow-up



ACCORDACCORD-- Blood Pressure Blood Pressure 
(D i )(D i )(Design)(Design)

 Randomized nonblinded trial at 77 clinical Randomized nonblinded trial at 77 clinical a do ed o b ded t a at c caa do ed o b ded t a at c ca
sites in United States and Canadasites in United States and Canada

 Entire ACCORD trial 10,251 highEntire ACCORD trial 10,251 high--risk risk 
participants with stable type 2 diabetes participants with stable type 2 diabetes 
mellitus (mellitus (glucose control was the driver)glucose control was the driver)mellitus (mellitus (glucose control was the driver)glucose control was the driver)

 Randomly assigned to targeted therapy of Randomly assigned to targeted therapy of 
120 mm Hg (intensive treatment) or 140 120 mm Hg (intensive treatment) or 140 120 mm Hg (intensive treatment) or 140 120 mm Hg (intensive treatment) or 140 
mm Hg (standard therapy)  mm Hg (standard therapy)  

 Treatment strategy study to achieve blood Treatment strategy study to achieve blood 
l h h ll h h lpressure goal rather than evaluating pressure goal rather than evaluating 

efficacy of a specific therapy  efficacy of a specific therapy  



Primary EndpointPrimary EndpointPrimary EndpointPrimary Endpoint

 Composite of Nonfatal MI  nonfatal Composite of Nonfatal MI  nonfatal  Composite of Nonfatal MI, nonfatal Composite of Nonfatal MI, nonfatal 
stroke, and CVD deathstroke, and CVD death
Intensive less than 120mm HgIntensive less than 120mm Hg Intensive less than 120mm HgIntensive less than 120mm Hg

 Standard less than 140mm HgStandard less than 140mm Hg



ACCORD BP Trial Eligibility
St bl  T  2 Di b t  >3 th• Stable Type 2 Diabetes >3 months

• HbA1c 7.5% to 11% (or <9% if on more meds)
• High CVD risk = clinical or subclinical disease or ≥2 risk • High CVD risk = clinical or subclinical disease or ≥2 risk 

factors 

• Age (limited to <80 years )Age (limited to 80 years )
≥ 40 yrs with history of clinical CVD (secondary prevention)
≥ 55 yrs otherwise

S t li  bl d • Systolic blood pressure
130 to 160 mm Hg (if on 0-3 meds)
161 to 170 mm Hg (if on 0-2 meds)161 to 170 mm Hg (if on 0-2 meds)
171 to 180 mm Hg (if on 0-1 meds)

• Urine protein <1.0 gm/24 hours or equivalent p g q
• Serum Creatinine ≤1.5 mg/dl



Drug TitrationDrug TitrationDrug Titration Drug Titration 
 Many drugs/combinations provided to achieve goal BP according Many drugs/combinations provided to achieve goal BP according 

to randomized assignment  to randomized assignment  to randomized assignment. to randomized assignment. 
 Intensive Intervention:Intensive Intervention:

•• 22--drug therapy initiated:  thiazidedrug therapy initiated:  thiazide--type diuretic + ACEI,  ARB, type diuretic + ACEI,  ARB, 
or or --blockerblockeror or  blocker.blocker.

•• Drugs added and/or titrated at each visit to achieve SBP <120 Drugs added and/or titrated at each visit to achieve SBP <120 
mm Hg.mm Hg.

•• At periodic “milepost” visits:  addition of another drug At periodic “milepost” visits:  addition of another drug •• At periodic milepost  visits:  addition of another drug At periodic milepost  visits:  addition of another drug 
“required” if not at goal.“required” if not at goal.

 Standard Intervention:Standard Intervention:
•• Intensify therapy if SBP ≥160 mm Hg @ 1 visit or ≥140 mm Intensify therapy if SBP ≥160 mm Hg @ 1 visit or ≥140 mm Intensify therapy if SBP ≥160 mm Hg @ 1 visit or ≥140 mm Intensify therapy if SBP ≥160 mm Hg @ 1 visit or ≥140 mm 

Hg @ 2 consecutive visitsHg @ 2 consecutive visits
•• DownDown--titration if  SBP <130 mm Hg @ 1 visit or <135 mm Hg titration if  SBP <130 mm Hg @ 1 visit or <135 mm Hg 

@ 2 consecutive visits@ 2 consecutive visits







Visit scheduleVisit scheduleVisit scheduleVisit schedule
 Intensive arm once monthly for 4 monthsIntensive arm once monthly for 4 monthsyy
 Every 2 months thereafterEvery 2 months thereafter

S d d  h  1 d 4 h  4 S d d  h  1 d 4 h  4  Standard arm months 1 and 4 then 4 Standard arm months 1 and 4 then 4 
months thereaftermonths thereafter

 Additional visits were scheduled on an as Additional visits were scheduled on an as 
needed basisneeded basis

h d d dh d d d 4 month visits study outcome and adverse 4 month visits study outcome and adverse 
events were ascertained events were ascertained ––some of which some of which 
were self reportedwere self reportedpp



Mean # Meds
Intensive:     3.2                            3.4                          3.5                            3.4
Standard:     1.9                            2.1                          2.2                            2.3

Average after 1st year: 133.5 Standard vs. 119.3 Intensive, Delta = 14.2



What do you observe?What do you observe?What do you observe?What do you observe?

•• Within 4 months BP reduced to 119 mm Within 4 months BP reduced to 119 mm 
Hg in the intensive arm verses 134 mm Hg Hg in the intensive arm verses 134 mm Hg 
in the standard arm in the standard arm 

( 15 mm difference)( 15 mm difference)( 5 d e e ce)( 5 d e e ce)
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Intensive Intensive 
E tE t

StandardStandard
E tE t HR (95%HR (95%Events Events 

(%/yr)(%/yr)
Events Events 
(%/yr)(%/yr)

HR (95% HR (95% 
CI)CI) PP

PrimaryPrimary 208 (1 87)208 (1 87) 237 (2 09)237 (2 09) 0.88 (0.730.88 (0.73-- 0 200 20PrimaryPrimary 208 (1.87)208 (1.87) 237 (2.09)237 (2.09) 1.06)1.06) 0.200.20

Total MortalityTotal Mortality 150 (1.28)150 (1.28) 144 (1.19)144 (1.19) 1.07 (0.851.07 (0.85--
1.35)1.35) 0.550.55))

Cardiovascular Cardiovascular 
DeathsDeaths 60 (0.52)60 (0.52) 58 (0.49)58 (0.49) 1.06 (0.741.06 (0.74--

1.52)1.52) 0.740.74

Nonfatal MINonfatal MI 126 (1 13)126 (1 13) 146 (1 28)146 (1 28) 0.87 (0.680.87 (0.68-- 0 250 25Nonfatal MINonfatal MI 126 (1.13)126 (1.13) 146 (1.28)146 (1.28) ((
1.10)1.10) 0.250.25

Nonfatal StrokeNonfatal Stroke 34 (0.30)34 (0.30) 55 (0.47)55 (0.47) 0.63 (0.410.63 (0.41--
0.96)0.96) 0.030.030 96)0 96)

Total StrokeTotal Stroke 36 (0.32)36 (0.32) 62 (0.53)62 (0.53) 0.59 (0.390.59 (0.39--
0.89)0.89) 0.010.01



IntensiveIntensive
N (%)N (%)

StandardStandard
N (%)N (%) PP

Serious AESerious AE 77 77 30 (1 3)30 (1 3) <0 0001<0 0001Serious AESerious AE
(3.3)(3.3)

30 (1.3)30 (1.3) <0.0001<0.0001

HypotensionHypotension 17 (0.7)17 (0.7) 1 (0.04)1 (0.04) <0.0001<0.0001
SyncopeSyncope 12 (0.5)12 (0.5) 5 (0.2)5 (0.2) 0.100.10
Bradycardia or Bradycardia or 
ArrhythmiaArrhythmia 12 (0.5)12 (0.5) 3 (0.1)3 (0.1) 0.020.02ArrhythmiaArrhythmia
HyperkalemiaHyperkalemia 9 (0.4)9 (0.4) 1 (0.04)1 (0.04) 0.010.01
Renal FailureRenal Failure 5 (0.2)5 (0.2) 1 (0.04)1 (0.04) 0.120.12( )( ) ( )( )

GFR ever <30 GFR ever <30 
mL/min/1.73mmL/min/1.73m22 99 (4.2)99 (4.2) 52 (2.2)52 (2.2) <0.001<0.001

Dizziness on Dizziness on 
StandingStanding†† 217 (44)217 (44) 188 (40)188 (40) 0.360.36



The ACCORD BP trial evaluated the The ACCORD BP trial evaluated the 
effect of targeting a SBP goal of 120 effect of targeting a SBP goal of 120 effect of targeting a SBP goal of 120 effect of targeting a SBP goal of 120 
mm Hg, compared to a goal of 140 mm Hg, compared to a goal of 140 
mm Hg  in patients with type 2 mm Hg  in patients with type 2 mm Hg, in patients with type 2 mm Hg, in patients with type 2 
diabetes at increased cardiovascular diabetes at increased cardiovascular 
risk  risk  risk. risk. 

The results provide no conclusive The results provide no conclusive pp
evidence that the intensive BP evidence that the intensive BP 
control strategy reduces the rate of control strategy reduces the rate of gygy
a composite of major CVD events in a composite of major CVD events in 
such patients.such patients.



SummarySummaryyy
 ACEI/ARB were the most commonly used medicationsACEI/ARB were the most commonly used medications
 There was There was no differenceno difference in the primary outcome composite in the primary outcome composite 

of nonfatal MI, nonfatal stroke or CVD deathof nonfatal MI, nonfatal stroke or CVD death,,
 Secondary outcome of  Secondary outcome of  nonfatal  and fatal strokenonfatal  and fatal stroke was was 

significantly improved in the  intensively treated verses significantly improved in the  intensively treated verses 
standard groups (numbers of events were small 32 Int standard groups (numbers of events were small 32 Int 
verses 62 Std) verses 62 Std) verses 62 Std) verses 62 Std) 

 Side effects of syncope and Side effects of syncope and hypotension hypotension was was greatestgreatest in the in the 
intensively treated group (2.6 fold)intensively treated group (2.6 fold)

 Hypokalemia Hypokalemia more individuals in the intensively treated more individuals in the intensively treated 
  group group 

 Same numberSame number in both groups  progressed to in both groups  progressed to ESRDESRD
(systolic BP to 140 mm Hgb may be sufficient to progress (systolic BP to 140 mm Hgb may be sufficient to progress 
to ESRD)to ESRD)))

 End of study End of study intensivelyintensively treated group had treated group had lower GFRlower GFR than than 
standard group standard group 



 Small number of stroke events  and Small number of stroke events  and  Small number of stroke events  and Small number of stroke events  and 
under powdered under powdered 

94% power for 20% reduction in 94% power for 20% reduction in 
event rate, assuming standard 
group rate of 4% / yr and 5 6 yrs group rate of 4% / yr and 5.6 yrs 
follow-up



ff••Assuming that this finding was real, the Assuming that this finding was real, the 
number needed to treat to the lower SBP number needed to treat to the lower SBP 
l l kl l klevel to prevent one stroke over 5 years level to prevent one stroke over 5 years 
was 89. was 89. 



IntensiveIntensive StandardStandard PP

Potassium Potassium 
(mean mg/dl(mean mg/dl)) 4.34.3 4.44.4 0.170.17

Serum CreatinineSerum CreatinineSerum Creatinine Serum Creatinine 
(mean mg/dl)(mean mg/dl) 1.11.1 1.01.0 <0.0001<0.0001

Estimated GFR Estimated GFR 
(mean(mean 74 874 8 80 680 6 <0 0001<0 0001(mean (mean 
mL/min/1.73mmL/min/1.73m22))

74.874.8 80.680.6 <0.0001<0.0001

Urinary Alb/Cr Urinary Alb/Cr 12 612 6 14 914 9 <0 0001<0 0001(median mg/g)(median mg/g) 12.612.6 14.914.9 <0.0001<0.0001

Macroalbuminuria Macroalbuminuria 
(%)(%) 6.66.6 8.78.7 0.0090.009(%)(%)


