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NINDS TPA Stroke Study: 
Time to Treatment and Odds Ratio of Favorable Outcome
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TIME IS BRAIN !!!
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Recanalization Rates Suboptimal

44%
35-40%

29%
26%

11%
8%

large clot burden

blind alley or dead end thrombus

platelet rich or older clot

plasminogen steal phenomenon

nonthrombotic occlusion

Stroke 2003 (abstract) del Zoppo GJ et al. Ann Neurol 1992 32:78-86



Clot Burden Scale  V Peutz (abstract) ASA 2007
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Example

infraclinoid ICA (1), supraclinoid ICA 
(2), proximal M1 (2)

CBS=10-1-2-2=5



Clot Burden Scale



EMS Bridging Study
• IV vs. IV-IA tPA randomized trial (phase I)

• 0.6 mg/kg tPA dose IV followed by max 
20mg IA tPA

• 35 patients

• no difference in outcomes between the 2 
groups although trend to higher mortality 
in the IV-IA group

• 1 symptomatic ICH in the IA group



Age < 80

IMS Trial     IV+IA Thrombolysis
Stroke 2004;35:904-912



Treatment Initiated a little slower 
than NINDS rt-PA study

Stroke 2004;35:904-912



IMS Safety 

IMS

(N = 80)

NINDS

Placebo

(N = 211)

NINDS

T-PA

(N = 182)

Mortality (%)

At 3 months 
16% 24% 21%

Symptomatic

ICH (%)
6% 1% 7%

Serious Bleeding 
Event (%)

3% ½ % 1%

Stroke 2004;35:904-912



Favorable Outcome
at 3 months (%)*

IMS 
(N = 80)

NINDS 
Placebo

(N = 211)

Odds Ratio (95% 
CI)

Rankin 0 -1 30% 18%
2.29 

(1.9, 4.4)

Rankin 0-2 43% 28%
2.04  

(1.2, 3.6)

NIHSS ≤ 1 25% 15%
2.24 

(1.2,4.5)
*Adjusted for baseline NIHSS and time-to-treatment

Stroke 2004;35:904-912



Favorable Outcome
at 3 months (%)*

IMS 
(N = 80)

NINDS 
tPA

(N = 211)
P-value

Rankin 0-2 
bNIHSS 10-19

43% 47% p=NS

Rankin 0-2 
bNIHSS >20

42% 21% p=0.0502

Stroke 2004;35:904-912



ASPECTS 
Lancet 2000;355:1670-1674

C
L
IC

I

M1

M2

M3

M4

M5

M6

10 – normal 0 - total MCA infarct



ASPECTS <8  placebo

ASPECTS <8 iv tPA 

ASPECTS <8 IMS 

ASPECTS 8-10
placebo

ASPECTS 8-10 IV
tPA

ASPECTS 8-10 IMS

16        20             37 27  

32              21         22 25 

23         17             40 19

18           30                29 23

43                   20         23 13 
32               27            23 19 

n= 30

n= 101

n= 133

n= 47

n= 81

n= 81

Preliminary Results

CT might predict iv/ia benefit <3 hrs
IMS and NINDS rtPA studies and ASPECTS

3 month mRS      0-1                             2-3          4-5       Death



Angiogram Negative Cases



70 cm/s

aff MCA:contral MCA  <0.6

20 cm/s

20/70=0.28

Affected MCAMFV/ Contralesional MCA MFV<0.6
100% PPV
84% NPV

Stroke 2005;36:865-868



CT angiography



Clot Dissolution Devices



IMS-2

0.6 mg/kg iv + up to 22 mg ia tPA+
EKOS Sonolysis system







Recanalization Rates better especially for 
M2 occlusion

50% TIMI 2/3  
75% good outcome

29% TIMI 2/3  
37% good outcome

42% TIMI 2/3  
14% good outcome

+ p ICA stenosis 67% TIMI 2/3  
20% good outcome

+ ICA occlusion

20% TIMI 2/3  
20% good outcome

+ p ICA stenosis





n=96 patients
41 IA
55 IV/IA



Diminishing Returns over Time
Favorable Outcome (mRS 0-1, BI 95-100, NIHH 0-1) at Day 90  Adjusted odds ratio with 95% confidence interval by stroke 
onset to treatment time (OTT) ITT population (N=2776)

Pooled Analysis NINDS tPA, ATLANTIS, ECASS-I, ECASS-II

~4h 40min

Lancet 2004;363:768-774.



TPA Benefit by Time 
3 months mRS

270-360  P

270-360 T

 180-270 P

181-270 T

91-180 P

91-180 T

<90 P

<90 T

36 27                 27            10

0-1                         2-3           4-5           Death

37                    24              24             15  

32                 27                 30            12 
37                  24                26            13

43                     21          19          17
30                   27                  29            16 

n= 161

n= 150

n= 302

n= 315

n= 390

n= 411

n= 538

n= 508

29               25                 26    21
41                      22          18          19

Lancet 2004;363:768-774.

OTT (min)



Benefit versus Time to Treatment
Global Statistical Approach: mRS 0-1, BI 95-100, NIHSS 0-1 at 90 days

Interval (min)     n Adjusted OR           Unadjusted OR

0-90 311     2.81 (1.75-4.50) 1.96 (1.30-2.95)
91-180 617     1.55 (1.12-2.15) 1.65 (1.23-2.22)

181-270 801     1.40 (1.05-1.85) 1.34 (1.04-1.72)
270-360 1046     1.15 (0.90-1.47) 1.04 (0.84-1.29)

Lancet 2004;363:768-774.
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The picture can't be displayed.

0     1     2     3     4     5     6     7     8     9     10    11     12
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TCD

MRI

CT



Time is Brain
Favorable Outcome (mRS 0-1, BI 95-100, 

NIHH 0-1) at Day 90
Adjusted odds ratio with 95% confidence interval by stroke 

onset to treatment time (OTT) ITT population (N=2776)

Pooled Analysis NINDS tPA, ATLANTIS, ECASS-I, ECASS-II

~ 4h 40min

Courtesy Brott T et al


