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Purpose and principles

» Demonstrate the principles of what assessments are required when considering
the need for additional evidence and the priority of proposed research

> lllustrate how these assessments might be informed by quantitative analysis
based on standard methods of systematic review and meta-analysis

» Distinguish between the value of additional evidence and the value of
implementing the findings of existing research

» Expected value of information analysis can be used to identify the need for
further research to reduce uncertainty in decision making

> Are the expected health benefits of additional evidence sufficient to regard
CRASH as potentially worthwhile?
— Should it have been prioritized over other research topics that could have

been commissioned with the same resources? |
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What assessments are needed?

» Value of evidence and the value of implementation

- Improve patient outcomes by resolving uncertainty in the existing evidence
about the effectiveness of the interventions available

- How much does the uncertainty matter?
- Scale of the consequences of uncertainty
- Will the findings of research be implemented into clinical practice?

» Minimum clinical difference (MCD) in outcomes required
- Clinical practice is unlikely to change without it (effect size)
- Other aspects of outcome not captured in the primary endpoint
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- Significant resource, system or patient cost implications



Evidence before CRASH: Mortality endpoint

Meta-analysis of existing evidence

Steroids Control

Study deaths/total deathsitotal OR 95%CI

Alexander 1972 16/55 22155 062 (028- 1.36) u
Ransohoff 1972 M7 1318 043 (0.11- 1.76) .

Faupel 1976 16/67 16/28 024 (009- 060O) : =

Cooper 1979 26/49 13027 1.22 (048- 3.12) =
Hernesniemi 1979 35/81 36/83 099 (0.54- 1.84) n

Pitts 1980 1147201 38174 124 (073- 212) |
Saul 1981 g50 9f50 087 (031-247) L
Braakman 1983 44781 47180 083 (045- 156) L
Giannotta 1984 34/72 e 115 (0.39- 342) L »
Dearden 1986 33/68 21162 184 (091- 3.74) n
Chacon 1987 1.5/6 0.5/6 367 {012-113.74) >
Zagara 1987 aM12 4112 1.00 {0.18- 546) T
Stubbs 1989 13104 5154 140 (047 - 4.16) .
Gaab 1994 19133 211136 091 (047- 1.79) |
Grumme 1995 ABMT5 49/195 083 (051- 134) |

Zarate 1995 030 0f30

summary OR (fixed effect analysis) 1.07 (0.89-1.28) &>
Summary OR (random effects analysis) 093 (0.71-1.18) ’
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Consequences of uncertainty in no. of deaths per annum
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Primary endpoint linked to other outcomes

Before CRASH:
Glasgow Outcome Percentage of individuals (95% Crl) by treatment
Scale outcome Steroids No steroids
Dead 33 5(22.8, 45.2) 35 3(24.8, 46.9)
Vegetative 8(2.8,7.5) 8(2.4,5.9)
Severe disability 13 5(8.3, 20.1) 10 7(7.1,15.8)
Moderate disability 11.6 (8.6, 14.8) 12.1 (9.2, 15.1)

(

Good recovery

36.5 (28.1, 44.8)

38.0 (30.1, 45.6)

> Life expectancy given survival and estimates of quality of life associated with

GOS outcomes — Equivalent years of full health

» OR for death, vegetative and severely disabled combined = 1.10 (0.81, 1.53)




Primary endpoint linked to other outcomes

Probability
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Value of additional evidence
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Value of additional evidence
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Was CRASH worthwhile?
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Minimum clinical difference in outcomes
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Informing research design
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Impact of commissioned research: CRASH

Meta-analysis of existing evidence

Steroids Control
Study deathsitotal deathsitotal OR 95%CI
Alexander 1972 16/55 22155 062 (028- 136)
Ransohoff 1972 97 13118 043 (011- 1.76)
Faupel 1976 16/67 16/28 024 (009- 060)
Cooper 1979 26/49 13027 122 (048- 212
Hernesniemi 1974 35181 36133 099 (054- 1.84)
Fitts 19380 1144201 3674 124 (073- 212 -
Saul 1981 8/a0 950 087 (031-247)
Eraakman 1983 44161 47180 083 (045- 156)
(iannotta 1984 24172 FaLs: 115 (039- 342
Dearden 1986 33168 21062 184 (091- 374)
Chacon 1987 1.5/6 0.5/6 367 (012-113.74)
Fagara 1987 4112 4i12 100 (018- 546)
Stubbs 19589 130104 o4 140 (047 - 4186)
Gaab 1994 19/133 211136 091 (047-1.79)
Grumme 1995 38175 491195 083 (051- 134 -
Zarate 1995 0/30 030
—> CRASH 2005 1248/14854 10754819 121 (1.10- 1.32) =
Summary OR 121 (1.10-1.33) .
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Impact of commissioned research: CRASH

> Steroids should not be used in clinical practice
- The likelihood that steroids improves mortality is effectively zero (<0.0001)

- The likelihood that steroids improves survival and quality of life is almost zero
(probability of 0.005)

» There are no expected benefits of acquiring additional evidence

- Value of evidence is a maximum of 3.2 years of full health per annum for
the population



Discussion

» Sample size for CRASH
- Use expected value of sample information
- Was CRASH too big?

- Does a trial need to be big to persuade change in clinical practice?
- implementation conditional on a statistically significant result

> Interpretation and synthesis of evidence
- Implications for expected value of information
- Relationship between existing evidence and the new trial
Trial designed for a particular clinical setting



