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Technical appendix (electronic version only)
Third step: pooling log(ORRL), sensitivity analysis

Let us consider n treatments compared in k trials each with nk arms. Equation [1] will thus give us a set of (n1 +…+ nk) − k values for relative effectiveness (one for each trial arm except the reference arm) that we shall denote log(ORRL(i,j)) for the jth arm of the ith trial (i = 1, …, k ; j = 1, …, ni−1). These values then need to be pooled to obtain n−1 values only (one for each treatment except the reference treatment). 

For example, let’s take 4 trials (k = 4) each with 2 arms (nk = 2). Trials 1 and 2 compare treatment A to P (placebo), trial 3 compares treatment B to P, and trial 4 compares A to B. The relative effectiveness obtained by equation [1] would be log(ORRL(1,1)) for trial 1 (A vs P, the reference),  log(ORRL(2,1)) for trial 2 (A vs P, the reference), log(ORRL(3,1)) for trial 3 (B vs P, the reference) and log(ORRL(4,1)) for trial 4 (A vs B, the reference). We need to obtain pooled estimates for log(ORRL(A)) and log(ORRL(B)), i.e. for the relative effectiveness of A and B versus P. This can be done by minimizing the following function (as in unidimensional scaling (7)):
[log(ORRL(A)) − log(ORRL(1,1))]2 + [log(ORRL(A)) − log(ORRL(2,1))]2 + 

[log(ORRL(B)) − log(ORRL(3,1))]2 + [log(ORRL(A)) − log(ORRL(B)) − log(ORRL(4,1))]2 

More generally, if log(ORRL(h)) (h = 1, …, n−1) denotes the pooled relative effective​ness of treatment h versus an arbitrary reference treatment, the log(ORRL(h)) values will be estimated by minimization of: 

½ ∑ i=1,…,k ∑ j=1,…,ni−1   wij [log(ORRL(h(i,j)))  − log(ORRL(h(i))) − log(ORRL(i,j))]2 [3].
If the treatment of the reference arm of trial i is the global reference treatment, then log(ORRL(h(i))) = 0. The terms wij denote non-negative weights and are equal here to 1/Var[log(ORRL(i,j))].

Possible sources of uncertainties in the above estimates are sampling fluctuations in each trial (directly related to sample size), the experts’ subjective loss of confidence (questions 1 and 2), and variations in perception among experts. Moreover, noise sources may not be independent. For instance, the variances of the relative efficacies log(ORRL(i0,j)) (j = 1, …, ni0−1) for a given trial i0 are not independent as the reference arm is the same. To account for uncertainties and determine the confidence level of the estimates, we chose a bootstrap procedure: 

1/ We took a random sample with replacement of m experts from among all the experts who answered questions 1 to 4. 

2/ We computed the mean values for b1, b2, a1 (and a2 when applicable) for each trial arm (denoted 
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3/ To deal with the uncertainty in the 
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 values, we cut the number of successes and failures in each arm of each trial by the factor 
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. This is equivalent to increasing the variance of log(OR) by a factor 1/(
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4/ Let mi,j (i = 1, …, k ; j = 1, …, ni−1) denote the reduced sample size of arm j of trial i. A random sample with replacement of size mi,j is obtained from the reduced arm j of trial i. The relative efficacy log(ORRCT(i,j))] is estimated from this random sample and the relative effectiveness is obtained from the equation: log(ORRL(i,j))] = log(
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) +  log(ORRCT(i,j))].

5/ Function [3] is then minimized to obtain the pooled estimates log(ORRL(h)) (h = 1, …, n−1).

6/ The procedure is repeated 10000 times. The distributions of the log(ORRL(h)) (h = 1, …, n−1) are then represented on the same graph. 

A program in R implements these computations; it is available from the authors upon request.
















































































































PAGE  

_1280753990.unknown

_1280754001.unknown

_1287841947.unknown

_1280753938.unknown

