NSITION ProoabIties wnen treatment ETTECLS are reportead as Relative RISKS Wi % University of

BRISTOL

Authors: Malcolm J Price, Nicky J Welton, AE Ades

Half-cycle correction

S affecting the magnitude of th

. Most common approach for estimating Markov models in Consider a simplg two-state model where interest focuses . The magpitude (?f the error introduced by using a RR defined
health economic evaluations: on the length of time spent in state 1, denoted 4. IT the over a period of time other than the cycle length of the study
» Government statistics or a cohort study used to inform an economic model Is run for H cycles and a half cycle Is dependant on the following: o
underlying transition probability model CO""GC:'?” Is not used then: > Pn_nmpally_ the absolute and relative sizes of the event
» Underlying model adjusted to estimate the transition t, =1+ Pgy € rates In t_he trial arms. .
probabilities under an intervention using relative risk, odds £ a hah|=f1 wvele correction is used then: > The difference between the study duration and the cycle
ratio, or hazard ratio statistics estimated from published Y | length. . . . .
H-1 » The time horizon of the study and the size of the baseline
RCT(s). t, = O.5+Z Do € " +05%x pg,, € iti ili
* Relative risk (RR) (and Odds ratio) statistics are a ratio of the : i ST transition probability.
probabilities that an event of interest occurs In each of two trial :
Arms:
o - * The adjustment i1s no more difficult to Implement than the
RR,, € = ”S_k 'r_] treatment group _ Py, G: half-cycle correction
’ riskn control group. p,, €. * It Is likely that In most situations the adjustment will have at
’ Where S iS the Iength Of the StUdy’ and Ptz (: are the Survival curves for RR(c=3) and RR(s=48), baseline hazard 0.025 IeaSt aS- Iarge an ImpaCt on the reSUItS s the half-CyCIe
transition probabilities from the pre-event state 1 to the post placebo hazard 0.02, and 4 different treatment Hazard Ratios correction. | |
event state 2 in arm (k = A or B) of the trial, defined over an - \ * In some cases the size of the error introduced by not
elapsed time period S equal to the follow-up period of the - \\K‘\\\\\\ adjusting the relative risk may be far larger than the half-cycle
study : o . | error and could plausibly be sufficient to alter the conclusions
* The transition probabilities are non-linear functions of time 0.60 S -~ about which intervention Is the most cost-effective.

===

* Even If the hazard rate Is constant, the RR iIs specific to the i% 0.50 A, \,\‘:‘\‘\'\*\%
time period for which the event probabilities are defined. £ 040 RR()HR =075
* If the length of the trial reporting the RR Is different to the " 030 e RROHR-0S \\.\.:_ « In the presence of competing risks, it Is not possible to
cycle length of the CEA then direct use of the RR to adjust the T Zremreoz accurately adjust individual transition probabilities because of
transition probabilities will give incorrect estimates. e | | | the complicated negative correlations that exist between them.
0 10 0 40 50 60 . T_he relative ri_sk estimate must be converte(_:i Into a hazard
ratio and the adjustment for treatment effect is then performed
- To show how a reported relative risk estimate can be on the rate (more likely log-rate) scale.
adjusted to the required cycle length for an economic model. Ratios of the errors introduced (RR(s) error / no HCC error) in * The transition probabilities for the required cycle length may
the estimated number of life months spent in state i for a5 then be estimated using Kolmogorov’s forward equations.
year time horizon for different treatment Hazard ratios

* To compare the magnitude of the error to that introduced by
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- ¢ s . ;:, — Relative error when
not using the ‘half-cycle’ correction. SN c=1. and s=12 i
T — Relative error when Conclusions
» To demonstrate the impact that different factors have on the - \ A |
_ = | — Relative error when : - -
magnitude of the error. S \ c=1, and s=48 » The Error Introduced by not adjusting reported RR estimates
Methods z % \ L‘i'g“;‘; deggzgvhe” i to the cycle length of the economic model will often have a
T 100 larger impact than the half cycle correction and is just as
stment to the Relative = simple to implement.
0

The relative risk can be estimated for the correct cycle time as
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Where C Is the cycle length of the economic model.




