


Supplementary Material
[bookmark: _GoBack]More detailed results and a Stata script as an example for an analysis

Tab A1

	Variant
	Description
	
	d.f.

	Flex
	
	FP 1
	FP 2

	1 
	FP powers determined for main eﬀect of x;                    
use these same powers at each level of 

	1
	2

	2 
	FP optimized over levels of t; use                               
these same powers at each level of t

	1
	2

	3 
	As flex2, but re-estimate powers                              
for main eﬀect of x

	1
	2

	4 

	Optimize FP for main eﬀect and                                  
separately at each level of t
	2
	4



Variants of MFPI with various constraints, giving differing flexibility for the functions. d.f. stands for degrees of freedom for the tests of interaction. See the web appendix from Royston and Sauerbrei (2013) for details.
Tab A2
	ER
	HR
	SE
	P
	95% CI

	0-5
	0.700
	0.077
	0.0012
	0.564, 0.869

	6-29
	0.779
	0.065
	0.0027
	0.661, 0.917

	30-76
	0.885
	0.076
	0.1561
	0.747, 1.048

	>76
	0.927
	0.050
	0.1586
	0.834, 1.030


Preliminary analysis of pooled data. Estimated effect of CT (hazard ratio) in a Cox model for each of four ER subgroups, stratified by study.
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	FP1
	FP2

	
	trial
	powers
	p-values
	powers
	p-values

	1
	IBCSG-3
	0
	0.0917
	(-2,-2)
	0.2511

	2
	IBCSG-7
	0.5
	0.8729
	(-0.5,-0.5)
	0.9963

	3
	IBCSG-9 
	-0.5
	0.1198
	(-0.5,0)
	0.0390

	4
	NCIC-MA4 
	0.5
	0.2195
	(0,3)
	0.0289

	5
	NSABP-B16-1
	3
	0.2444
	(3,3)
	0.6791

	6
	NSABP-B16-2
	0
	0.1027
	(0.5,0.5)
	0.1585

	7
	NSABP-B20
	3
	0.5155
	(3,3)
	0.3277

	8
	SWOG-S8814
	1
	0.0081
	(1,1)
	0.0687

	
	Pooled
	0
	0.0215          
	(0,2)
	0.0136



Sensitivity analyses for the choice of the FP functions in the individual trials and for the meta-analysis (pooled data, stratified by trial). Comparison of (FP1, flex3; power 0 chosen) with (FP2, flex1; powers (0,2) chosen). p-values from the test for interactions.



Table A4 
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Stata script (called metatefs_x.do) to create and plot four metaTEFs for FP1(flex3) and FP2(flex1) for fixed- and random-effects models. All models fitted are Cox proportional hazards models.






Appendix figures
[bookmark: _Hlk67921780]Figure A1: Effect of chemotherapy in each study. Please note the different lengths of follow-up times.
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Figure A2: Distribution of ER per study[image: ]











Figure A3: Preliminary analysis of single studies. Estimates of DFS in each of four ER subgroups. Please note the different lengths of follow-up times. 
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Figure A4: In the pooled analysis log(ER+1) was chosen as the best fitting FP1 function (correct). TEFs from the eight single studies and the pooled analysis.  Please note the log scale of ER+1. 
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Figure A5: Studywise TEFs (FP2, flex1); for comparison the ‘pooled’ estimate is also given.
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Figure A6a, A6b: Treatment effect function for fixed and random effect models, shadowed areas are 95% pointwise confidence intervals. 
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* Apply metatef using studywise FP2 powers: fixed effect model

metacurve_i, by(trial) with(chemo) fixpowers(p) generate(f3) ///
studywise: stcox erl

local functions "functions' f3

label variable f3 "FP2, fixed"

* Apply metatef using studywise FP2 powers: random effect model
local f f4
metacurve_i, by(trial) with(chemo) fixpowers(p) generate(f4) ///
studywise random: stcox erl
local functions "functions' f4
label variable f4 "FP2, random”
/*
Plot functions between ER = @ and ER = 1000 fmol.
Begin with housekeeping for labelling axes etc.
*/
local ermax 1000
local xlabel xlabel(1l "@" 2 "1" 3 "2" 6 "5" 11 "1@" 21 "20" ///
51 "50" 101 "100" 201 "200" 501 "500" 1001 "1000", grid)
local ymin -0.3
local ymax 0.1
local ystep 0.1
local ylabel yscale(r( ymin® “ymax')) ylabel( ymin'( ystep') ymax', ///
angle(horizontal) format(%5.1f) grid)
local lpattern solid dash dash_dot longdash
local width medthick

* Plot the four curves

line " functions' erl if er <= “ermax', sort xscale(log) ///
xtitle("ER, fmol (log scale of ER+1)") “xlabel® “ylabel® ///
ytitle("TEF (log HR)") lpattern( lpattern’) lwidth( width' ..) ///
title("MetaTEF functions™) ///

legend(region(color(%50)) ring(@) rows(2) pos(5) symxsize(5))

* Store plot in PDF format
graph export metatefs_x.pdf, replace
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1/*
This do-file (Stata script) creates and plots four meta-TEFs:
for FP1(FLEX3) and FP2(FLEX1) for fixed- and random-effects models.
All models fitted are Cox proportional hazards models.

It illustrates how to use the community-contributed Stata program
metatef to do such an analysis. Note that the community-contributed
Stata program mfpi is also required. Both programs may be downloaded
and installed from the Statistical Software Components (SSC) archive,
done (in Stata) by typing "ssc install mfpi" and "ssc install metatef”.

Best executed silently by typing "run metatefs_x" in Stata.

Patrick Royston, 12oct2021.
,*/
version 15.1
* Set graphics color scheme
set scheme s2color

* Clear memory and load Breast Cancer Data Mart (BCDM) dataset
clear all

use bcdm

generate erl = er+l

* Store pooled FP1 (FLEX3) power, determined elsewhere
local p ©

* Create matrix ("p') of studywise FP1 (FLEX3) powers for ER x chemo
'forvalues i = 1/8 {
mfpi, treatment(chemo) fpl(er) flex(3) : stcox if trial=
local pl = r(powint)
local p "p" \ "p1°’

1
matrix p = ("p")

* Apply metatef using studywise FP1 powers: fixed effect model

metacurve_i, by(trial) with(chemo) fixpowers(p) generate(fl) ///
studywise: stcox erl

local functions “functions' f1

label variable f1 "FP1, fixed"

* Apply metatef using studywise FP1 powers: random effect model

metacurve_i, by(trial) with(chemo) fixpowers(p) generate(f2) ///
studywise random: stcox erl

local functions “functions' f2

label variable f2 "FP1, random”

// Studywise FP2 powers
* Store pooled FP2 (FLEX1) powers, determined elsewhere
local p 0,2

* Create matrix ("p') of studywise FP2 (FLEX1) powers for er x chemo
'forvalues i = 1/8 {
mfpi, treatment(chemo) fp2(er) flex(1l) : stcox if trial=="1i"
local pfp2 “r(powint)’
local pl: word 1 of “pfp2’
local p2: word 2 of “pfp2’
local p "p' \ "p1','p2°'
1
matrix p = ("p')




