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SEARCH STRATEGY

Table 1. Example search strategy (EMBASE update search for randomised controlled trials)

OVID: EMBASE 1974 to July 03 (searched on 4" July 2017 from Week 3 2016 to Week 27 2017)

# | Search Terms Results
1 | Carcinoma, Renal Cell/ 20712
2 | (renal cell carcinoma$ or cell renal carcinoma$ or renal carcinoma$ or kidney carcinoma$ or 66950

kidney cell carcinoma$ or renal adenocarcinoma$ or kidney adenocarcinoma$ or
adenocarcinoma$renal or adenocarcinoma$kidney$).mp.

3 | (hypernephroma$ or nephroid carcinoma$ or hypernephroid carcinoma$ or kidney 17922
hypernephroma$ or kidney pelvic carcinoma$ or kidney pyelocarcinoma$ or renal
hypernephroma$ or grawitz tumo?r$ or renal cell neoplasm$ or renal cell cancer$ or renal
tumo?r$ or carcinoma chromophobe cell kidney$ or chromophobe cell kidney carcinomas).mp.

4 | kidney neoplasms/ 10255
5 | (cancer$ adj2 kidney$1).ti,ab. 5836
6 | (neoplasm$l adj2 kidney$1).ti,ab. 329

7 | (neoplasm$1 adj2 renal).ti,ab. 2153
8 | (cancer$ adj2 renal).ti,ab. 12586
9 | (tumo?r$1 adj2 kidney$1).ti,ab. 4838
10 | (tumo?r$l adj2 renal).ti,ab. 14674
11 | or/1-10 92199
12 | (axitinib or inlyta or AG013736 or "AG 013736").mp. 3492
13 | (sorafenib or nexavar or bay 43-9006 or bay 439006 or bay43-9006 or bay439006).mp. 23166
14 | (sunitinib or sutent or pha 2909040ad or pha2909040ad or "su 010398" or "su 011248" or su 18935

10398 or su10398 or su 11248 or su010398 or su011248 or su11248).mp.

15 | (everolimus or afinitor or certican or zortress or nvp-rad-001 or rad-001 or rad 001a or rad001 or | 23010
rad001a or sdz rad).mp.

16 | (nivolumab or opdivo or ONO4538 or ONO 4538 or BMS936558 or BMS 936558 or MDX1106 or | 4666
MDX 1106).mp.

17 | (temsirolimus or cci-779 or cell-cycle-inhibitor-779 or nsc 683864 or nsc683864 or torisel).mp. 7267
18 | (bevacizumab or avastin or nsc 704865 or nsc704865 or anti-vegf or rhumab-vegf).mp. 50865
19 | (armala or pazopanib or gw786034 or gw 786034 or sh 710468 or sh710468 or votrient).mp. 5612
20 | or/12-19 99220
21 | Clinical trial/ 934498
22 | Randomized controlled trial/ 460454
23 | Randomization/ 74486
24 | Single blind procedure/ 28210
25 | Double blind procedure/ 140589
26 | Crossover procedure/ 52369
27 | Placebo/ 309726
28 | Randomi?ed controlled trial$.tw. 162409
29 | Rct.tw. 24817
30 | Random allocation.tw. 1704
31 | Randomly allocated.tw. 28013
32 | Allocated randomly.tw. 2271
33 | (allocated adj2 random).tw. 867

34 | Single blind$.tw. 19692
35 | Double blind$.tw. 180274
36 | ((treble or triple) adj blind$).tw. 721

37 | Placebo$.tw. 257991

38 | Prospective study/ 388181
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39 | or/21-38 1782373
40 | Case study/ 48285
41 | Case report.tw. 342862
42 | Abstract report/ or letter/ 1025233
43 | or/40-42 1408381
44 | 39 not 43 1736655
45 | 11 and 20 and 44 3942

46 | Animals/ not Humans/ 1295518
47 | 45 not 46 3942

48 | (editorial or letter).pt. 1521255
49 | 47 not 48 3868

50 | limit 49 to em=201603-201727 327
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DATA EXTRACTION

Table 2. Data extraction template

Study or trial name:

Publication
source

Full reference for all publications:

Design

Study design

Number of centres & Country/countries

Recruitment dates

Length of follow-up [include study start date, data
cut-off and completion date]

Source of funding

Eligibility criteria (inclusion and exclusion)

Participants and treatment arms

Intervention:

Comparator:

Publication,
data cut-off

Intervention, method of delivery, dose and
frequency

Concomitant medication(s) or therapies

Cross-over or post-study interventions allowed
Number of patients (%)

Number of cycles
At least one dose reduction n (%)

Treatment duration (and the data cut offs for each
publication for the study)

Number randomised

Number who received study medication

Number withdrawn/ discontinued and reasons
[give breakdown]

Disease stage and/or metastatic disease
[give breakdown]

Previous systemic therapy treatments, n (%) [give
breakdown]

Age, years: median (range)

Ethnicity, n (%)
[give breakdown]

Male, n (%)

Performance status n (%)




SUPPLEMENTARY FILE

Targeted therapies for previously treated advanced or metastatic renal cell carcinoma:
systematic review and network meta-analysis

[give tool and breakdown] |

Reported subgroups None reported

Reported outcomes

Primary outcome

Secondary outcomes

Outcomes and time points with data reported for
subgroups of prior baseline therapies

Outcomes and time points with data reported for
subgroups of baseline prognostic scores (e.g.
ECOG, MSKCC)

Results Intervention Comparator Publication,
data cut-off

PFS

HR (95% Cl)

HR (95% CI) for subgroups based on prior therapy:

PFS, median (95% CI) months

PFS, median (95% CI), months for subgroups
based on prior therapy

Number of progression events n (%)

Overall survival

HR, (95% CI)

HR, (95% CI) for subgroups based on prior therapy

Number of deaths, n (%)

Median OS, months (95% CI)

Median OS, (95% CI) months for subgroup based
on prior therapy

Number of deaths, n (%) for subgroups based on
prior therapy

Response

Obijective response, n (%)

Complete response, n (%)

Partial response, n (%)

Stable disease, n (%)

Progressive disease, n (%)

Time to response, months (median [range])

Duration of response, median (95% CI), months

Other measures of response

HRQoL
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[Scale 1] Mean end of treatment

[Scale 1] Mean difference (95% CI)

Completion rate

Adverse events (AE’s)

N in safety analysis

Total AE’s (any Grade)

Total AE’s Grade 23

[enter list of individual AEs]

Risk of bias assessment based (RCTs)

Domain Risk assessment Comments
Random sequence generation [Low/High/Unclear]

Allocation concealment [Low/High/Unclear]

Blinding (who [participants, [Low/High/Unclear]
personnel], and method)

Other biases [Low/High/Unclear]
Progression-free survival

-Blinding of outcome assessment [Low/High/Unclear]
-Incomplete outcome data [Low/High/Unclear]

-Selective reporting [Low/High/Unclear]

Overall survival

-Blinding of outcome assessment [Low/High/Unclear]
-Incomplete outcome data [Low/High/Unclear]

-Selective reporting [Low/High/Unclear]

Response (partial response, disease stabilisation, progressive disease)

-Blinding of outcome assessment

[Low/High/Unclear]

-Incomplete outcome data

[Low/High/Unclear]

-Selective reporting

[Low/High/Unclear]

HRQoL

-Blinding of outcome assessment

[Low/High/Unclear]

-Incomplete outcome data

[Low/High/Unclear]

-Selective reporting

[Low/High/Unclear]

Adverse events

-Blinding of outcome assessment

[Low/High/Unclear]

-Incomplete outcome data

[Low/High/Unclear]

-Selective reporting

[Low/High/Unclear]
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Table 3. Summary of Cochrane risk of bias assessment for randomised control trials

RISK OF BIAS SUMMARIES

Criteria AXIS Checkmate | HOPE 205 | METEOR | RECORD-1
-025

All Random sequence generation v v v v v

Outcomes | Aljocation concealment v v v v v
Blinding: participant/personnel [ | [ | K K v

Outcome-specific

oS Blinding: outcome assessment v v v v v
Incomplete outcome data v ? v ? v
Selective Reporting v v v v v
Other Biases ? ? ? ? ?

PFS Blinding: outcome assessment v K v v v
Incomplete outcome data v v v ? v
Selective Reporting v v v v v
Other Biases NA NA ? NA NA

ORR Blinding: outcome assessment v K v v v
Incomplete outcome data ? 4 v ? v
Selective Reporting v v v v 2
Other Biases NA NA ? NA NA

HRQoL |Blinding: outcome assessment K K NA K |
Incomplete outcome data v v NA ? v
Selective Reporting v v NA v K
Other Biases NA NA NA NA NA

AE Blinding: outcome assessment | X K K v
Incomplete outcome data v v v v v
Selective Reporting v v v v v
Other Biases NA NA ? NA NA

Key: ¥, lowrisk; ?, unclear risk; KIINIGHIESE NA. not applicable.
Abbreviations: OS, overall survival;, PFS, progression-free survival; ORR, objective response rate; HRQoL, health-
related quality of life; AE, adverse effects.
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Table 4. Summary of ROBINS-I risk of bias assessments in hon-randomised studies

Guida Heng lacovelli Lakomy SPAZO-2 | Vogelzang | Wong

2017 2016 2015 2017 2016 2014
Overall survival
Confounding ~ ~ K | - N N
Selection v v v v v 4 v
Intervention v v v v v v v
classification
Intervention v v v v 4 4 v
deviations
Missing data v NI v v v v X
Outcome v v v v v v v
measures
Outcome reporting v v v v v v v
Overall X ~ X [ ] ~ ~ X
judgement
Progression-free survival
Confounding X ~ - K - - ~
Selection v v - v 4 v v
Intervention v v - v 4 v v
classification
Intervention v v - v v v v
deviations
Missing data v NI - v v v X
Outcome X X - X K X X
measures
Outcome reporting X K - K K X X
Overall X X - | K X X
judgement

Abbreviations: PFS = progression-free survival; OS = overall survival

Key: ¥, low riski ~, moderate risk; XjiSeriousirisk, MICHHSEMESERY \!. no information.
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Table 5. Study data: overall survival

DATASETS

Study Data details T1 | T2 | HR (95% CI) T1 median T2 median (95%
months (95% CI) | ClI)

AXIS? Prior sunitinib 5 6 1.00 (0.78t0 1.27) | NR NR

subset

CheckMate - 3 |1 |0.73(0.57t00.93) | 25.0 (21.8to NE) | 19.6 (17.6to

0252 23.1)

HOPE 2053 July 2015 cutoff 7 |1 |0.59(0.36t00.97) | 25.5(16.4to 15.4 (11.8to
32.1) 20.6)

METEOR* 31 Dec 2015 cutoff |2 |1 | 0.66(0.53t00.83) | 21.4(18.7to NE) | 16.5 (14.7 to

18.8)

RECORD-15 RPSFT adjusted 1 |4 | 0.60(0.22t01.65) | 14.4 (NR) 10.0 (NR)

Guida 2017¢* 5 |1 |133(0.8t02.1) 149 (7.4t0 22.4) | 21.5(16.5to 26.5)

Heng 20167 - 6 |1 |1.25(0.75t02.10) | 18.7 (NR) 23.0 (NR)

Heng 20167 - 5 |1 |1.22(0.77t01.94) | 23.5 (NR) 23.0 (NR)

lacovelli 20158 - 6 |1 |221(1.47t03.31) | NR NR

SPAZO-2° Adjusted results 5 |1 |0.81(0.60to1.20) | 11.6 (7 to 16) 9.5 (710 12)

Vogelzang - 1 5 1.16 (0.741t0 1.82) | NR NR

201610

Wong 20141 Full adjusted results | 1 6 0.66 (0.44 t0 0.99) | 19.0 (NR) 13.8 (NR)

Abbreviations: T1, treatment 1; T2, treatment 2 (baseline); HR, hazard ratio; Cl, confidence interval; NE, not estimable; RPSFT,
rank preserving structural failure time model; NR, not reported.
Treatment codes: 1, everolimus; 2, cabozantinib; 3, nivolumab; 4, best supportive care/placebo; 5, axitinib; 6, sorafenib; 7,
lenvatinib with everolimus. Studies in bold formed the primary analysis.

*Data from personal communication with the study author, 11 March 2018

Table 6. Study data: progression-free survival

Study Data details T1 | T2 | HR (95% CI) T1 median T2 median (95%
months (95% CI) | CI)

HOPE 20512 IRR 7 |1 |0.45(0.27t00.79) | 12.8 (7.4t0 17.5) | 5.6 (3.6 t0 9.3)

METEOR* IRR for ITT 2 |1 |051(0.41t00.62) | 7.4 (6.6t0 9.1) 3.9 (3.7t0 5.1)

RECORD-113 Final analysis, ICR | 1 4 0.33(0.25t00.43) | 4.9 (4.0t0 5.5) 1.9(1.8t0 1.9)

AXIS? Prior sunitinib subset | 5 6 0.72 (0.57t00.90) | 6.5(5.7t0 7.9) 4.4 (291t04.7)

Guida 20176* 5 |1 |084(055t01.2) |7.7(53t010.2) | 5.3(4.0t06.6)

Heng 20167 - 6 |1 |1.47(0.95t02.28) |- -

Heng 20167 - 5 1 1.26 (0.81t0 1.95) | - -

lacovelli 20158 - 6 1 NR NR NR

SPAZO-2° Adjusted results 5 1 0.76 (0.5t0 1.1) 53@Bto7) 4.6 (3to 6)
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Vogelzang Adjusted results 1 5 1.16 (0.85t0 1.59) | NR NR
20161
Wong 201411 Adjusted results 1 6 0.76 (0.55t0 1.04) | 10.1 (NR) 8.6 (NR)

Abbreviations: T1, treatment 1; T2, treatment 2 (baseline); HR, hazard ratio; Cl, confidence interval; NR, not reported.

Treatment codes: 1, everolimus; 2, cabozantinib; 3, nivolumab; 4, best supportive care/placebo; 5, axitinib; 6, sorafenib; 7,
lenvatinib with everolimus. Studies in bold formed the primary analysis.
*Data from personal communication with the study author, 11 March 2018

Table 7. Study data: objective response rate

N Objective response
Study T1 T2 T1 T2 T1 T2
AXISH4 5 6 361 362 70 34
CheckMate 0252 | 3 1 410 411 103 22
HOPE 205*? 7 1 51 50 18 0
METEOR* 2 1 330 328 57 11
RECORD-113 1 4 277 139 5 0

lenvatinib with everolimus

Abbreviations: T1, treatment 1; T2, treatment 2 (baseline).
Treatment codes: 1, everolimus; 2, cabozantinib; 3, nivolumab; 4, best supportive care/placebo; 5, axitinib; 6, sorafenib; 7,

Table 8. Study data: grade 3 or 4 adverse events

N Grade 3 or 4 adverse events
Study T1 T2 T1 T2 T1 T2
AXIS? 5 6 359 355 NR NR
CheckMate 0252 | 3 1 406 397 76 145
HOPE 20515 7 1 51 50 36 25
METEOR* 2 1 331 322 235 193
RECORD-113 1 4 274 137 NR NR

lenvatinib with everolimus

Abbreviations: T1, treatment 1; T2, treatment 2 (baseline); HR, hazard ration; Cl, confidence interval; NE, not estimable; RPSFT,
rank preserving structural failure time model; NR, not reported.
Treatment codes: 1, everolimus; 2, cabozantinib; 3, nivolumab; 4, best supportive care/placebo; 5, axitinib; 6, sorafenib; 7,

Table 9. Study data: health-related quality of life (not meta-analysed)

0.63t0 1.34) p = 0.48

Study T1 | T2 | Study FKSI scales EuroQol scales EORTC QLQ-C30
analysis
details
AXIS16 5 6 End of | DRS: MD 0.12 (-0.45 5D Index: MD 0.02 (- NR
treatment MD | to 0.69) p = 0.68; 0.01to0 0.05) p=0.19
(95% CI) FKSI-15: MD 0.35 (- | VAS: -0.53 (-2.77 to

1.72) p = 0.65

10
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CheckMate | 3 1 Median DRS: NR NR

0252 E:hang? niv -2 (-1 to 16)
range at :
week 104 evo 2 (-7 to 15)

HOPE 205 | 7 1 NA NR NR NR

METEOR 2 1 NA NR NR NR

RECORD- |1 4 Time to | DRS: HR 0.82, 95% | NR Global health status

17 deterioration Cl 0.75 to 0.92, p = HR 0.85 (0.75 to
HR (95% CI); | 0.001 0.96) p = 0.006
results favour Physical functioning
placebo HR 0.84 (0.75 to

0.94) p = 0.001

Abbreviations: FKSI-DRS = Functional Assessment of Cancer Therapy (FACT) Kidney Cancer Symptom Index; DRS = Disease-
related Symptoms subscale of the FKSI-15; EQ-5D = European Quality of Life self-report questionnaire; VAS = visual analogue
scale; EORTC QLQ = European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire; MD,

mean difference; Cl, confidence interval; HR, hazard ratio; NA, not applicable; NR, not reported

11
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WINBUGS CODE

CODE 1: Fixed effect log hazard ratio NMA for 2-arm studies (overall survival primary and
progression-free survival primary)

model{
#Model for log-hazard ratios
for(i in 1:ndp){
preclil<- 1/(se[i]*se[i])
Ihr[i]~dnorm(md(i],precli])

#Fixed effect model for log hazard ratios
mdl[i] <- dt[i]] - d[bli]]

#Deviance residuals for data i
devl[i] <- (Ihr[i] - md[i])*(Ihr[i] - md[i])/(se[i]*se[i])
}

resdev <- sum(dev[])

#Give priors for log hazard ratios
d[1]<-0
for (kin 2:nt){
d[k] ~ dnorm(0,.001)
}

#Rank the treatment effects (with 1=best) & record the best treatment
for(k in 1:nt){

rk[k]<- rank(d[],k)

best[k]<-equals(rk[k],1)

}

#All pairwise log hazard ratios and hazard ratios
for (cin 1:nt-1){
for (kin (c+1):nt){
Ihzr[c,k] <- d[k] - d[c]
HR[c,k] <- exp(lhzr[c,k])
1

}

CODE 2: Fixed effect odds ratio NMA (objective response rate analysis)
model{
for(iin 1:ns){

deltali,t[i,1]]<-0
mu[i] ~ dnorm(0,.0001)

for (k in 1:nali]) {
rli,tfi,k]] ~ dbin(pli,t[i,k]],n[i,t[i,k]])

12
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logit(pl[i,t[i,k]])<-muli] + delta[i,t[i,k]]
rhat[i,t[i,k]1<- p[i,t[i,k]] * n[i,t[i,k]]

resdev[i,k]<- 2 * (r[i,t[i,k]] * (log(r[i,t[i,k]]) - log(rhat[i,t[i,k]])) + (n[i,t[i,k]] - r[i,t[i,k]]) * (log(n[i,t[i,k]] - r[i,t[i,k]]) -
log(n[i,t[i,k]] - rhat[i,t[i,k]])))
}

sumdev(i]<-sum(resdev(i,1:na[i]])

for (kin 2:nafi]) {
deltal[i,t[i,k]] <- d[t[i,k]] - d[t[i,1]] # trial-specific LOR
}

}

sumdevtot<- sum(sumdev[])

d[1]<-0

for (kin 2:nt){
d[k] ~ dnorm(0,.0001)
}

for (i in 1:ns) {
mul[i] <- muli] * equals(t[i,1],1)
}

for (kin 1:nt) {
logit(T[k])<- sum(mul[])/nb +d[k]
}

for (kin 1:nt) {
rk[k]<-nt - rank(T[],k)
best[k]<-equals(rk[k],1)
}

for (cin 1:(nt-1)) {
for (kin (c+1):nt) {
lor[c,k] <- (d[k] - d[c])
or[c,kl<-exp(lor[c,k])
}
}
}

CODE 3: Fixed effect log hazard ratio NMA to combine 2-arm and multi-arm studies (overall

survival sensitivity and progression-free survival sensitivity)
model{

# Priors

#On tx effect mean
beta[1] <-0

for (ttin 2:nt){
beta[tt]~dnorm(0,1.0E-6)
}

#On individual study baseline effect
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for(ss in 1:ns){

alpha[ss] ~ dnorm(0,1.0E-6)

}

# Fit data
for(ii in 1:ndp){

mulii] < - alphalt[ii]]*multi[ii] + beta[tx[ii]] - beta[b[ii]]
preclii] < - 1/pow(selii],2)
m[ii] ~ dnorm(mulii],precii])

}

# Calculate HRs
for (hhin 1:nt) {

hr[hh] < -exp(beta[hh])

}

# Rank
for (Il'in 1:nt) {

rk[ll]<-rank(beta[],Il)

best[ll] < - equals(rk[ll],1)

}
}

Table 10. Results of the RCT network meta-analyses for objective response rate, with 0.5

RESULTS

correction of 0 values
Best supportive | Lenvatinib+ Nivolumab Cabozantinib Everolimus
care everolimus
Everolimus 0.24 (0.00 to 91190 (9.30 to 6.23 (3.78 to 6.61 (3.27 to -
1.39) 34400) 10.01) 12.55)
Cabozantinib 0.04 (0.00 to 14500 (1.36 to 1.06 (0.41to - 0.15 (0.08 to
0.24) 5629) 2.19) 0.31)
Nivolumab 0.00 (0.00 to 7.73 (1.46 to - 0.94 (0.46 to 0.16 (0.10 to
0.24) 5652) 2.41) 0.26)
Lenvatinib + 0.01 (0.00 to - 0.13 (0.00 to 0.00 (0.00 to 0.00 (0.00 to
everolimus 0.04) 0.68) 0.74) 0.11)
BSC - 193 (24.99 to 657000 (4.15 to 23.53 (4.10 to 4.02 (0.72to
4494382) 9580) 30312) 4826)

Abbreviations: BSC, best supportive care; OS, overall survival; PFS, progression-free survival
Results are odds ratios with 95% credible interval; odds ratios > 1 favour the treatment along the top row.
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