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A B S T R A C T

Background

The use of systemic immunotherapy targets is emerging as an important treatment option for metastatic urothelial carcinoma, partic-

ularly for patients who cannot tolerate or who fail cisplatin-based chemotherapy. One such target is the inhibition of the checkpoint

protein programmed cell death-1 (PD-1) receptor and its ligand (PD-L1) by monoclonal antibodies.

Objectives

To assess the effects of pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease

progression during or following platinum-containing chemotherapy.

Search methods

We performed a Cochrane Rapid Review, limiting our search to published studies in the English language. We searched databases of

the medical literature, including the Cochrane Central Register of Controlled Trials and MEDLINE, as well as trial registries including

ClinicalTrials.gov and the World Health Organization International Clinical Trials Registry Platform (WHO ICTRP). Our search

extended from January 2000 to June 2018.
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Selection criteria

We included randomised controlled trials except cross-over trials and cluster randomised trials. We excluded all other study designs.

Participants included had locally advanced or metastatic urothelial carcinoma of the bladder, with disease progression during or following

platinum-containing chemotherapy (synonymous with second-/third-/fourth-line therapy). This review focused on pembrolizumab

(synonyms: MK-3475, lambrolizumab, Keytruda).

Data collection and analysis

Two review authors independently classified and abstracted data from the included study. The certainty of evidence was rated according

to the Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach.

Main results

We identified one randomised controlled trial that included 542 participants, which compared the use of pembrolizumab monotherapy

versus chemotherapy for the treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. Results were reported after a median follow-up of 14.1 months (range 9.9 to 22.1 months).

Primary outcomes

Pembrolizumab probably reduces the risk of death from any cause (hazard ratio (HR) 0.73, 95% confidence interval (CI) 0.59 to 0.90;

moderate certainty evidence). This corresponds to 115 fewer deaths (191 fewer to 38 fewer) per 1000 participants with pembrolizumab

at 12 months. We downgraded the certainty of evidence one level for imprecision.

Pembrolizumab may slightly improve quality of life (change from baseline to week 15 assessed with the Core Quality of Life Ques-

tionnaire; higher value reflects better quality of life; scale 0 to 100) with a mean difference (MD) of 9.05, 95% CI 4.61 to 13.50; low

certainty evidence). We downgraded the certainty of evidence two levels for study limitations and imprecision.

Secondary outcomes

Pembrolizumab may have little or no effect on disease progression (HR 0.98, 95% CI 0.81 to 1.19; low certainty evidence). This

corresponds to three fewer patients (42 fewer to 24 more) whose disease progressed per 1000 participants at 12 months. We downgraded

the certainty of evidence two levels for study limitations and imprecision.

Pembrolizumab probably improves treatment response (based on complete or partial radiologic response) with a risk ratio (RR) of

1.85, 95% CI 1.24 to 2.77; moderate certainty evidence). This corresponds to 97 more respondents (27 more to 202 more) per 1000

participants with pembrolizumab. We downgraded the certainty of evidence one level for imprecision.

Pembrolizumab may have little or no effect on treatment-related mortality (RR 0.96, 95% CI 0.24 to 3.79; low certainty evidence). This

corresponds to one fewer (12 fewer to 44 more) treatment-related deaths per 1000 participants with pembrolizumab. We downgraded

the certainty of evidence two levels for study limitations and imprecision.

Pembrolizumab may have little or no effect on discontinuations due to adverse events (RR 0.66, 95% CI 0.39 to 1.10). This corresponds

to 54 fewer discontinuations per 1000 participants (95% CI 79 fewer to 7 more). We downgraded the certainty of evidence for study

limitations and imprecision.

Pembrolizumab may reduce serious adverse events (RR 0.83, 95 CI 0.72 to 0.97; low certainty evidence). This corresponds to 107

fewer serious averse events per 1000 participants (95% CI 19 fewer to 176 fewer). We downgraded two levels for study limitations and

imprecision.

Authors’ conclusions

The use of pembrolizumab in men with advanced urothelial carcinoma with disease progression during or following platinum-containing

chemotherapy probably improves overall survival when compared with chemotherapy alone. At 12 months follow-up about 70% of

those in the chemotherapy group had died, compared with 59% of those treated with pembrolizumab. We are very uncertain about

the effects of pembolizumab on quality of life. Pembolizumab may also improve treatment response rates, and reduce the risk of serious

adverse events, but may make little or no difference to discontinuations of treatment due to adverse events. These conclusions are based

on a single trial that was sponsored by the producer of pembrolizumab.

P L A I N L A N G U A G E S U M M A R Y
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Pembrolizumab versus chemotherapy for treating advanced bladder cancer after recurrence/progression following platinum-

based chemotherapy

Review question

How does pembrolizumab (a newer medicine that works through the body’s immune system) compare to chemotherapy in patients

with cancer of the inner lining of the urinary system, called urothelial cancer, that has either come back or worsened after treatment?

Background

Medications that target the body’s immune system have been used for a long time to treat urothelial cancer. When the cancer has spread

to other organs outside the urinary tract, patients are often treated with chemotherapy using medicines called cisplatin or carboplatin

(platinum-containing chemotherapy). However, often the cancer comes back or becomes worse despite treatment. This review considers

the evidence for pembrolizumab, which is a member of a new class of medications that work through the immune sytem, and compares

it to chemotherapy.

Study characteristics

We considered only randomised controlled trials in this Cochrane Rapid Review, as they offer the most reliable results. This review is

current to 20 June 2018.

Key results

We found only one randomised study for our question. Participants included in this trial had metastatic (cancer that has spread to other

parts of the body) or advanced cancer that could not be removed by surgery, that had come back or worsened with other chemotherapy.

We found that pembrolizumab probably improves overall survival a little (evidence of moderate certainty). It may improve quality of

life slightly (low certainty evidence).

Pembrolizumab may have little or not effect on the time for the cancer to worsen or advance (low certainty evidence). It probably

improves treatment response as seen on X-ray scans such as computer tomography (moderate certainty of evidence).

Pembrolizumab may have little or no effect on deaths resulting from the treatment itself (low certainty evidence) but may result in

fewer patients stopping treatment due to unwanted side effects (low certainty evidence). It may also cause less serious side effects.

These conclusions are based on a single trial paid for by the company that makes pembrolizumab.

Certainty of evidence

The certainty of evidence ranged from moderate to very low.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Pembrolizumab compared to chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-containing chemotherapy.

A Cochrane Rapid Review

Participants: people with advanced urothelial carcinoma with disease progression during or following plat inum-containing chemotherapy

Setting: mult icentre; 120 sites in 29 countries

Intervention: pembrolizumab

Control: chemotherapy (vinf lunine or docetaxel or paclitaxel)

Outcomes Number of participants

(studies)

Certainty of the evidence

(GRADE)

Relative effect

(95% CI)

Anticipated absolute effects∗ (95% CI)

Risk with chemotherapy Risk difference with pem-

brolizumab

Time to death from any

cause (here: overall mortal-

ity at 12-month follow-up)

542

(1 RCT)

⊕⊕⊕©

MODERATE 1

HR 0.73

(0.59 to 0.90)

Study populat ion

695 per 1000 a 115 fewer per 1000

(191 fewer to 38 fewer)

Quality of life (Change f rom

baseline to week 15)

Assessed with: EORTCQLQ-

C30

Scale f rom 0 to 100 (a

higher score represents bet-

ter quality of lif e)

Follow-up: f rom baseline to

week 15

519

(1 RCT)

⊕⊕©©

LOW 234

MD 9.05 (4.61 to 13.50) The mean quality of lif e

(change f rom baseline to

week 15) was -8.3 score

change b

MD 9.05 score change higher

(4.61 higher to 13.50 higher)

Response rate (part ial and

complete response)

Follow-up: median 14.1

months

542

(1 RCT)

⊕⊕⊕©

MODERATE 1

RR 1.85

(1.24 to 2.77)

Study populat ion

114 per 1000 97 more per 1000

(27 more to 202 more)
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Treatment- related mortal-

ity

Follow-up: median 14.1

months

521

(1 RCT)

⊕⊕©©

LOW 12

RR 0.96

(0.24 to 3.79)

Study populat ion

16 per 1000 1 less per 1000

(12 fewer to 44 more)

Discontinuation due to ad-

verse event

Follow-up: median 14.1

months

521

(1 RCT)

⊕⊕©©

LOW 12

RR 0.66

(0.39 to 1.10)

Study populat ion

110 per 1000 37 fewer per 1000

(67 fewer to 11 more)

Serious adverse events (ir-

respective of attribution to

treatment)

Follow-up: median 14.1

months

521

(1 RCT)

⊕⊕©©

LOW 12

RR 0.83

(0.72 to 0.97)

Study populat ion

627 per 1000 107 fewer per 1000

(176 fewer to 19 fewer)

*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its

95%CI).

RR 0.66, 95%CI 0.39 to 1.10

CI: conf idence interval; HR: hazard rat io; MD: mean dif ference; RR: risk rat io; RCT : randomised controlled trial; EORTC QLQ-C30:.European Organisat ion for Research and

Treatment of Cancer Quality of Life Quest ionnaire-C30

GRADE Working Group grades of evidence

High certainty: We are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.

Moderate certainty: We are moderately conf ident in the ef fect est imate; the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is

substant ially dif f erent.

Low certainty: Our conf idence in the ef fect est imate is lim ited; the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.

Very low certainty: We have very lit t le conf idence in the ef fect est imate; the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1 Downgraded for imprecision due to wide conf idence intervals.
2 Downgraded for study lim itat ions (performance and detect ion bias)
3 Additonal concerns about select ive report ing bias but not downgraded further.
4 Downgraded for imprecision; 95%CI crosses minimal clinically important dif f erence of 10.
a The baseline risk for death of any cause in the chemotherapy group was assumed to be 69.3% at 12 months as reported by

Bellmunt 2017 (at 12 months, the est imated overall survival rate was 43.9% (95%CI 37.8 to 49.9) for part icipants treated with

pembrolizumab and 30.7% (95% CI 25.9 to 36.7) for part icipants treated with chemotherapy).

b Baseline risk for the chemotherapy group at 15 weeks as reported by Bellmunt 2017 (‘‘From baseline to week 15, scores were

stable for pembrolizumab (n = 266) (least squares [LS] mean +0.75 [95% CI -2.34 to +3.83]) but worsened for chemotherapy5
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(n = 254) (LS mean -8.30 [95% CI -11.76 to -4.83]); the dif ference in LS means between arms was 9.05 (95% CI 4.61-13.48;

nominal 2-sided P < 0.001)’’).

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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B A C K G R O U N D

Description of the condition

According to 2012 GLOBOCAN data (GLOBOCAN 2012),

urothelial carcinoma of the bladder is the ninth most common ma-

lignancy worldwide, with nearly 429,000 new cases and 165,000

cancer-related deaths every year. In addition to the bladder, urothe-

lial carcinoma can affect the renal pelvis, ureters, and the urethra.

A diagnosis is typically established by visualisation of the tumour

using cross-sectional imaging or cystoscopy, or both, followed by

transurethral resection, which is both diagnostic and therapeutic.

Urothelial carcinoma of the bladder is a heterogeneous entity and

can vary in presentation from non-invasive, low-grade disease to

invasive, high-grade forms that can rapidly progress to early metas-

tasis and death despite aggressive treatment. Invasive urothelial

carcinoma of the bladder is usually treated with radical cystec-

tomy and urinary diversion or with radiotherapy and concomi-

tant chemotherapy (EAU 2017; Leitlinienprogramm Onkologie;

NCCN Guideline 2017). The surgical therapy can be combined

with neoadjuvant or adjuvant chemotherapy (Leitlinienprogramm

Onkologie; NCCN Guideline 2017). Metastatic urothelial car-

cinoma is usually treated with palliative chemotherapy (EAU

2017; Leitlinienprogramm Onkologie; NCCN Guideline 2017).

The most effective chemotherapy regimens are combination plat-

inum-based therapies, such as MVAC (methotrexate, vinblas-

tine, doxorubicin, and cisplatin; Logothetis 1990), or a combi-

nation of gemcitabine plus cisplatin or carboplatin (EAU 2017;

Leitlinienprogramm Onkologie; NCCN Guideline 2017; von der

Maase 2000). Unfortunately, individuals with advanced urothelial

carcinoma often have progression or recurrence of urothelial cancer

following a first-line platinum-containing regimen for metastatic

or inoperable locally advanced disease. These individuals are then

often managed supportively or with inferior regimens. Vinflunine

is often used in Europe as a second-line chemotherapy regimen

and offers a median overall survival of 6.9 months compared to

4.6 months with best supportive care (Bellmunt 2013). The need

for novel therapies in this realm is clear.

Description of the intervention

The use of immunotherapy to treat bladder cancer is well estab-

lished, particularly the use of intravesical Bacillus Calmette-Guerin

for non-muscle invasive high-grade disease (Morales 1976). Sys-

temic immunotherapy targets, such as immune checkpoint recep-

tors and their ligands, have been the focus of several recent clin-

ical trials. For example, the inhibition of the checkpoint protein

programmed cell death-1 (PD-1) receptor and its ligand (PD-

L1) by monoclonal antibodies (mAb) has elicited effective antitu-

mour responses (Ribas 2015; Sharma 2015). Administered intra-

venously every two to three weeks, mAbs have shown promising

response rates against urothelial carcinoma (Bellmunt 2017; Kim

2015; Plimack 2017; Rosenberg 2016; Sharma 2016). The mAb

pembrolizumab targets the PD-1 receptor, and a randomised con-

trolled trial comparing pembrolizumab with paclitaxel, docetaxel,

or vinflunine chemotherapy in individuals in whom urothelial

carcinoma had recurred or progressed after platinum-based che-

motherapy has been reported (Bellmunt 2017). Pembrolizumab

was associated with longer overall survival and with a lower rate

of treatment-related adverse events than chemotherapy (Bellmunt

2017).

Adverse effects of the intervention

Grade 3 and 4 treatment- and immune-related adverse events

were recently reported in 16% and 5%, respectively, of individu-

als with post-platinum-treated advanced urothelial carcinoma us-

ing the mAb atezolizumab (Rosenberg 2016). Examples of ad-

verse events included elevated lipase and amylase levels, fatigue,

rash, and decreased lymphocyte and neutrophil counts (Rosenberg

2016). Similar adverse events and adverse event rates were reported

in a phase Ib study of pembrolizumab in metastatic urothelial car-

cinoma, with 5 of 29 participants reporting grade 3 or 4 adverse

events (Gupta 2015). Treatment-related deaths due to pneumoni-

tis and thrombocytopenia were reported in a phase I/II study with

nivolumab in a similar population (Sharma 2016).

How the intervention might work

Checkpoint proteins such as PD-1 work to inhibit a host’s immune

response against a tumour cell by preventing T-cells from attack-

ing the tumour cells that would otherwise be detected as foreign.

Tumour cells, including certain urothelial carcinoma cells, have

been shown to express high levels of PD-1 (Faraj 2015), thereby

enabling them to evade a host’s normal immune response. Check-

point inhibitors such as mAbs targeting PD-1 and its ligand, PD-

L1, can therefore block what would otherwise be an inhibitory

effect of T-cells, in turn “reactivating” a host’s immune system

against tumour cells (Park 2016).

Why it is important to do this review

Given the paucity of treatment options available for individuals

with advanced urothelial carcinoma who had progression or re-

currence of urothelial cancer following a first-line platinum-con-

taining chemotherapy (e.g. cisplatin, carboplatin) for metastatic

or inoperable locally advanced disease, the need for novel thera-

peutic targets is evident. Pembrolizumab has emerged as a novel

immunotherapy option, but to date no systematic review of the

available data has been carried out that has carefully evaluated the

certainty of evidence using Grading of Recommendations Assess-

ment, Development and Evaluation (GRADE) methodology to

better inform clinical practice.
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O B J E C T I V E S

To assess the effects of pembrolizumab monotherapy versus che-

motherapy for treatment of advanced urothelial carcinoma with

disease progression during or following platinum-containing che-

motherapy.

M E T H O D S

Criteria for considering studies for this review

Types of studies

This review is based on a published protocol (Narayan 2017).

For details on differences between the protocol and review see

’Differences between protocol and review’ section. We included

randomised controlled trials except cross-over trials and cluster

randomised trials. We excluded all other study designs.

Types of participants

We included participants with locally advanced (>T2) or

metastatic (M1) urothelial carcinoma of the bladder as deter-

mined by cross-sectional imaging or confirmed by biopsy, or both,

whose disease progressed during or following platinum-containing

chemotherapy (synonymous with second-/third-/fourth-line ther-

apy). We did not include participants receiving pembrolizumab as

first-line therapy.

Types of interventions

This review focused on pembrolizumab (synonyms: MK-3475,

lambrolizumab, Keytruda). We investigated the following com-

parisons of experimental intervention versus comparator interven-

tion.

Experimental interventions

• Pembrolizumab.

Comparator interventions

• Second-/third-/fourth-line chemotherapy.

Comparison

• Pembrolizumab versus second-/third-/fourth-line

chemotherapy.

Concomitant interventions have to be the same in the experi-

mental and comparator groups to establish fair comparisons. We

planned inclusion of all studies comparing pembrolizumab with

second-/third-/fourth-line chemotherapy, irrespective of dose,

route, frequency or duration.

Types of outcome measures

We predefined the following outcome measures.

Primary outcomes

• Time to death from any cause as measured from the time of

random sequence generation to time of death irrespective of

cause (time-to-event outcome).

• Quality of life as measured by validated instruments

(continuous outcome).

Secondary outcomes

• Time to progression as measured from the time of random

sequence generation to the time of first confirmed progression,

relapse, or death from urothelial carcinoma (time-to-event

outcome).

• Response rate (patients with no complete or partial

response), measured as complete response or partial response

according to Response Evaluation Criteria in Solid Tumors

(RECIST) 1.1 criteria (categorical outcome; Eisenhauer 2009).

• Treatment-related mortality (dichotomous outcome).

• Discontinuation due to adverse events (any grade according

to the Common Terminology Criteria for Adverse Events

(CTCAE)), measured from the time of random sequence

generation to discontinuation of therapy because of an adverse

event (dichotomous outcome).

• Rate of serious adverse events (grade 3, 4, or 5 according to

the CTCAE), such as pruritus, fatigue, diarrhoea, anaemia,

constipation, neuropathy, neutropenia, alopecia, hypo-/

hyperthyroidism, pneumonitis, colitis, nephritis, skin reaction,

thyroiditis, adrenal insufficiency, myositis, hypophysitis, or

cardiovascular events (dichotomous outcome).

If we were unable to retrieve the necessary information to analyse

time-to-event outcomes, we planned to assess the number of events

per total number of included patients for dichotomised outcomes

at 6 months and 12 months.

Main outcomes for ’Summary of findings’ table

We presented a ’Summary of findings’ table reporting the follow-

ing outcomes listed according to priority. Outcome priority was

determined by review authors providing content expertise (FK,

PD).

• Time to death from any cause (reported as overall mortality

at 12 months).

• Quality of life.

• Response rate (complete or partial response

radiographically).
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• Treatment-related mortality.

• Discontinuations due to adverse events.

Search methods for identification of studies

We conducted a Cochrane Rapid Review. For details on the search

strategy see the Appendices section.

Electronic searches

We searched the following sources.

• Databases of medical literature:

◦ Cochrane Central Register of Controlled Trials

(CENTRAL; June 2018);

◦ MEDLINE (via PubMed; January 2000 to June

2018).

• Databases of ongoing trials:

◦ ClinicalTrials.gov (www.clinicaltrials.gov/; 2000 to

June 2018);

◦ World Health Organization International Clinical

Trials Registry Platform (WHO ICTRP; apps.who.int/

trialsearch/; 2000 to June 2018).

This being an expedited, rapid review, we limited our search to

published studies and to the use of English as the language of pub-

lication. We did not search the databases and web-sites of insti-

tutions, such as pharmaceutical organisations, agencies, and soci-

eties. We began the search in 2000 because the underlying mech-

anism of action of tumour immunotherapy by PD-L1 blockade

was first reported in 2002 (Iwai 2002).

Searching other resources

We checked the reference lists of all identified trials, relevant re-

view articles, and current treatment guidelines for further liter-

ature (EAU 2017; Leitlinienprogramm Onkologie), but as this

is an expedited review, did not contact experts in the field, drug

manufacturers, or regulatory agencies for additional information

on unpublished trials.

Data collection and analysis

Selection of studies

We used reference management software to identify and remove

potential duplicate records (Endnote 2011). Two review authors

(VN, FK) independently scanned the abstract, title, or both, of

the remaining records retrieved and investigated all potentially rel-

evant records as full text, mapped records to studies, and classi-

fied studies as included studies, excluded studies, studies await-

ing classification, or ongoing studies using Covidence software

(Covidence). We resolved discrepancies through consensus or con-

sultation with a third review author (PD). We documented rea-

sons for the exclusion of studies that may have reasonably been

expected to be included in the review in a ’Characteristics of ex-

cluded studies’ table. We present an adapted Preferred Reporting

Items for Systematic Reviews and Meta-Analyses ((PRISMA) flow

diagram showing the process of study selection (Liberati 2009).

Data extraction and management

For studies that fulfilled the inclusion criteria, one review author

(FK) extracted key participant and intervention characteristics us-

ing a data extraction form based on the recommendations of the

Cochrane Handbook for Systematic Reviews of Interventions (Higgins

2011a). A second review author checked data entry (VN). We re-

solved disagreements by consensus or, when required, by consul-

tation with a third review author (PD).

We extracted the following information.

• Study design and number of study centres.

• Run-in period.

• Participant inclusion and exclusion criteria.

• Participant details, baseline demographics such as visceral/

liver metastases, age or ECOG (Eastern Cooperative Oncology

Group) performance status.

• The number of participants by study/study arm.

• Details of relevant experimental and comparator

interventions such as dose, route, frequency, and duration.

• Definitions of primary and secondary outcomes, and

method and timing of outcome measurement.

• Study funding sources

• Declarations of interest by primary investigators.

We attempted to provide information, including trial identifier,

about potentially relevant ongoing studies in the ’Characteristics

of ongoing studies’ table. We attempted to contact authors of

included studies to obtain key missing data when needed.

We extracted outcome data relevant to this review as needed for

the calculation of summary statistics and measures of variance.

For dichotomous outcomes, we attempted to obtain numbers of

events per total number of included participants to enable the

population of a 2 x 2 table, as well as summary statistics with cor-

responding measures of variance. For continuous outcomes, we at-

tempted to obtain means and standard deviations or the data nec-

essary to calculate this information. For time-to-event outcomes,

we attempted to obtain hazard ratios (HRs) with corresponding

measures of variance or the data necessary to calculate this infor-

mation.

Dealing with duplicate and companion publications

For duplicate publications, companion documents, or multiple

reports of a primary trial, we maximised the information yield

by collating all available data and used the most complete data
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set aggregated across all known publications. We listed multiple

reports of the primary trial as secondary references under the study

identifier of the included trial. In case of doubt, we gave priority

to the publication reporting the longest follow-up associated with

our primary or secondary outcomes.

Data from clinical trial registers

We extracted data from any included studies published in clinical

trial registers.

Assessment of risk of bias in included studies

One review author assessed the risk of bias in each included study

(FK), and a second review author checked the data entry (VN).

We resolved disagreements by consensus, or by consultation with

a third review author (PD).

We assessed the risk of bias in included randomised controlled

trials using the Cochrane ’Risk of bias’ tool (Higgins 2011b). We

assessed the following domains.

• Random sequence generation (selection bias).

• Allocation concealment (selection bias).

• Blinding of participants and personnel (performance bias).

• Blinding of outcome assessment (detection bias).

• Incomplete outcome data (attrition bias).

• Selective reporting (reporting bias).

• Other sources of bias.

We judged the study as being at ’low risk’, ’high risk’, or ’unclear

risk’ for each domain and evaluated individual bias items as de-

scribed in the Cochrane Handbook for Systematic Reviews of Inter-

ventions (Higgins 2011b). We present a ’Risk of bias’ graph to il-

lustrate these findings.

For performance bias (blinding of participants and personnel) and

detection bias (blinding of outcome assessment), we evaluated the

risk of bias separately for each outcome (Hróbjartsson 2013), but

grouped outcomes as appropriate, as detailed below.

With regard to performance bias, we judged outcomes as being

similarly susceptible to performance bias and rated them as one

group.

We defined the following endpoints as subjective outcomes in

terms of susceptibility to detection bias and rated them as one

group.

• Quality of life.

• Progression-free survival.

• Response rate (patients with complete or partial response).

• Treatment-related mortality.

• Rate of serious adverse events.

We defined the following endpoint as an objective outcome in

terms of susceptibility to detection bias.

• Overall survival.

We assessed attrition bias (incomplete outcome data) on an out-

come-specific basis, and grouped outcomes with like judgements

when reporting our findings in the ’Risk of bias’ tables.

We summarised the risk of bias across domains for each outcome

in each included study, as well as across studies and domains for

each outcome.

Measures of treatment effect

We expressed dichotomous data as a risk ratio (RR) with 95%

confidence interval (CI). For continuous outcomes measured on

the same scale, we estimated the intervention effect using the mean

difference (MD) with 95% CI. For continuous outcomes measur-

ing the same underlying concept (e.g. health-related quality of life)

but using different measurement scales, we planned to calculate

the standardised mean difference (SMD). We expressed time-to-

event data as HRs with 95% CIs or used an indirect estimation

method if HRs were not given (Parmar 1998; Tierney 2007).

Unit of analysis issues

The unit of analysis was the individual participant. If we had iden-

tified trials with more than two intervention groups for inclusion

in the review, we would have handled these in accordance with

guidance provided in the Cochrane Handbook for Systematic Re-

views of Interventions (Higgins 2011c).

Dealing with missing data

We planned to obtain missing data from study authors, if feasible,

and planned to perform intention-to-treat analyses if data were

available; we otherwise performed analyses as treated and would

have indicated this as a potential source of bias. We investigated

attrition rates (e.g. drop-outs, losses to follow up, and withdrawals)

and critically appraised issues of missing data. We did not plan to

impute missing data.

Assessment of heterogeneity

We planned to assess heterogeneity; however, we included only

one randomised controlled trial and therefore assessment of het-

erogeneity was not possible.

Assessment of reporting biases

We obtained the study protocol of the included randomised con-

trolled trial to assess for selective outcome reporting. We also

searched for completed but not reported trials in trial registers

(ClinicalTrials.gov; WHO ICTRP).
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Data synthesis

We presented data from the included randomised controlled trial

using Review Manager software (Review Manager 2014) in accor-

dance with the guidelines contained in the Cochrane Handbook for

Systematic Reviews of Interventions (Higgins 2011a). For dichoto-

mous outcomes we used the Mantel-Haenszel method; for contin-

uous outcomes we used the inverse variance method; and for time-

to-event outcomes we used the generic inverse variance method.

For the analyses of individual serious adverse events with very low

events rates we used Peto’s odds ratio method as suggested by the

Cochrane Handbook for Systematic Reviews of Interventions (Higgins

2011d).

Subgroup analysis and investigation of heterogeneity

We expected the following characteristics to potentially introduce

clinical heterogeneity, and carried out the following subgroup anal-

yses to test for subgroup differences in Review Manager (Review

Manager 2014).

• Performance status (Eastern Cooperative Oncology Group

(ECOG) 0 or 1 versus ≥ 2).

• Time since last chemotherapy administration (< three

months versus ≥ three months).

• Degree of pretreatment (second- versus third- versus fourth-

line or more).

• PDL-1 tumour expression status (positive versus negative).

Sensitivity analysis

We only identified one randomised controlled trial and were there-

fore not able to perform sensitivity analyses.

’Summary of findings’ table

We present the overall quality of the evidence for each outcome

according to the GRADE approach, which takes into account five

criteria related not only to internal validity (risk of bias, incon-

sistency, imprecision, publication bias) but also to external valid-

ity (directness of results; Guyatt 2008). We used the GRADEpro

Guideline Development Tool to assess the quality of the evidence,

according to the recommendations of the GRADE working group

(GRADEpro GDT). Two review authors (FK, PD) independently

rated the certainty of evidence for each outcome as ’high’, ’mod-

erate’, ’low’, or ’very low’; we resolved discrepancies by consensus

or, when needed, by the arbitration of a third review author (NS).

We present a summary of the evidence for the main outcomes in a

’Summary of findings’ table; these tables provide key information

about the best estimate of the magnitude of the effect in relative

terms and present absolute differences for each relevant compari-

son of alternative management strategies; numbers of participants

and studies addressing each important outcome; and the rating

of the overall confidence in the effect estimates for each outcome

(Guyatt 2011; Schünemann 2011). If meta-analysis was not pos-

sible, we planned to present results in a narrative ’Summary of

findings’ table.

See Types of outcome measures for the outcomes included in the

’Summary of findings’ table.

R E S U L T S

Description of studies

Results of the search

We identified 352 records following our database search, and after

screening by title and abstract, evaluated 13 full-text articles for

eligibility. Only one study, reported in six records, ultimately met

the inclusion criteria for assessment of the study question (for

details see ’Figure 1’). Four of the six records were additionally

found by handsearching or screening of reference lists. We did not

identify any completed but not reported trials.
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Figure 1. Study flow diagram.
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Included studies

We identified one randomised controlled trial (Bellmunt 2017).

For details see ’Characteristics of included studies’ table, Table 1,

and Table 2.

The included trial compared pembrolizumab monotherapy with

chemotherapy (paclitaxel or vinflunine or docetaxel) for treatment

of advanced urothelial carcinoma with disease progression dur-

ing or following platinum-containing chemotherapy. 748 partic-

ipants were screened for enrolment in 120 sites in 29 countries

(Australia, Austria, Belgium, Canada, Chile, Denmark, France,

Germany, Hungary, Ireland, Israel, Italy, Japan, Republic of Ko-

rea, Netherlands, New Zealand, Norway, Peru, Poland, Portugal,

Puerto Rico, Romania, Singapore, Spain, Sweden, Taiwan, Turkey,

United Kingdom, and United States). Between November 2014

and November 2015, 542 participants were randomly assigned in

this trial that was sponsored by the producer of pembrolizumab.

The median duration of follow-up was 14.1 months (range 9.9 to

22.1 months). The majority of participants had an ECOG perfor-

mance status of 0 to 1 (pembrolizumab n = 262/270; chemother-

apy n = 264/272) and a visceral disease (pembrolizumab n = 240/

270; chemotherapy n = 233/272). Liver metastases were evident

in 33.7% to 35.1% of participants (pembrolizumab n = 91/270;

chemotherapy n = 95/272).

Excluded studies

For details see ’Characteristics of excluded studies’ section.

We excluded seven studies after assessing for eligibility (wrong

comparator, n = 1; first-line therapy, n = 2; comments to other

articles/letters, n = 3; wrong intervention, n = 1).

Risk of bias in included studies

For details see ’Characteristics of included studies’ with ’Risk of

bias’ table, ’Summary of findings for the main comparison’ and

’Figure 2’ and ’Figure 3’.
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Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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Figure 3. Risk of bias graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies.

Allocation

Random sequence generation and allocation concealment were

performed adequately, and we judged this study to be at low risk

of selection bias.

Blinding

Performance bias

Participants and personnel were not blinded but we are uncer-

tain whether this could have plausibly effected overall survival; we

therefore rated the risk of bias as unclear for this outcome.

All others outcomes (quality of life, time to progression, response

rate, discontinuation due to adverse events and serious adverse

events) were judged to be potentially susceptible to co-interven-

tions, thereby making blinding important; we rated the risk of bias

as high risk.

Detection bias

Blinding of outcome assessors is not relevant to overall survival;

we rated the risk of bias as low. The assessors of radiographical

responses were reported to be blinded; we rated the risk of bias as

low also.

All others outcomes (quality of life, time to progression, discon-

tinuation due to adverse events and serious adverse events) which

involve judgments on the part of the unblinded participants or

investigators, or both, we judged to be potentially susceptible to

detection bias, thereby making blinding important; we rated the

risk of bias as high risk.

Incomplete outcome data

All participants who were randomised were included in the analysis

for overall survival, progression-free survival, and response rate.

Attrition was less than 10% in either group for all other outcomes.

We judged the risk of attrition bias as low for all outcomes.

Selective reporting

A protocol was available and the reported outcomes and their

analyses in the completed study corresponded to how these had

been planned. However, quality of life was not listed as a predefined

outcome in the ClinicalTrials.gov registry (NCT02256436). We

therefore assigned a judgment of unclear risk of reporting bias for

the outcome of quality of life.

Other potential sources of bias

No other potential sources of bias were identified.

Effects of interventions

See: Summary of findings for the main comparison

Pembrolizumab compared to chemotherapy for treatment of
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advanced urothelial carcinoma with disease progression during or

following platinum-containing chemotherapy. A Cochrane Rapid

Review

1. Pembrolizumab versus chemotherapy

1.1 Primary outcomes

1.1.1. Time to death from any cause

Pembrolizumab probably extends time to death from any cause

(HR 0.73, 95% CI 0.59 to 0.90; 1 study; 542 participants; median

follow-up 14.1 months; Analysis 1.1; Figure 4; moderate certainty

evidence). This corresponds to 695 deaths per 1000 participants

with chemotherapy and 115 fewer (191 fewer to 38 fewer) deaths

per 1000 participants with pembrolizumab. We downgraded the

certainty of the evidence by one level for imprecision (Summary

of findings for the main comparison).

Figure 4. Forest plot of comparison: 1 Pembrolizumab versus chemotherapy, outcome: 1.1 Overall survival.

1.1.2. Quality of life

Quality of life (change from baseline to week 15) was not

listed as a predefined outcome in the ClinicalTrials.gov registry

(NCT02256436). Quality of life was assessed with the Core Qual-

ity of Life Questionnaire (QLQ-C30). Quality of life scores from

baseline to week 15 were stable for pembrolizumab, while they

decreased with chemotherapy, but the difference did not quite

meet the threshold of a minimal clinically important difference of

10 (MD 9.05, 95% CI 4.61 to 13.50; 1 study; 520 participants;

Analysis 1.2; Figure 5; low quality evidence). A high score repre-

sents better quality of life on this scale. We downgraded the cer-

tainty of evidence two levels for study limitations and imprecision

(Summary of findings for the main comparison).
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Figure 5. Forest plot of comparison: 1 Pembrolizumab versus chemotherapy, outcome: 1.2 Quality of life

(change from baseline to week 15).

1.2. Secondary outcomes

1.2.1. Time to progression

Pembolizumab may have little or no effect on time to progression

(HR 0.98, 95% CI 0.81 to 1.19; 1 study; 542 participants; me-

dian follow-up 14.1 months; Analysis 1.3). This corresponds to

three fewer (42 fewer to 24 more) progression events per 1000

participants at 12-month follow-up. We downgraded the certainty

of evidence for imprecision.

1.2.2. Response rate (partial and complete response)

Response rate (partial or complete radiologic response to therapy)

was probably improved slightly with pembrolizumab (RR 1.85,

95% CI 1.24 to 2.77; 1 study; 542 participants; median follow-up

14.1 months; Analysis 1.4; Figure 6; moderate quality evidence).

This corresponds to 114 respondents per 1000 participants with

chemotherapy and 97 more (27 more to 202 more) respondents

per 1000 participants with pembrolizumab. Certainty of evidence

was judged to be moderate (downgraded one level for imprecision;

Summary of findings for the main comparison).
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Figure 6. Forest plot of comparison: 1 Pembrolizumab versus chemotherapy, outcome: 1.8 Serious adverse

events (irrespective of attribution to treatment).
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1.2.3. Treatment-related mortality

Pembrolizumab may have little or no impact on treatment-related

mortality (HR 0.96, 95% CI 0.24 to 3.79; 1 study; 521 partici-

pants; median follow-up 14.1 months; Analysis 1.5). This corre-

sponds to one less treatment-related death per 1000 participants

(95% CI: 12 fewer to 44 more). The certainty of evidence was

judged to be low, we downgraded two levels for study limitations

and imprecision; Summary of findings for the main comparison).

1.2.4. Discontinuation due to adverse events (any grade)

Pembrolizumab may have little of no effect on discontinuations

due to adverse events (RR 0.66, 95% CI 0.39 to 1.10; 1 study;

521 participants; median follow-up 14.1 months; Analysis 1.6).

This corresponds to 54 fewer discontinuations per 1000 partici-

pants (95% CI 79 fewer to 7 fewer). We downgraded the certainty

of evidence for study limitations and imprecision (Summary of

findings for the main comparison).

1.2.5. Serious adverse events (irrespective of attribution to

treatment)

We included adverse events data of grade 3, 4, or 5 according to

CTCAE regardless of attribution to treatment by the investigator.

Pembrolizumab may reduce serious adverse events (RR 0.83, 95

CI 0.72 to 0.97; low certainty evidence Analysis 1.7). This cor-

responds to 107 fewer serious averse events per 1000 participants

(95% CI 19 fewer to 176 fewer). We downgraded two levels for

study limitations and imprecision.

Individual serious adverse events (any adverse events of
grade 3, 4, or 5 according to CTCAE)

Pembrolizumab probably decreases the rate of neutropenia (OR

0.11, 95% CI 0.06 to 0.22; 1 study; 521 participants; Analysis 1.8;

Figure 6). We are uncertain whether pembrolizumab improves or

reduces the rate of pruritus, fatigue, diarrhoea, anaemia, constipa-

tion, peripheral sensory neuropathy, alopecia, hypothyroidism, or

skin reaction as the certainty of the evidence is limited by impre-

cision, as well as performance and detection bias.

We identified no adverse events data regardless of attribution

to treatment by the investigators for pneumonitis (only treat-

ment-related events were reported: pembrolizumab 6/266 ver-

sus chemotherapy 0/255), hyperthyroidism (only treatment-re-

lated events were reported: pembrolizumab 0/266 versus chemo-

therapy 0/255), colitis (only treatment-related events were re-

ported: pembrolizumab 3/266 vs. chemotherapy 0/255), nephri-

tis (only treatment-related events were reported: pembrolizumab

2/266 versus chemotherapy 0/255), thyroiditis (only treatment-

related events were reported: pembrolizumab 0/266 versus che-

motherapy 0/255), adrenal insufficiency (only treatment-related

events were reported: pembrolizumab 1/266 versus chemotherapy

0/255), and myositis (only treatment-related events were reported:

pembrolizumab 0/266 versus chemotherapy 1/255).

We identified no adverse events data for hypophysitis and cardio-

vascular events.

Subgroup analyses

Preplanned subgroup analyses

We performed preplanned subgroup analyses with regard to overall

survival.

Performance status (ECOG 0 or 1 versus ≥ 2)

For details see Analysis 2.1. Of 542 participants, 526 had an

ECOG 0 to 1 (262 in the pembrolizumab group, 264 in the

chemotherapy group); and 6 had an ECOG ≥ 2 (2 in the pem-

brolizumab group, 4 in the chemotherapy group; 10 participants

had missing data). We did not find evidence for subgroup differ-

ences (ECOG 0 to 1 versus ≥ 2; P = 0.66).

Time since last chemotherapy administration (< three months

versus ≥ three months)

For details see Analysis 2.2. Of 542 participants, 207 received che-

motherapy for less than three months (103 in the pembrolizumab

group, 104 in the chemotherapy group) and 333 received che-

motherapy for greater than or equal to three months (166 in the

pembrolizumab group, 167 in the chemotherapy group). We did

not find evidence for subgroup differences (last chemotherapy ad-

ministration < three months versus ≥ three months; P = 0.35).

Degree of pretreatment (second- versus third- versus fourth-

line or more)

For details see Analysis 2.3. Of 542 participants, 84 had adjuvant

or neoadjuvant chemotherapy, 340 had one prior treatment for

metastatic disease, and 115 had two prior treatments for metastatic

disease. We did not find evidence for subgroup differences (degree

of pretreatment; P = 0.79).
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PD-L1 tumour expression status (positive versus negative; 1%

cutoff)

For details see Analysis 2.4. Of 298 participants, 184 had a tumour

PD-L1 combined positive score of less than one per cent (negative

according to our definition) and 142 of 230 participants had a

positive score greater than or equal to one per cent (positive ac-

cording to our definition). We did not find evidence for subgroup

differences (P = 0.11).

Post-hoc included subgroup analyses

We also included further not-preplanned subgroup analyses (see

Analysis 3.1 - Analysis 3.12).

Smoking status

For details see Analysis 3.3. Of 542 participants, 67 were cur-

rent smokers (29 in the pembrolizumab group, 38 in the che-

motherapy group), 284 were former smokers (136 in the pem-

brolizumab group, 148 in the chemotherapy group), and 187

never smoked (104 in the pembrolizumab group, 83 in the che-

motherapy group). We found heterogeneity between these two

subgroups (I² = 75%). The test for subgroup differences showed a

difference between the subgroups (P = 0.02). Overall survival was

probably more improved with pembrolizumab in current smokers

(HR 0.32, 95% CI 0.15-0.68) compared to former smokers (HR

0.71, 95% CI 0.52 to 0.97) or participants who had never smoked

(HR 1.06, 95% CI 0.72 to 1.55).

For all other subgroup analyses, the test for subgroup differences

showed no difference (P > 0.05; Analysis 3.1; Analysis 3.2; Analysis

3.4; Analysis 3.5; Analysis 3.6; Analysis 3.7; Analysis 3.8; Analysis

3.9; Analysis 3.10; Analysis 3.11; Analysis 3.12).

D I S C U S S I O N

Summary of main results

We identified one randomised controlled trial with 542 partici-

pants that compared pembrolizumab monotherapy with chemo-

therapy for treatment of advanced urothelial carcinoma with dis-

ease progression during or following platinum-containing chemo-

therapy. Pembrolizumab probably extends time to death from any

cause (moderate certainty of evidence) and may improve quality

of life slightly. It may not impact treatment related mortality, but

may reduce discontinuations due to adverse events and serious ad-

verse events.

Overall completeness and applicability of
evidence

This Cochrane Rapid Review is based on only one randomised

controlled trial (Bellmunt 2017). However, the included study

evaluated the drug pembrolizumab in a clinically important pop-

ulation seen in daily clinical practice. The participants and inter-

ventions conformed to the review question and the study reported

on all predefined outcomes. Our patient important co-primary

outcome quality of life was not listed as a predefined outcome in

the ClinicalTrials.gov registry (NCT02256436), but results were

presented in abstract form at ASCO GU 2017 conference. No

quality of life data were presented in the published manuscript.

The included study analysed only a few relevant adverse events,

and the confidence intervals for adverse events are wide, leading to

the presumption that current evidence is limited by imprecision.

Further research including post-market phase IV studies appear

necessary for the evaluation of safety and rare adverse events.

In a letter to the editor regarding Bellmunt 2017, Liang and Zhu

remarked that the prespecified subgroup analysis for geographic

region (East Asia versus non-East Asia and European Union versus

non-European Union) was not reported, and raised concerns that

variations in the geographic regions could affect the response to

pembrolizumab (Liang 2017). We were unable to address this

concern.

Additionally, no platinum-containing second-line chemotherapy

(e.g. MVAC or gemcitabine plus cisplatin or carboplatin) was used

to compare against pembrolizumab. Pembrolizumab was com-

pared only with vinflunine, docetaxel, or paclitaxel, which may

represent inferior regimens with reported minimal or non-durable

response rates. This may cast a more favourable light on the new

agent, pembrolizumab.

A detailed review of Kaplan-Meier curves of pembrolizumab show

characteristics that are noteworthy. Treatment response is seen as a

parameter of uncertain value in check-point-blockade-inhibition

because it is observed that in certain participants there is a short

progression initially after therapy start with objective response in

the late therapy process and that certain participants will profit

from continuing immunotherapy beyond first progression (Hodi

2016). In the case of this study, second-line chemotherapy ap-

peared to be more superior to pembrolizumab in the first four

months. Only afterwards did the survival curves cross and favour

pembrolizumab. Additionally, only a certain fraction of partici-

pants appeared to benefit from pembrolizumab treatment; how-

ever, these individuals saw markedly long survival. There is further

research necessary for improved selection of participants that will

profit from pembrolizumab therapy.

Quality of the evidence

We rated the certainty of evidence about effects as moderate to low.

Reasons for downgrading included concerns over performance and
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detection bias (due to lack of blinding) and imprecision. For details

on certainty of evidence see Summary of findings for the main

comparison.

Potential biases in the review process

This Cochrane Rapid Review provides an overview of current

evidence in a limited time frame and therefore uses stream-

lined systematic review methods for providing available evidence

with shorter turnaround time. Nevertheless, this rapid review was

performed with a broad search strategy in multiple biomedical

databases and the evaluation of the literature and data extraction

were performed by two independent review authors. While it is

theoretically possible that additional studies may have been con-

ducted but not yet published, or that additional studies may not

have been identified, this is unlikely.

Agreements and disagreements with other
studies or reviews

A systematic review published by Wang and colleagues assessed

immune-related adverse events and included 46 studies represent-

ing 12,808 oncologic patients (including melanomas, Hodgkin

lymphomas, urothelial carcinomas, breast cancers, non-small cell

lung cancers, renal cell carcinomas, colorectal cancers, and oth-

ers; Wang 2017). They evaluated different immune-checkpoint

inhibitors including nivolumab, pembrolizumab, atezolizumab,

durvalumab, avelumab, and BMS-936559. The authors found

that in patients treated with PD-1 signalling inhibitors, the over-

all incidence of immune-related adverse events was 26.82% (I2 =

92.80) in any grade and 6.10% (I2 = 52.00) in severe grades (Wang

2017). However, interpretation of the data is limited because of

missing control group evaluation data and high heterogeneity.

A systematic review published by Rijinder et al. evaluated immune

checkpoint inhibitors in urological cancers (Rijnders 2017). They

similarly identified one study of pembrolizumab in second-line

treatment for urothelial carcinoma and concluded that this therapy

may be safe and confers a survival benefit in advanced urothelial

carcinoma (Rijnders 2017). However, there is no ’Risk of bias’

assessment or grading of certainty of evidence provided.

The guideline of the European Association of Urology recom-

mends that vinflunine should be offered to patients progressing

after platinum-based combination chemotherapy for metastatic

disease. However, vinflunine has not been approved by the FDA

for this indication in the United States (EAU 2017). There is also

a statement that it may be a reasonable strategy to re-challenge

former cisplatin-sensitive patients if progression occurs at least six

to twelve months after first-line cisplatin-based combination che-

motherapy (EAU 2017). The bladder cancer guideline of the Na-

tional Comprehensive Cancer Network recommends that consid-

eration of checkpoint inhibitors must be integrated into therapeu-

tic planning for all patients with locally advanced and metastatic

disease and both guidelines recommend an enrolment of partici-

pants treated with immunotherapy in clinical trials (EAU 2017;

NCCN Guideline 2017).

Also, the Institute for Quality and Efficiency in Healthcare (In-

stitut für Qualität und Wirtschaftlichkeit im Gesundheitswesen),

a German agency that is responsible for assessing the quality and

efficacy of medical treatments, concluded that there is evidence of

a considerable additional benefit with pembrolizumab (IQWiG

2017).

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Pembrolizumab monotherapy for treatment of advanced urothe-

lial carcinoma with disease progression during or following plat-

inum-containing chemotherapy compared to chemotherapy prob-

ably improves overall survival to a small degree and may also im-

prove quality of life although we are uncertain about this. It may

also offer benefits in terms of response rate and rates of serious

adverse events. In the setting of limited therapeutic alternatives,

there appears to be a role for this agent in the therapeutic arma-

mentarium.

Implications for research

This review identified only one randomised controlled trial to

contribute to its findings, and conclusions are limited primarily by

imprecision and performance or detection biases. More rigorous

trials are necessary in the future. In particular, future studies should

place greater emphasis on quality of life assessment.

Only a subset of participants appear to benefit from pem-

brolizumab treatment. There is an urgent need for research to

identify such patients prospectively in the future.

Furthermore, phase IV post-marketing studies should be con-

ducted for the evaluation of long-term drug safety and assessment

of rare yet potentially serious adverse events.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Bellmunt 2017

Methods Parallel RCT

Randomisation ratio: 1:1

Superiority design

Participants Inclusion criteria:

• Histologically or cytologically confirmed urothelial carcinoma of the renal pelvis,

ureter, bladder, or urethra that showed predominantly transitional-cell features on

histologic testing.

• Progression or recurrence of urothelial cancer following a first-line platinum-

containing regimen (e.g. cisplatin, carboplatin) for metastatic or inoperable locally

advanced disease; or adjuvant platinum-based therapy following cystectomy for

localized muscle-invasive urothelial cancer with recurrence/progression <=12 months

following completion of therapy; or neoadjuvant platinum-containing therapy prior to

cystectomy for localized muscle-invasive urothelial cancer with recurrence <=12

months following completion of therapy.

• No more than 2 prior lines of systemic chemotherapy for metastatic urothelial

cancer.

• Able to provide tissue for biomarker analysis from an archival tissue sample or

newly obtained core or excisional biopsy of a tumour lesion not previously irradiated.

• Measurable disease.

• ECOG performance status of 0, 1, or 2.

• Adequate organ function.

• Female participants of childbearing potential have a negative urine or serum

pregnancy test and willing to use 2 acceptable methods of birth control or abstain from

heterosexual activity for the course of the study through 120 days after the last dose of

pembrolizumab or 180 days after the last dose of paclitaxel, docetaxel, or vinflunine; or

are surgically sterile.

• Male participants must be willing to use an adequate method of contraception

starting with the first dose of study medication through 120 days after the last dose of

pembrolizumab or 180 days after the last dose of paclitaxel, docetaxel, or vinflunine.

Exclusion criteria:

• Urothelial cancer that is suitable for local therapy administered with curative

intent.

• Currently participating in or has participated in a study of an investigational

agent or using an investigational device within 4 weeks prior to the first dose of trial

medication.

• Diagnosis of immunodeficiency or receiving systemic steroid therapy or any other

form of immunosuppressive therapy within 7 days prior to the first dose of study

medication.

• Anti-cancer mAb within 4 weeks prior to study Day 1.

• Not recovered from adverse events due to agents administered more than 4 weeks

earlier, prior chemotherapy, targeted small molecule therapy, or radiation therapy

within 2 weeks of study Day 1.
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Bellmunt 2017 (Continued)

• Not recovered from adverse events due to a previously administered agent or prior

therapy with all choices of active comparator.

• Known additional malignancy that is progressing or requires active treatment

with the exception of basal cell carcinoma of the skin, squamous cell carcinoma of the

skin that has undergone potentially curative therapy, or in situ cancer; or prostate

cancer that was identified incidentally following cystoprostatectomy for bladder cancer

that is Stage T2N0M0 or lower, Gleason score<= 6, or PSA undetectable.

• Known active CNS metastases and/or carcinomatous meningitis.

• Active autoimmune disease requiring systemic treatment within the past 3

months or a documented history of clinically severe autoimmune disease, or a

syndrome that requires systemic or immunosuppressive agents, active cardiac disease,

evidence of interstitial lung disease or active non-infectious pneumonitis, or active

infection requiring systemic therapy.

• History of severe hypersensitivity reaction to paclitaxel, docetaxel, or to other

drugs formulated with polysorbate 80 or polyoxyethylated castor oil, or to vinflunine

or other vinca alkaloids.

• Requires ongoing therapy with a medication that is a strong inhibitor or inducer

of the cytochrome 3A4 (CYP3A4) enzymes.

• Pregnant, breastfeeding, or expecting to conceive or father children within the

projected duration of the trial, starting with the screening visit through 120 days after

the last dose of pembrolizumab or 180 days after the last dose of paclitaxel, docetaxel,

or vinflunine.

• Prior therapy with an anti-PD-1 or anti-PD-ligand 1 agent, or with an agent

directed to another co-inhibitory T-cell receptor.

• HIV or active hepatitis B or hepatitis C.

• Received a live virus vaccine within 30 days of planned start of trial treatment.

Characteristics:

• Total number randomly assigned: 542.

• Baseline imbalances: no.

• Mean (range) age: pembrolizumab 67 (29-88) years, chemotherapy 65 (26-84)

years.

• Number of patients with ECOG 0: pembrolizumab 119, chemotherapy 106.

• Number of patients with ECOG 1: pembrolizumab 143, chemotherapy 158.

• Number of patients with ECOG ≥2: pembrolizumab 2, chemotherapy 4.

• Number of patients with liver metastases: pembrolizumab 91, chemotherapy 95.

• Number of patients with visceral metastases: pembrolizumab 240, chemotherapy

233.

• Male sex: pembrolizumab 200 (74.1%), chemotherapy 202 (74.3%).

Interventions Number of study centres: 748 patients were screened for enrolment in 120 sites in

29 countries (Australia, Austria, Belgium, Canada, Chile, Denmark, France, Germany,

Hungary, Ireland, Israel, Italy, Japan, Republic of Korea, Netherlands, New Zealand,

Norway, Peru, Poland, Portugal, Puerto Rico, Romania, Singapore, Spain, Sweden, Tai-

wan, Turkey, United Kingdom, United States)

Run-in period: 11/2014-11/2015.

Extension period: no.

Intervention: pembrolizumab 200 mg IV on Day 1 Q3W; 270 randomised patients,

266 patients received treatment

Comparison: paclitaxel 175 mg/m2 IV or docetaxel 75 mg/m2 IV or vinflunine 320 mg/
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m2 IV, on Day 1 Q3W, 272 randomised patients, 255 received treatment, 84 patients

received docetaxel, 84 received paclitaxel, and 87 received vinflunine

Other co-interventions for both groups: no.

Outcomes Primary outcome measures

Overall survival:

• time points measured: up to 30 months

• time point reported: median duration of follow-up was 14.1 months (range 9.9 to

22.1)

• outcome definition: overall survival was defined as the time from randomisation

to death from any cause

• subgroups (of interest): performance status (ECOG 0 or 1 versus ≥ 2); time since

last chemotherapy administration (< three months versus ≥ three months); degree of

pretreatment; PDL-1 tumour expression status (positive versus negative; 1% cutoff )

Progression-free survival:

• time points measured: up to 30 months

• time point reported: median duration of follow-up was 14.1 months (range 9.9 to

22.1)

• outcome definition: progression-free survival was defined as the time from

randomisation to disease progression or death from any cause, per RECIST 1.1

• subgroups: none (subgroup of participants with PD-L1 positive score (10%

cutoff ) not relevant for this review)

Secondary outcome measures

Objective response rate:

• time points measured: up to 30 months

• time point reported: median duration of follow-up was 14.1 months (range 9.9 to

22.1)

• outcome definition: per RECIST 1.1; complete/partial response

• subgroups: none

Progression-free survival per modified RECIST 1.1:

• time points measured: up to 30 months

• time point reported: median duration of follow-up was 14.1 months (range 9.9 to

22.1)

• outcome definition: per modified RECIST 1.1

• subgroups: none

Objective response reaction per modified RECIST 1.1:

• time points measured: up to 30 months

• time point reported: median duration of follow-up was 14.1 months (range 9.9 to

22.1)

• outcome definition: per modified RECIST 1.1

• subgroups: none

Adverse event (time frame: up to 31 months):

• time points measured: up to 30 months

• time point reported: median duration of follow-up was 14.1 months (range 9.9 to

22.1)

• subgroups: none

Discontinuation of study drug due to an adverse event:

• time points measured: up to 30 months
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• time point reported: median duration of follow-up was 14.1 months (range 9.9 to

22.1)

• subgroups: none

Quality of life:

• was not listed as predefined outcome in ClinicalTrials.gov registry

(NCT02256436)
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• Manuscript was published in English.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote from publication: “...central ran-

domisation as described in the protocol”.

Comment: Randomization was performed

adequately.

Allocation concealment (selection bias) Low risk Quote from publication: “Centrally...in-

teractive voice response system/integrated

web response system”

Comment: allocation concealment was

performed adequately.

Blinding of participants and personnel

(performance bias)

Objective outcomes

Unclear risk Quote from publication: “...there was no

blinding”.

Comment: overall survival was measured

and reported. It might be conceivable that
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even objective outcomes are influenced by

lack of blinding. We finally judge that there

is an unclear risk of bias

Blinding of participants and personnel

(performance bias)

Subjective outcomes

High risk Quote from publication: “...there was no

blinding”.

Comment: progression-free survival, treat-

ment-related mortality, discontinuation

due to adverse events, and adverse

events were measured and reported (qual-

ity of life was not listed as a prede-

fined outcome in ClinicalTrials.gov registry

(NCT02256436) and was not reported in

the full text publication, but results were

presented in abstract form at ASCO GU

2017 conference (Bellmunt 2017)). We

judge that subjective outcomes are likely to

be influenced by lack of blinding leading

to high risk of bias. For response rate, we

are uncertain if lack of blinding of partici-

pants and personnel might have influenced

results, and therefore judged that there is

unclear risk of bias for this outcome

Blinding of outcome assessment (detection

bias)

Objective outcome (overall survival

Low risk Quote from publication: no applicable

quote.

Comment: Not likely that outcome assess-

ment for overall survival would be influ-

enced by lack of blinding

Blinding of outcome assessment (detection

bias)

Subjective outcomes (all except overall sur-

vival and response rate)

High risk Quote from publication: no applicable

quote.

Comment: We judged that the assessment

of these subjective outcomes is likely to be

influenced by the lack of blinding

Blinding of outcome assessment (detection

bias)

Subjective outcome (treatment response

(partial or complete radiological)

Low risk Quote from publication: “Imaging data

were centrally reviewed, central imaging

vendor were blinded to the subject treat-

ment, imaging results were blinded to the

clinical study team”

Comment: Adequate assurance of blinding

Incomplete outcome data (attrition bias)

Oncological outcomes

Low risk All patients randomised were included in

the analysis for overall survival, progres-

sion-free survival, and response rate

Incomplete outcome data (attrition bias)

Quality of life

Low risk Missing outcome data are less than 10%

in both groups (randomised: 270 pem-
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brolizumab, 272 chemotherapy; in evalua-

tion: 266 pembrolizumab, 253 chemother-

apy). We judge that this number of with-

drawals is not enough to have a clinically

relevant effect

Incomplete outcome data (attrition bias)

Treatment-related mortality, Discontinua-

tion due to adverse events, adverse events

Low risk Missing outcome data are less than 10%

in both groups (randomised: 270 pem-

brolizumab, 272 chemotherapy; in evalua-

tion: 255 pembrolizumab, 255 chemother-

apy). We judge that this number of with-

drawals is not enough to have a clinically

relevant effect

Selective reporting (reporting bias) Unclear risk Quality of life was not listed as a predefined

outcome in the ClinicalTrials.gov registry

(NCT02256436)

Other bias Low risk No other potential bias identified.

ASCO GU: Genitourinary Cancers Symposium of the American Society of Clinical Oncology; CNS: central nervous system; ECOG:

Eastern Cooperative Oncology Group; HIV: human immunodeficiency virus; IV: intravenous; mAb: monoclonal antibody; NCT:

ClinicalTrials.gov identifier; PD-1: programmed cell death protein 1; PD-L1: programmed cell death protein 1 ligand; PSA: prostatic-

specific antigen; Q3W: every three weeks; RCT: randomised controlled trial; RECIST: Response Evaluation Criteria in Solid Tumors.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Acerta 2017 Wrong comparator.

Alva 2016 First-line therapy.

Guo 2017 Comment to another article.

Matthew 2015 Wrong intervention.

Mitchell 2017 Comment to another article.

Powles 2017 First-line therapy.

Venniyoor 2017 Comment to another article.
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D A T A A N D A N A L Y S E S

Comparison 1. Pembrolizumab versus chemotherapy

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Overall survival 1 542 Hazard Ratio (Random, 95% CI) 0.73 [0.59, 0.90]

2 Quality of life (change from

baseline to week 15)

1 520 Mean Difference (IV, Random, 95% CI) 9.05 [4.41, 13.69]

3 Progression-free survival 1 542 Hazard Ratio (Random, 95% CI) 0.98 [0.81, 1.19]

4 Response rate (partial and

complete response)

1 542 Risk Ratio (M-H, Random, 95% CI) 1.85 [1.24, 2.77]

5 Treatment-related mortality 1 521 Risk Ratio (M-H, Random, 95% CI) 0.96 [0.24, 3.79]

6 Discontinuation due to adverse

event (any grade)

1 521 Risk Ratio (M-H, Random, 95% CI) 0.66 [0.39, 1.10]

7 Serious adverse events

(irrespective of attribution to

treatment)

1 Risk Ratio (M-H, Random, 95% CI) Subtotals only

7.1 Serious adverse events

(Grade 3, 4, or 5)

1 521 Risk Ratio (M-H, Random, 95% CI) 0.83 [0.72, 0.97]

8 Serious adverse events

(irrespective of attribution to

treatment)

1 Peto Odds Ratio (Peto, Fixed, 95% CI) Subtotals only

8.1 Pruritus (Grade 3, 4, or 5) 1 521 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.13 [0.00, 6.54]

8.2 Fatigue (Grade 3, 4, or 5) 1 521 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.63 [0.28, 1.40]

8.3 Diarrhoea (Grade 3, 4, or

5)

1 521 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.96 [0.24, 3.87]

8.4 Anaemia (Grade 3, 4, or

5)

1 521 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.65 [0.37, 1.15]

8.5 Constipation (Grade 3, 4,

or 5)

1 521 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.38 [0.11, 1.25]

8.6 Peripheral sensory

neuropathy (Grade 3, 4, or 5)

1 521 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.13 [0.02, 0.74]

8.7 Neutropenia (Grade 3, 4,

or 5)

1 521 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.11 [0.06, 0.22]

8.8 Alopecia (Grade 3, 4, or 5) 1 521 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.13 [0.01, 1.24]

8.9 Hypothyroidism (Grade

3, 4, or 5)

1 521 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]

8.10 Skin reaction (Grade 3,

4, or 5)

1 521 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.23 [0.05, 1.00]
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Comparison 2. Pembrolizumab versus chemotherapy (predefined subgroup analyses)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Overall survival based on

performance status

1 Hazard Ratio (Random, 95% CI) 0.74 [0.59, 0.92]

1.1 ECOG 0-1 1 Hazard Ratio (Random, 95% CI) 0.74 [0.59, 0.93]

1.2 ECOG 2 1 Hazard Ratio (Random, 95% CI) 0.43 [0.04, 4.62]

2 Overall survival based on time

since last chemotherapy

1 Hazard Ratio (Random, 95% CI) 0.72 [0.58, 0.91]

2.1 Less than 3 months 1 Hazard Ratio (Random, 95% CI) 0.82 [0.58, 1.16]

2.2 Equal or greater than 3

months

1 Hazard Ratio (Random, 95% CI) 0.66 [0.49, 0.89]

3 Overall survival based on degree

of pretreatment

1 Hazard Ratio (Random, 95% CI) 0.72 [0.57, 0.91]

3.1 Two prior treatments for

metastatic disease

1 Hazard Ratio (Random, 95% CI) 0.83 [0.52, 1.32]

3.2 One prior treatment for

metastatic disease

1 Hazard Ratio (Random, 95% CI) 0.72 [0.54, 0.96]

3.3 Neoadjuvant 1 Hazard Ratio (Random, 95% CI) 0.53 [0.20, 1.40]

3.4 Adjuvant 1 Hazard Ratio (Random, 95% CI) 0.53 [0.18, 1.56]

4 Overall survival based on PD-L1

tumour expression status

1 Hazard Ratio (Random, 95% CI) 0.75 [0.51, 1.08]

4.1 PD-L1 positive (>1% cut

off )

1 Hazard Ratio (Random, 95% CI) 0.61 [0.43, 0.87]

4.2 PD-L1 negative (<1% cut

off )

1 Hazard Ratio (Random, 95% CI) 0.89 [0.66, 1.20]

Comparison 3. Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Overall survival based on age 1 Hazard Ratio (Random, 95% CI) 0.76 [0.60, 0.95]

1.1 < 65 years 1 Hazard Ratio (Random, 95% CI) 0.75 [0.53, 1.06]

1.2 ≥ 65 years 1 Hazard Ratio (Random, 95% CI) 0.76 [0.56, 1.03]

2 Overall survival based on sex 1 Hazard Ratio (Random, 95% CI) 0.74 [0.59, 0.93]

2.1 Male 1 Hazard Ratio (Random, 95% CI) 0.73 [0.56, 0.95]

2.2 Female 1 Hazard Ratio (Random, 95% CI) 0.78 [0.49, 1.24]

3 Overall survival based on

smoking status

1 Hazard Ratio (Random, 95% CI) 0.68 [0.41, 1.15]

3.1 Current 1 Hazard Ratio (Random, 95% CI) 0.32 [0.15, 0.68]

3.2 Former 1 Hazard Ratio (Random, 95% CI) 0.71 [0.52, 0.97]

3.3 Never 1 Hazard Ratio (Random, 95% CI) 1.06 [0.72, 1.56]

4 Overall survival based on

histologic type

1 Hazard Ratio (Random, 95% CI) 0.72 [0.54, 0.97]

4.1 Transitional cell 1 Hazard Ratio (Random, 95% CI) 0.80 [0.62, 1.03]
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4.2 Mixed 1 Hazard Ratio (Random, 95% CI) 0.58 [0.37, 0.91]

5 Overall survival based on PD-L1

tumour expression status (10%

cutoff )

1 Hazard Ratio (Random, 95% CI) 0.71 [0.51, 0.97]

5.1 < 10% 1 Hazard Ratio (Random, 95% CI) 0.80 [0.61, 1.05]

5.2 ≥ 10% 1 Hazard Ratio (Random, 95% CI) 0.57 [0.37, 0.88]

6 Overall survival based on

location of primary tumour

1 Hazard Ratio (Random, 95% CI) 0.72 [0.54, 0.95]

6.1 Upper tract 1 Hazard Ratio (Random, 95% CI) 0.53 [0.28, 1.00]

6.2 Lower tract 1 Hazard Ratio (Random, 95% CI) 0.77 [0.60, 0.99]

7 Overall survival based on

location of metastases

1 Hazard Ratio (Random, 95% CI) 0.73 [0.59, 0.91]

7.1 Lymph node only 1 Hazard Ratio (Random, 95% CI) 0.46 [0.18, 1.18]

7.2 Visceral disease 1 Hazard Ratio (Random, 95% CI) 0.75 [0.60, 0.94]

8 Overall survival based on liver

metastases

1 Hazard Ratio (Random, 95% CI) 0.74 [0.59, 0.94]

8.1 Liver metastases 1 Hazard Ratio (Random, 95% CI) 0.85 [0.61, 1.18]

8.2 No liver metastases 1 Hazard Ratio (Random, 95% CI) 0.67 [0.50, 0.90]

9 Overall survival based on

haemoglobin concentration

1 Hazard Ratio (Random, 95% CI) 0.72 [0.57, 0.90]

9.1 < 10 g/dl 1 Hazard Ratio (Random, 95% CI) 0.75 [0.46, 1.22]

9.2 ≥ 10 g/dl 1 Hazard Ratio (Random, 95% CI) 0.71 [0.55, 0.92]

10 Overall survival based on

number of risk factors

1 Hazard Ratio (Random, 95% CI) 0.78 [0.62, 0.98]

10.1 No risk factor 1 Hazard Ratio (Random, 95% CI) 0.82 [0.42, 1.60]

10.2 1 risk factor 1 Hazard Ratio (Random, 95% CI) 0.73 [0.49, 1.09]

10.3 2 risk factors 1 Hazard Ratio (Random, 95% CI) 0.84 [0.56, 1.26]

10.4 3 or 4 risk factors 1 Hazard Ratio (Random, 95% CI) 0.76 [0.47, 1.23]

11 Overall survival based on

previous platinum therapy

1 Hazard Ratio (Random, 95% CI) 0.73 [0.58, 0.92]

11.1 Cisplatin 1 Hazard Ratio (Random, 95% CI) 0.73 [0.56, 0.95]

11.2 Carboplatin 1 Hazard Ratio (Random, 95% CI) 0.74 [0.47, 1.17]

12 Overall survival based on

investigator’s choice of

chemotherapy

1 Hazard Ratio (Random, 95% CI) 0.73 [0.61, 0.88]

12.1 Paclitaxel 1 Hazard Ratio (Random, 95% CI) 0.76 [0.55, 1.05]

12.2 Docetaxel 1 Hazard Ratio (Random, 95% CI) 0.76 [0.55, 1.05]

12.3 Vinflunine 1 Hazard Ratio (Random, 95% CI) 0.69 [0.51, 0.93]
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Analysis 1.1. Comparison 1 Pembrolizumab versus chemotherapy, Outcome 1 Overall survival.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 1 Pembrolizumab versus chemotherapy

Outcome: 1 Overall survival

Study or subgroup pembrolizumab chemotherapy log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Bellmunt 2017 270 272 -0.3147 (0.1086) 100.0 % 0.73 [ 0.59, 0.90 ]

Total (95% CI) 270 272 100.0 % 0.73 [ 0.59, 0.90 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.90 (P = 0.0038)

Test for subgroup differences: Not applicable

0.1 0.2 0.5 1 2 5 10

Favours pembrolizumab Favours chemotherapy

Analysis 1.2. Comparison 1 Pembrolizumab versus chemotherapy, Outcome 2 Quality of life (change from

baseline to week 15).

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 1 Pembrolizumab versus chemotherapy

Outcome: 2 Quality of life (change from baseline to week 15)

Study or subgroup Pembrolizumab Chemotherapy
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bellmunt 2017 266 0.75 (25.61) 254 -8.3 (28.21) 100.0 % 9.05 [ 4.41, 13.69 ]

Total (95% CI) 266 254 100.0 % 9.05 [ 4.41, 13.69 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.82 (P = 0.00013)

Test for subgroup differences: Not applicable

-100 -50 0 50 100
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Analysis 1.3. Comparison 1 Pembrolizumab versus chemotherapy, Outcome 3 Progression-free survival.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 1 Pembrolizumab versus chemotherapy

Outcome: 3 Progression-free survival

Study or subgroup Pembrolizumab Chemotherapy log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Bellmunt 2017 270 272 -0.0202 (0.0972) 100.0 % 0.98 [ 0.81, 1.19 ]

Total (95% CI) 270 272 100.0 % 0.98 [ 0.81, 1.19 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.21 (P = 0.84)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours pembrolizumab Favours chemotherapy

Analysis 1.4. Comparison 1 Pembrolizumab versus chemotherapy, Outcome 4 Response rate (partial and

complete response).

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 1 Pembrolizumab versus chemotherapy

Outcome: 4 Response rate (partial and complete response)

Study or subgroup Pembrolizumab Chemotherapy Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Bellmunt 2017 57/270 31/272 100.0 % 1.85 [ 1.24, 2.77 ]

Total (95% CI) 270 272 100.0 % 1.85 [ 1.24, 2.77 ]

Total events: 57 (Pembrolizumab), 31 (Chemotherapy)

Heterogeneity: not applicable

Test for overall effect: Z = 2.99 (P = 0.0028)

Test for subgroup differences: Not applicable
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Analysis 1.5. Comparison 1 Pembrolizumab versus chemotherapy, Outcome 5 Treatment-related mortality.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 1 Pembrolizumab versus chemotherapy

Outcome: 5 Treatment-related mortality

Study or subgroup Pembrolizumab Chemotherapy Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Bellmunt 2017 4/266 4/255 100.0 % 0.96 [ 0.24, 3.79 ]

Total (95% CI) 266 255 100.0 % 0.96 [ 0.24, 3.79 ]

Total events: 4 (Pembrolizumab), 4 (Chemotherapy)

Heterogeneity: not applicable

Test for overall effect: Z = 0.06 (P = 0.95)

Test for subgroup differences: Not applicable

0.1 0.2 0.5 1 2 5 10

Favours pembrolizumab Favours chemotherapy

Analysis 1.6. Comparison 1 Pembrolizumab versus chemotherapy, Outcome 6 Discontinuation due to

adverse event (any grade).

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 1 Pembrolizumab versus chemotherapy

Outcome: 6 Discontinuation due to adverse event (any grade)

Study or subgroup Pembrolizumab Chemotherapy Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Bellmunt 2017 22/266 32/255 100.0 % 0.66 [ 0.39, 1.10 ]

Total (95% CI) 266 255 100.0 % 0.66 [ 0.39, 1.10 ]

Total events: 22 (Pembrolizumab), 32 (Chemotherapy)

Heterogeneity: not applicable

Test for overall effect: Z = 1.59 (P = 0.11)

Test for subgroup differences: Not applicable
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Analysis 1.7. Comparison 1 Pembrolizumab versus chemotherapy, Outcome 7 Serious adverse events

(irrespective of attribution to treatment).

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 1 Pembrolizumab versus chemotherapy

Outcome: 7 Serious adverse events (irrespective of attribution to treatment)

Study or subgroup Pembrolizumab Chemotherapy Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Serious adverse events (Grade 3, 4, or 5)

Bellmunt 2017 139/266 160/255 100.0 % 0.83 [ 0.72, 0.97 ]

Subtotal (95% CI) 266 255 100.0 % 0.83 [ 0.72, 0.97 ]

Total events: 139 (Pembrolizumab), 160 (Chemotherapy)

Heterogeneity: not applicable

Test for overall effect: Z = 2.41 (P = 0.016)

Test for subgroup differences: Not applicable
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Analysis 1.8. Comparison 1 Pembrolizumab versus chemotherapy, Outcome 8 Serious adverse events

(irrespective of attribution to treatment).

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 1 Pembrolizumab versus chemotherapy

Outcome: 8 Serious adverse events (irrespective of attribution to treatment)

Study or subgroup Pembrolizumab Chemotherapy
Peto

Odds Ratio Weight
Peto

Odds Ratio

n/N n/N Peto,Fixed,95% CI Peto,Fixed,95% CI

1 Pruritus (Grade 3, 4, or 5)

Bellmunt 2017 0/266 1/255 100.0 % 0.13 [ 0.00, 6.54 ]

Subtotal (95% CI) 266 255 100.0 % 0.13 [ 0.00, 6.54 ]

Total events: 0 (Pembrolizumab), 1 (Chemotherapy)

Heterogeneity: not applicable

Test for overall effect: Z = 1.02 (P = 0.31)

2 Fatigue (Grade 3, 4, or 5)

Bellmunt 2017 10/266 15/255 100.0 % 0.63 [ 0.28, 1.40 ]

Subtotal (95% CI) 266 255 100.0 % 0.63 [ 0.28, 1.40 ]

Total events: 10 (Pembrolizumab), 15 (Chemotherapy)

Heterogeneity: not applicable

Test for overall effect: Z = 1.13 (P = 0.26)

3 Diarrhoea (Grade 3, 4, or 5)

Bellmunt 2017 4/266 4/255 100.0 % 0.96 [ 0.24, 3.87 ]

Subtotal (95% CI) 266 255 100.0 % 0.96 [ 0.24, 3.87 ]

Total events: 4 (Pembrolizumab), 4 (Chemotherapy)

Heterogeneity: not applicable

Test for overall effect: Z = 0.06 (P = 0.95)

4 Anaemia (Grade 3, 4, or 5)

Bellmunt 2017 22/266 31/255 100.0 % 0.65 [ 0.37, 1.15 ]

Subtotal (95% CI) 266 255 100.0 % 0.65 [ 0.37, 1.15 ]

Total events: 22 (Pembrolizumab), 31 (Chemotherapy)

Heterogeneity: not applicable

Test for overall effect: Z = 1.47 (P = 0.14)

5 Constipation (Grade 3, 4, or 5)

Bellmunt 2017 3/266 8/255 100.0 % 0.38 [ 0.11, 1.25 ]

Subtotal (95% CI) 266 255 100.0 % 0.38 [ 0.11, 1.25 ]

Total events: 3 (Pembrolizumab), 8 (Chemotherapy)

Heterogeneity: not applicable

Test for overall effect: Z = 1.59 (P = 0.11)

6 Peripheral sensory neuropathy (Grade 3, 4, or 5)

0.001 0.01 0.1 1 10 100 1000

Favours pembrolizumab Favours chemotherapy

(Continued . . . )
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(. . . Continued)

Study or subgroup Pembrolizumab Chemotherapy
Peto

Odds Ratio Weight
Peto

Odds Ratio

n/N n/N Peto,Fixed,95% CI Peto,Fixed,95% CI

Bellmunt 2017 0/266 5/255 100.0 % 0.13 [ 0.02, 0.74 ]

Subtotal (95% CI) 266 255 100.0 % 0.13 [ 0.02, 0.74 ]

Total events: 0 (Pembrolizumab), 5 (Chemotherapy)

Heterogeneity: not applicable

Test for overall effect: Z = 2.29 (P = 0.022)

7 Neutropenia (Grade 3, 4, or 5)

Bellmunt 2017 0/266 37/255 100.0 % 0.11 [ 0.06, 0.22 ]

Subtotal (95% CI) 266 255 100.0 % 0.11 [ 0.06, 0.22 ]

Total events: 0 (Pembrolizumab), 37 (Chemotherapy)

Heterogeneity: not applicable

Test for overall effect: Z = 6.44 (P < 0.00001)

8 Alopecia (Grade 3, 4, or 5)

Bellmunt 2017 0/266 3/255 100.0 % 0.13 [ 0.01, 1.24 ]

Subtotal (95% CI) 266 255 100.0 % 0.13 [ 0.01, 1.24 ]

Total events: 0 (Pembrolizumab), 3 (Chemotherapy)

Heterogeneity: not applicable

Test for overall effect: Z = 1.77 (P = 0.076)

9 Hypothyroidism (Grade 3, 4, or 5)

Bellmunt 2017 0/266 0/255 Not estimable

Subtotal (95% CI) 266 255 Not estimable

Total events: 0 (Pembrolizumab), 0 (Chemotherapy)

Heterogeneity: not applicable

Test for overall effect: not applicable

10 Skin reaction (Grade 3, 4, or 5)

Bellmunt 2017 1/266 6/255 100.0 % 0.23 [ 0.05, 1.00 ]

Subtotal (95% CI) 266 255 100.0 % 0.23 [ 0.05, 1.00 ]

Total events: 1 (Pembrolizumab), 6 (Chemotherapy)

Heterogeneity: not applicable

Test for overall effect: Z = 1.96 (P = 0.050)
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Analysis 2.1. Comparison 2 Pembrolizumab versus chemotherapy (predefined subgroup analyses),

Outcome 1 Overall survival based on performance status.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 2 Pembrolizumab versus chemotherapy (predefined subgroup analyses)

Outcome: 1 Overall survival based on performance status

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 ECOG 0-1

Bellmunt 2017 -0.3011 (0.1156) 99.1 % 0.74 [ 0.59, 0.93 ]

Subtotal (95% CI) 99.1 % 0.74 [ 0.59, 0.93 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.60 (P = 0.0092)

2 ECOG 2

Bellmunt 2017 -0.844 (1.2117) 0.9 % 0.43 [ 0.04, 4.62 ]

Subtotal (95% CI) 0.9 % 0.43 [ 0.04, 4.62 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.49)

Total (95% CI) 100.0 % 0.74 [ 0.59, 0.92 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.20, df = 1 (P = 0.66); I2 =0.0%

Test for overall effect: Z = 2.66 (P = 0.0078)

Test for subgroup differences: Chi2 = 0.20, df = 1 (P = 0.66), I2 =0.0%
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Analysis 2.2. Comparison 2 Pembrolizumab versus chemotherapy (predefined subgroup analyses),

Outcome 2 Overall survival based on time since last chemotherapy.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 2 Pembrolizumab versus chemotherapy (predefined subgroup analyses)

Outcome: 2 Overall survival based on time since last chemotherapy

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 Less than 3 months

Bellmunt 2017 -0.1985 (0.1767) 42.5 % 0.82 [ 0.58, 1.16 ]

Subtotal (95% CI) 42.5 % 0.82 [ 0.58, 1.16 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.12 (P = 0.26)

2 Equal or greater than 3 months

Bellmunt 2017 -0.4155 (0.152) 57.5 % 0.66 [ 0.49, 0.89 ]

Subtotal (95% CI) 57.5 % 0.66 [ 0.49, 0.89 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.73 (P = 0.0063)

Total (95% CI) 100.0 % 0.72 [ 0.58, 0.91 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.87, df = 1 (P = 0.35); I2 =0.0%

Test for overall effect: Z = 2.80 (P = 0.0050)

Test for subgroup differences: Chi2 = 0.87, df = 1 (P = 0.35), I2 =0.0%
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Analysis 2.3. Comparison 2 Pembrolizumab versus chemotherapy (predefined subgroup analyses),

Outcome 3 Overall survival based on degree of pretreatment.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 2 Pembrolizumab versus chemotherapy (predefined subgroup analyses)

Outcome: 3 Overall survival based on degree of pretreatment

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 Two prior treatments for metastatic disease

Bellmunt 2017 -0.1863 (0.2386) 24.6 % 0.83 [ 0.52, 1.32 ]

Subtotal (95% CI) 24.6 % 0.83 [ 0.52, 1.32 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.78 (P = 0.43)

2 One prior treatment for metastatic disease

Bellmunt 2017 -0.3285 (0.1468) 65.1 % 0.72 [ 0.54, 0.96 ]

Subtotal (95% CI) 65.1 % 0.72 [ 0.54, 0.96 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.24 (P = 0.025)

3 Neoadjuvant

Bellmunt 2017 -0.6349 (0.4972) 5.7 % 0.53 [ 0.20, 1.40 ]

Subtotal (95% CI) 5.7 % 0.53 [ 0.20, 1.40 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.28 (P = 0.20)

4 Adjuvant

Bellmunt 2017 -0.6349 (0.551) 4.6 % 0.53 [ 0.18, 1.56 ]

Subtotal (95% CI) 4.6 % 0.53 [ 0.18, 1.56 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.15 (P = 0.25)

Total (95% CI) 100.0 % 0.72 [ 0.57, 0.91 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.04, df = 3 (P = 0.79); I2 =0.0%

Test for overall effect: Z = 2.74 (P = 0.0061)

Test for subgroup differences: Chi2 = 1.04, df = 3 (P = 0.79), I2 =0.0%
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Analysis 2.4. Comparison 2 Pembrolizumab versus chemotherapy (predefined subgroup analyses),

Outcome 4 Overall survival based on PD-L1 tumour expression status.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 2 Pembrolizumab versus chemotherapy (predefined subgroup analyses)

Outcome: 4 Overall survival based on PD-L1 tumour expression status

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 PD-L1 positive (>1% cut off)

Bellmunt 2017 -0.4943 (0.1784) 47.0 % 0.61 [ 0.43, 0.87 ]

Subtotal (95% CI) 47.0 % 0.61 [ 0.43, 0.87 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.77 (P = 0.0056)

2 PD-L1 negative (<1% cut off)

Bellmunt 2017 -0.1165 (0.1525) 53.0 % 0.89 [ 0.66, 1.20 ]

Subtotal (95% CI) 53.0 % 0.89 [ 0.66, 1.20 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.76 (P = 0.44)

Total (95% CI) 100.0 % 0.75 [ 0.51, 1.08 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 2.59, df = 1 (P = 0.11); I2 =61%

Test for overall effect: Z = 1.56 (P = 0.12)

Test for subgroup differences: Chi2 = 2.59, df = 1 (P = 0.11), I2 =61%
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Analysis 3.1. Comparison 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses),

Outcome 1 Overall survival based on age.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses)

Outcome: 1 Overall survival based on age

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 < 65 years

Bellmunt 2017 -0.2877 (0.1771) 43.6 % 0.75 [ 0.53, 1.06 ]

Subtotal (95% CI) 43.6 % 0.75 [ 0.53, 1.06 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.62 (P = 0.10)

2 ≥ 65 years

Bellmunt 2017 -0.2744 (0.1558) 56.4 % 0.76 [ 0.56, 1.03 ]

Subtotal (95% CI) 56.4 % 0.76 [ 0.56, 1.03 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.76 (P = 0.078)

Total (95% CI) 100.0 % 0.76 [ 0.60, 0.95 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.00, df = 1 (P = 0.96); I2 =0.0%

Test for overall effect: Z = 2.40 (P = 0.017)

Test for subgroup differences: Chi2 = 0.00, df = 1 (P = 0.96), I2 =0.0%
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Analysis 3.2. Comparison 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses),

Outcome 2 Overall survival based on sex.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses)

Outcome: 2 Overall survival based on sex

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 Male

Bellmunt 2017 -0.3147 (0.1353) 75.5 % 0.73 [ 0.56, 0.95 ]

Subtotal (95% CI) 75.5 % 0.73 [ 0.56, 0.95 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.33 (P = 0.020)

2 Female

Bellmunt 2017 -0.2485 (0.2372) 24.5 % 0.78 [ 0.49, 1.24 ]

Subtotal (95% CI) 24.5 % 0.78 [ 0.49, 1.24 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.05 (P = 0.29)

Total (95% CI) 100.0 % 0.74 [ 0.59, 0.93 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.06, df = 1 (P = 0.81); I2 =0.0%

Test for overall effect: Z = 2.54 (P = 0.011)

Test for subgroup differences: Chi2 = 0.06, df = 1 (P = 0.81), I2 =0.0%
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Analysis 3.3. Comparison 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses),

Outcome 3 Overall survival based on smoking status.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses)

Outcome: 3 Overall survival based on smoking status

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 Current

Bellmunt 2017 -1.1394 (0.3866) 23.3 % 0.32 [ 0.15, 0.68 ]

Subtotal (95% CI) 23.3 % 0.32 [ 0.15, 0.68 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.95 (P = 0.0032)

2 Former

Bellmunt 2017 -0.3425 (0.1589) 39.8 % 0.71 [ 0.52, 0.97 ]

Subtotal (95% CI) 39.8 % 0.71 [ 0.52, 0.97 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.16 (P = 0.031)

3 Never

Bellmunt 2017 0.0583 (0.1973) 36.9 % 1.06 [ 0.72, 1.56 ]

Subtotal (95% CI) 36.9 % 1.06 [ 0.72, 1.56 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.30 (P = 0.77)

Total (95% CI) 100.0 % 0.68 [ 0.41, 1.15 ]

Heterogeneity: Tau2 = 0.15; Chi2 = 8.03, df = 2 (P = 0.02); I2 =75%

Test for overall effect: Z = 1.44 (P = 0.15)

Test for subgroup differences: Chi2 = 8.03, df = 2 (P = 0.02), I2 =75%
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Analysis 3.4. Comparison 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses),

Outcome 4 Overall survival based on histologic type.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses)

Outcome: 4 Overall survival based on histologic type

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 Transitional cell

Bellmunt 2017 -0.2231 (0.13) 67.3 % 0.80 [ 0.62, 1.03 ]

Subtotal (95% CI) 67.3 % 0.80 [ 0.62, 1.03 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.72 (P = 0.086)

2 Mixed

Bellmunt 2017 -0.5447 (0.2294) 32.7 % 0.58 [ 0.37, 0.91 ]

Subtotal (95% CI) 32.7 % 0.58 [ 0.37, 0.91 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.37 (P = 0.018)

Total (95% CI) 100.0 % 0.72 [ 0.54, 0.97 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 1.49, df = 1 (P = 0.22); I2 =33%

Test for overall effect: Z = 2.18 (P = 0.030)

Test for subgroup differences: Chi2 = 1.49, df = 1 (P = 0.22), I2 =33%
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Analysis 3.5. Comparison 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses),

Outcome 5 Overall survival based on PD-L1 tumour expression status (10% cutoff).

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses)

Outcome: 5 Overall survival based on PD-L1 tumour expression status (10% cutoff)

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 < 10%

Bellmunt 2017 -0.2231 (0.1383) 62.8 % 0.80 [ 0.61, 1.05 ]

Subtotal (95% CI) 62.8 % 0.80 [ 0.61, 1.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.61 (P = 0.11)

2 ≥ 10%

Bellmunt 2017 -0.5621 (0.2205) 37.2 % 0.57 [ 0.37, 0.88 ]

Subtotal (95% CI) 37.2 % 0.57 [ 0.37, 0.88 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.55 (P = 0.011)

Total (95% CI) 100.0 % 0.71 [ 0.51, 0.97 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 1.70, df = 1 (P = 0.19); I2 =41%

Test for overall effect: Z = 2.13 (P = 0.033)

Test for subgroup differences: Chi2 = 1.70, df = 1 (P = 0.19), I2 =41%

0.01 0.1 1 10 100

Favours pembrolizumab Favours chemotherapy

49Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or

following platinum-containing chemotherapy. A Cochrane Rapid Review (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 3.6. Comparison 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses),

Outcome 6 Overall survival based on location of primary tumour.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses)

Outcome: 6 Overall survival based on location of primary tumour

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 Upper tract

Bellmunt 2017 -0.6349 (0.3256) 17.8 % 0.53 [ 0.28, 1.00 ]

Subtotal (95% CI) 17.8 % 0.53 [ 0.28, 1.00 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.95 (P = 0.051)

2 Lower tract

Bellmunt 2017 -0.2614 (0.1273) 82.2 % 0.77 [ 0.60, 0.99 ]

Subtotal (95% CI) 82.2 % 0.77 [ 0.60, 0.99 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.05 (P = 0.040)

Total (95% CI) 100.0 % 0.72 [ 0.54, 0.95 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 1.14, df = 1 (P = 0.29); I2 =12%

Test for overall effect: Z = 2.29 (P = 0.022)

Test for subgroup differences: Chi2 = 1.14, df = 1 (P = 0.29), I2 =12%
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Analysis 3.7. Comparison 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses),

Outcome 7 Overall survival based on location of metastases.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses)

Outcome: 7 Overall survival based on location of metastases

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 Lymph node only

Bellmunt 2017 -0.7765 (0.4787) 5.4 % 0.46 [ 0.18, 1.18 ]

Subtotal (95% CI) 5.4 % 0.46 [ 0.18, 1.18 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.62 (P = 0.10)

2 Visceral disease

Bellmunt 2017 -0.2877 (0.1139) 94.6 % 0.75 [ 0.60, 0.94 ]

Subtotal (95% CI) 94.6 % 0.75 [ 0.60, 0.94 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.53 (P = 0.012)

Total (95% CI) 100.0 % 0.73 [ 0.59, 0.91 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.99, df = 1 (P = 0.32); I2 =0.0%

Test for overall effect: Z = 2.83 (P = 0.0046)

Test for subgroup differences: Chi2 = 0.99, df = 1 (P = 0.32), I2 =0.0%
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Analysis 3.8. Comparison 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses),

Outcome 8 Overall survival based on liver metastases.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses)

Outcome: 8 Overall survival based on liver metastases

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 Liver metastases

Bellmunt 2017 -0.1625 (0.1693) 44.4 % 0.85 [ 0.61, 1.18 ]

Subtotal (95% CI) 44.4 % 0.85 [ 0.61, 1.18 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.96 (P = 0.34)

2 No liver metastases

Bellmunt 2017 -0.4005 (0.1493) 55.6 % 0.67 [ 0.50, 0.90 ]

Subtotal (95% CI) 55.6 % 0.67 [ 0.50, 0.90 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.68 (P = 0.0073)

Total (95% CI) 100.0 % 0.74 [ 0.59, 0.94 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 1.11, df = 1 (P = 0.29); I2 =10%

Test for overall effect: Z = 2.49 (P = 0.013)

Test for subgroup differences: Chi2 = 1.11, df = 1 (P = 0.29), I2 =10%
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Analysis 3.9. Comparison 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses),

Outcome 9 Overall survival based on haemoglobin concentration.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses)

Outcome: 9 Overall survival based on haemoglobin concentration

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 < 10 g/dl

Bellmunt 2017 -0.2877 (0.2494) 21.4 % 0.75 [ 0.46, 1.22 ]

Subtotal (95% CI) 21.4 % 0.75 [ 0.46, 1.22 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.15 (P = 0.25)

2 ≥ 10 g/dl

Bellmunt 2017 -0.3425 (0.1303) 78.6 % 0.71 [ 0.55, 0.92 ]

Subtotal (95% CI) 78.6 % 0.71 [ 0.55, 0.92 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.63 (P = 0.0086)

Total (95% CI) 100.0 % 0.72 [ 0.57, 0.90 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.04, df = 1 (P = 0.85); I2 =0.0%

Test for overall effect: Z = 2.86 (P = 0.0042)

Test for subgroup differences: Chi2 = 0.04, df = 1 (P = 0.85), I2 =0.0%
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Analysis 3.10. Comparison 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses),

Outcome 10 Overall survival based on number of risk factors.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses)

Outcome: 10 Overall survival based on number of risk factors

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 No risk factor

Bellmunt 2017 -0.1985 (0.3414) 11.8 % 0.82 [ 0.42, 1.60 ]

Subtotal (95% CI) 11.8 % 0.82 [ 0.42, 1.60 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.58 (P = 0.56)

2 1 risk factor

Bellmunt 2017 -0.3147 (0.2034) 33.2 % 0.73 [ 0.49, 1.09 ]

Subtotal (95% CI) 33.2 % 0.73 [ 0.49, 1.09 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.55 (P = 0.12)

3 2 risk factors

Bellmunt 2017 -0.1744 (0.2069) 32.1 % 0.84 [ 0.56, 1.26 ]

Subtotal (95% CI) 32.1 % 0.84 [ 0.56, 1.26 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.84 (P = 0.40)

4 3 or 4 risk factors

Bellmunt 2017 -0.2744 (0.2452) 22.9 % 0.76 [ 0.47, 1.23 ]

Subtotal (95% CI) 22.9 % 0.76 [ 0.47, 1.23 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.12 (P = 0.26)

Total (95% CI) 100.0 % 0.78 [ 0.62, 0.98 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.27, df = 3 (P = 0.97); I2 =0.0%

Test for overall effect: Z = 2.10 (P = 0.035)

Test for subgroup differences: Chi2 = 0.27, df = 3 (P = 0.97), I2 =0.0%
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Analysis 3.11. Comparison 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses),

Outcome 11 Overall survival based on previous platinum therapy.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses)

Outcome: 11 Overall survival based on previous platinum therapy

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 Cisplatin

Bellmunt 2017 -0.3147 (0.1353) 74.6 % 0.73 [ 0.56, 0.95 ]

Subtotal (95% CI) 74.6 % 0.73 [ 0.56, 0.95 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.33 (P = 0.020)

2 Carboplatin

Bellmunt 2017 -0.3011 (0.2316) 25.4 % 0.74 [ 0.47, 1.17 ]

Subtotal (95% CI) 25.4 % 0.74 [ 0.47, 1.17 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.30 (P = 0.19)

Total (95% CI) 100.0 % 0.73 [ 0.58, 0.92 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.00, df = 1 (P = 0.96); I2 =0.0%

Test for overall effect: Z = 2.66 (P = 0.0077)

Test for subgroup differences: Chi2 = 0.00, df = 1 (P = 0.96), I2 =0.0%
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Analysis 3.12. Comparison 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses),

Outcome 12 Overall survival based on investigator’s choice of chemotherapy.

Review: Pembrolizumab monotherapy versus chemotherapy for treatment of advanced urothelial carcinoma with disease progression during or following platinum-

containing chemotherapy. A Cochrane Rapid Review

Comparison: 3 Pembrolizumab versus chemotherapy (post-hoc included subgroup analyses)

Outcome: 12 Overall survival based on investigator’s choice of chemotherapy

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio

(SE) IV,Random,95% CI IV,Random,95% CI

1 Paclitaxel

Bellmunt 2017 -0.2744 (0.165) 31.8 % 0.76 [ 0.55, 1.05 ]

Subtotal (95% CI) 31.8 % 0.76 [ 0.55, 1.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.66 (P = 0.096)

2 Docetaxel

Bellmunt 2017 -0.2744 (0.165) 31.8 % 0.76 [ 0.55, 1.05 ]

Subtotal (95% CI) 31.8 % 0.76 [ 0.55, 1.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.66 (P = 0.096)

3 Vinflunine

Bellmunt 2017 -0.3711 (0.1542) 36.4 % 0.69 [ 0.51, 0.93 ]

Subtotal (95% CI) 36.4 % 0.69 [ 0.51, 0.93 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.41 (P = 0.016)

Total (95% CI) 100.0 % 0.73 [ 0.61, 0.88 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.25, df = 2 (P = 0.88); I2 =0.0%

Test for overall effect: Z = 3.33 (P = 0.00088)

Test for subgroup differences: Chi2 = 0.25, df = 2 (P = 0.88), I2 =0.0%
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A D D I T I O N A L T A B L E S

Table 1. Baseline characteristics

Intervention

(s) and com-

parator(s)

Duration of

follow-up

Descrip-

tion of partic-

ipants

Trial period

(year to year)

Country Setting Ethnic groups

(%)

Bellmunt

2017

I: pem-

brolizumab

Median 14.1

months

(for quality of

Participants

with advanced

urothelial car-

2014-2015 International Multicentre -
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Table 1. Baseline characteristics (Continued)

life: from ran-

domisation to

week 15)

cinoma with

disease pro-

gression dur-

ing or follow-

ing platinum-

containing

chemotherapy

C: paclitaxel

or docetaxel or

vinflunine

-

C: comparator; I: intervention; -: not reported.

Table 2. Participant disposition

Interven-

tion(s)

and com-

parator(s)

Sample

size

N

screened/

eligible

N ran-

domised

N ITT N analysed

for

overall sur-

vival, pro-

gression-

frees sur-

vival, and

response

rate

N analysed

for quality

of life

N analysed

for treat-

ment-re-

lated mor-

tality, dis-

contin-

uation due

to adverse

events, and

adverse

events

Follow-up
a

Bellmunt

2017

I1: Pem-

brolizumab

542 748 270 270 270 266 266 Median 14.

1

months (9.

9-22.1; for

quality

of life: from

randomisa-

tion to week

15)

C1: Pacli-

taxel or do-

cetaxel or

vinflunine

272 272 272 254 255

Total: 542 542 542 520 521

Grand to-

tal

All inter-

ventions

270

All com-

parators

272

All inter-

ventions

and com-

parators

542

aFollow-up under randomised conditions until end of trial or, if not available, duration of intervention.
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C: comparator; I: intervention; ITT: intention-to-treat.

A P P E N D I C E S

Appendix 1. Search strategies

Search terms for the World Health Organization International Clinical Trials Registry Platform (WHO ICTRP)

Pembrolizumab, MK-3475, Keytruda

Search strategy for the Cochrane Library

#1 Pembrolizumab

#2 MK-3475

#3 Keytruda

#4 Lambrolizumab

#5 #1 or #2 or #3 or #4

#6 MeSH descriptor: [Urinary Bladder Neoplasms] explode all trees

#7 ((bladder or urothelial) near/3 (cancer* or carcinoma* or neoplas* or tumo?r* or malignan* or adenocarcinoma* or mass*)):ti,ab,

kw

#8 #6 or #7

#9 #8 and #5

Appendix 2. MEDLINE search strategy

# Search Statement

1 pembrolizumab.mp.

2 keytruda.mp.

3 (MK adj2 “3475”).tw.

4 mk-3475.mp.

5 lambrolizumab.mp.

6 1 or 2 or 3 or 4 or 5

7 exp Urinary Bladder Neoplasms/
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(Continued)

8 exp Urothelium/

9 transitional cell carcinoma.mp. or exp Carcinoma, Transitional Cell/

10 exp Neoplasms/

11 ((bladder or urotheli* or uninary or transitional) adj4 (carcinoma* or cancer* or neoplas* or adenocarcinoma* or mass or

malignan*)).mp

12 7 or 9 or 11

13 6 and 12

14 urotheli*.mp.

15 6 and 10 and 14

16 13 or 15

17 6 and 9

18 16 or 17

19 ((“tcc” or transitional) adj3 cell adj3 carcinoma*).mp.

20 6 and 19

21 18 or 20

22 7 or 10

23 6 and 8 and 22

24 21 or 23
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

This review is based on a published protocol (Narayan 2017).

• We renamed the time-to-event outcomes of overall survival and progression-free survival to time-to-death of any cause and time

to progression, respectively, to better reflect the relevant events and aid in the interpretation of the hazard ratios, in particular for the

absolute effect size estimates.

• We also performed a post hoc subgroup analysis for smoking status (which did not suggest a subgroup effect).

• We have added the outcome of serious adverse events to the ’Summary of findings’ table, given its importance to patients and

clinical decision-making.

N O T E S

Parts of the methods section are based on a standard template developed by the Cochrane Metabolic and Endocrine Disorders Group,

which has been modified and adapted for use by Cochrane Urology.

I N D E X T E R M S

Medical Subject Headings (MeSH)

Antibodies, Monoclonal, Humanized [adverse effects; ∗therapeutic use]; Antineoplastic Agents, Immunological [adverse effects;
∗therapeutic use]; Antineoplastic Combined Chemotherapy Protocols [adverse effects; ∗therapeutic use]; Carcinoma [∗drug therapy;

pathology]; Disease Progression; Paclitaxel [administration & dosage]; Quality of Life; Taxoids [administration & dosage]; Urinary

Bladder Neoplasms [∗drug therapy; pathology]; Vinblastine [administration & dosage; analogs & derivatives]

MeSH check words

Humans
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