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Electronic Supplementary Material A: Evidence review 
An evidence review, including a targeted literature review, was conducted to identify information from the patient perspective on the importance of attributes for currently marketed or investigational PD-(L)1 inhibitor therapies. This review involved several searches:
· Bibliographic database search (via Ovid®):  PubMed (Medline), EMBASE, APA PsycINFO.
· Google Scholar: Supplementary key-word search
· Clinical resources and guidelines
[bookmark: _Toc77227662][bookmark: _Toc77310050]Methods: Bibliographic database search
The search string below was used to conduct the literature search on 27 October 2021. 
	Search string
	Area of interest
	Search terms

	Number of abstracts

	1
	Disease-specific terms
	("non muscle invasive bladder cancer" or "non-muscle invasive bladder cancer" or "nonmuscle invasive bladder cancer" or "non-muscle-invasive bladder cancer" or NMIBC).mp. 
	10,122

	2
	
	exp Non muscle invasive bladder cancer/

	4,772

	3
	Preference methodology terms
	(prefer* or decision* or satisf* or elicit* or choice* or discrete choice* or DCE).mp.
	5,234,811

	4
	
	exp Patient Preference/ or exp Patient Satisfaction/

	272,142

	5
	Social media listening methodology terms
	(social media or social media listening).mp.

	76,368

	6
	
	exp Social Media/

	59,731

	7
	Qualitative methodology terms
	(qualitative or hermeneutic* or interview* or delphi or (focus adj1 group*) or phenomenolog* or ethnograph* or (grounded adj1 theor*) or (themat* adj2 analy*)).mp. 
	2,145,609

	8
	
	exp qualitative research/ or qualitative analysis/ or interviews/ or interview/ or interviewers/ or interviewing/ or focus groups/ or phenomenology/ or ethnography/ or grounded theory/ or thematic analysis/

	793,850

	9
	HR-NMIBC clinical trial terms
	(CREST or PF-06801591 or NCT04165317 or sasanlimab or ALBAN or atezolizumab or MPDL3280A or Tecentriq or NCT03799835 or KEYNOTE-676 or KEYNOTE-057 or pembrolizumab or MK-3475-676 or KEYTRUDA or MK-3475 or NCT03711032 or POTOMAC or NCT03528694 or Durvalumab or MEDI4736).mp. 
	106,436

	10
	1 or 2
	10,122

	11
	3 or 4 or 5 or 6 or 7 or 8
	7,175,239

	12
	10 and 11
	1,154

	13
	9 and 10
	278

	14
	12 or 13
	1,393

	15
	Remove duplicates from 14
	1,029

	16
	Limit 15 to abstracts
	975

	17
	Limit 16 to English language
	939

	18
	Limit 17 to yr="2010 -Current"
	904

	19
	Limit 18 to human
	853

	Total number of abstracts 
	853

	Multi-purpose (MP): ti, ab, hw, tc, id, ot, tm, mh, tn, dm, mf, dv, kf, fx, dq, nm, ox, px, rx, ui, sy



The titles and abstracts of the articles generated by the searches were reviewed to identify relevant publications for full review. To be selected for review, articles had to contain keywords in the title and/or abstract. 
	[bookmark: _Ref519776525]Criteria
	Description of criteria

	Include
	Publication type: Journal article (dissertations, books or chapters), conference abstracts and excerpts
Relevant clinical term in the title and/or abstract (e.g., ‘non-muscle invasive bladder cancer’ or ‘NMIBC’)
AND EITHER:
Relevant treatment term (e.g., BCG)
OR
Relevant trial term included in the title and/or abstract:
CREST trial: PF-06801591, NCT04165317, sasanlimab
ALBAN trial: MPDL3280A, Tecentriq, NCT03799835, atezolizumab
KEYNOTE-676 trial: MK-3475-676, KEYTRUDA, MK-3475, NCT03711032, pembrolizumab
POTOMAC trial: NCT03528694, MEDI4736, durvalumab.

	Exclude 
	[bookmark: _Hlk76733723]Abstract does not include a relevant clinical term for NMIBC in the title and/or abstract.
Abstract only includes mention of low-risk and/or intermediate-risk NMIBC.
Abstract only includes mention of muscle-invasive bladder cancer (MIBC).
Abstract does not discuss any specific attributes for the treatments/trials of interest.


[bookmark: _Toc98151644][bookmark: _Toc98315764]
Methods: Google Scholar search
A supplementary search was conducted in Google Scholar. The ‘Sort by relevance’ function was applied to the search results and limited to the past 10 years. Results from the first 10 pages of each search string were reviewed. 
The following combinations were used:
· ("CREST" OR "PF-06801591" OR "NCT04165317" OR "sasanlimab" OR "ALBAN" OR "atezolizumab" OR "MPDL3280A" OR "Tecentriq" OR "NCT03799835" OR "KEYNOTE-676" OR "KEYNOTE-057" OR "pembrolizumab" OR "MK-3475-676" OR "KEYTRUDA") AND (“NMIBC” OR “non muscle invasive bladder cancer”)
· ("CREST" OR "PF-06801591" OR "NCT04165317" OR "sasanlimab" OR "ALBAN" OR "atezolizumab" OR "MPDL3280A" OR "Tecentriq" OR "NCT03799835" OR "KEYNOTE-676" OR "KEYNOTE-057" OR "pembrolizumab" OR "MK-3475-676" OR "KEYTRUDA") AND (“NMIBC” OR “non muscle invasive bladder cancer”) AND (“side effect” OR “tolerance” OR “adverse reaction” OR “adverse event” OR “adverse effect”)
· ("CREST" OR "PF-06801591" OR "NCT04165317" OR "sasanlimab" OR "ALBAN" OR "atezolizumab" OR "MPDL3280A" OR "Tecentriq" OR "NCT03799835" OR "KEYNOTE-676" OR "KEYNOTE-057" OR "pembrolizumab" OR "MK-3475-676" OR "KEYTRUDA") AND (“NMIBC” OR “non muscle invasive bladder cancer”) AND (“efficacy” OR “effective” OR “treatment outcome” OR “therapy outcome”)
· (“NMIBC” OR “non muscle invasive bladder cancer”) AND (“BCG” OR “Bacillus Calmette–Guérin”) AND (“discrete choice” OR “conjoint analysis” OR “patient preference” OR “patient perspective”)
· (“NMIBC” OR “non muscle invasive bladder cancer”) AND (“BCG” OR “Bacillus Calmette–Guérin”) AND (“side effect” OR “tolerance” OR “adverse reaction” OR “adverse event” OR “adverse effect”)
· (“NMIBC” OR “non muscle invasive bladder cancer”) AND (“BCG” OR “Bacillus Calmette–Guérin”) AND (“efficacy” OR “effective” OR “treatment outcome” OR “therapy outcome”)

[bookmark: _Ref98793800]Methods: Clinical resources search  
· Published EAU guidelines1 – Published EAU guidelines for NMIBC, TaT1 and carcinoma in situ (CIS) were included in the review. These guidelines provide current practical recommendations on the clinical management of NMIBC with a focus on clinical presentation and recommendations. 
· ClinicalTrials.gov database – Clinical trial design information of the IO treatments under investigation in high-risk NMIBC were included in the review. These include the CREST trial (sasanlimab)2, ALBAN trial (atezolizumab)3, KEYNOTE-676 trial (pembrolizumab)4 and POTOMAC trial (durvalumab).5
· BCG TICE® United States Prescribing Information (USPI)6 – The published prescribing information for use of BCG for the treatment and prophylaxis of carcinoma in situ (CIS) of the urinary bladder and for the prophylaxis of primary or recurrent state Ta and/or T1 papillary tumors following TURBT was included in the review.
· Drugs@FDA Database – FDA-approved prescribing information for ICI therapies of interest (pembrolizumab, atezolizumab, durvalumab) in metastatic urothelial carcinoma were included in this review. The product labels were reviewed to identify expected AE profiles and dosing/administration, given these therapies are not yet approved in high-risk NMIBC.
Although this was not a systematic review, best practice principles were applied to all data extraction, ensuring that that all variables for which data were sought were clearly extracted and detailed.22,23,7,8  



Results:
[bookmark: _Ref98313090][bookmark: _Toc98151655]Figure 1 provides a PRISMA diagram detailing the screening process and summarizing the records identified from the targeted search.
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Figure 1. PRISMA diagram
Adapted from: Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. British Medical Journal. 2021;372
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[bookmark: _Toc98151652][bookmark: _Toc98315772][bookmark: _Toc98416097][bookmark: _Toc112365286][bookmark: _Toc98151656][bookmark: _Toc98315775][bookmark: _Toc98416098]Materials reviewed:
Seven journal articles were identified in the review. This included three articles identified from the OVID database search,9-11, three identified from the supplementary Google Scholar search12-14 and one found manually.15 Thirteen conference abstracts were also included in the review, 10 of which were identified via the OVID database.16-25 and three of which were found manually.26-28
Six review articles were also identified and reviewed as part of the full-text review. Three review articles were identified from the OVID database search,29-31 two review articles were found manually,32,33 and one review article was identified in the supplementary Google Scholar search.34 
To supplement the literature identified in the database review, we conducted an informal search through Google Scholar. This search yielded a total of four articles that were included for full-text review. An additional six articles found manually were also included for full-text review.15,26-28,32,33 Three supplemental clinical resources were also reviewed.1-6 
Clinical materials were included for review. These included the BCG TICE® USPI6; published EAU guidance1, ClinicalTrials.gov database providing study design information for investigational PD-(L)1 inhibitor clinical trials in BCG-naïve, high-risk NMIBC.2-5
[bookmark: _Toc98416099]Summary of attributes identified:
Attributes identified were categorized into three main categories: 1) administration (route, frequency, duration), 2) efficacy, 3) adverse events (symptoms, side effects, safety). A few studies identified had included information on patient perspectives.10,12 No patient preference study was identified related to NMIBC at the time the search was conducted.
	Attribute Identified
	Category
	Count of publications

	Mode of administration
	Administration
	18

	Efficacy
	Efficacy
	13

	Hematuria
	Adverse event
	7

	Urinary frequency
	Adverse event
	7

	Frequency of administration
	Administration
	6

	Duration of administration
	Administration
	6

	Pain on urination
	Adverse event
	5

	Fever/chills/pyrexia
	Adverse event
	5

	Patient perspectives10,12
	Adverse event
	2



Key takeaways
[bookmark: _Toc330973321][bookmark: _Toc330973322][bookmark: _Toc112365090][bookmark: _Toc112365292][bookmark: _Toc112365091][bookmark: _Toc112365293][bookmark: _Toc112365092][bookmark: _Toc112365294][bookmark: _Toc112365093][bookmark: _Toc112365295]No patient preference studies in NMIBC were identified, while few published studies had included data from the patient perspective. Overall, this review highlighted the top three top categories for attributes of importance to NMIBC: treatment administration, efficacy, and adverse events. These concept categories informed development of the draft A&L grid, specifically, informing draft attribute and level selection. The literature review conducted to develop the initial A&L grid was not systematic, and given limited literatures identified in the targeted literature review, other supplement materials were identified or had to rely on product labels of PD-(L)1 inhibitors compounds approved in other settings of bladder cancer to identify AEs. 
[bookmark: _GoBack]Electronic Supplementary Material B: Preliminary attribute list and supporting evidence
A list of draft attributes was developed based on findings from the targeted literature review, and external input from regulators, clinical advisors, a patient advocate.
	Draft attribute developed
	Supportive evidence

	Route of administration (PD-[L]1 inhibitors)
	· The route of administration varies across P1-(L)1 inhibitors.2-5,35
· Route of administration was identified as a prominent attribute and a key factor influencing treatment satisfaction and preferences among patients with NMIBC treated with BCG.1-5,9,10,32,36
· Qualitative evidence indicates that patients may favor subcutaneous injection over intravesical instillation.36

	Frequency of administration (PD-[L]1 inhibitors)
	· The frequency of administration varies across P1-(L)1 inhibitors.2-5,35 
· Frequency of administration was identified in the literature review as a prominent attribute.9,16,17,19,35,36 

	Duration of administration (PD-[L]1 inhibitors)
	· Duration of administration varies across P1-(L)1 inhibitors.2-5,35 


	Administration (BCG)
	· BCG route of administration (intravesical instillation) was reported to be a key factor influencing treatment satisfaction and preferences among NMIBC patients treated with BCG.1-5,10,16,17,19,30,32,36 

	Efficacy (event-free survival)
	· Treatment efficacy was identified in the targeted literature review.9,23,30
· Internal research on file at the time of review (citation available at the time of publication)37 highlighted that a key goal of HR-NMIBC treatment is to achieve remission and preventing recurrences.
· While efficacy data was not available at the time of review, it was expected that event-free survival (EFS) or disease-free survival (DFS) for investigational P1-(L)1 inhibitor and BCG combination regimens may differentiate relative to BCG regimens alone.6,38-40

	Bladder problems
	· Bladder-related symptoms (including dysuria, urinary frequency, and urinary urgency) are commonly associated with BCG.10,13,20,24,30,33,36,41
· While data was not available at the time of review, bladder-related symptoms are not expected to be a common adverse event for PD-(L)1 inhibitors in similar indications.42 
· Qualitative evidence indicates that urinary urgency (tied with frequency) were among the most concerning aspects of BCG treatment for NMIBC, as reported by 40% of patients in the sample.10

	Flu-like symptoms
	· Flu-like symptoms were identified as key adverse events associated with BCG from both the patient and clinician perspective.20,36 
· While safety data on PD-(L)1 inhibitors was not fully available at the time of review, flu-like symptoms were not expected to be a common adverse event for PD-(L)1 inhibitors (<10% expected incidence)43 relative to BCG (25% incidence).6

	Thyroid problems
	· Published clinical data PD-(L)1 inhibitor monotherapy in a BCG-unresponsive NMIBC population provides evidence for the inclusion of thyroid-related adverse events as an attribute associated with ICI therapy.9
· While safety data on PD-(L)1 inhibitors was not fully available at the time of review, thyroid problems were expected to be an adverse event more commonly associated with PD-(L)1 inhibitors (10-20% expected incidence)42,43 relative to BCG (not expected).6
· Evidence from a patient survey indicates patients with NMIBC had low acceptable rates of permanent treatment-related toxicity (including steroid-requiring immune-related AEs).27

	Adrenal gland problems
	· Evidence from a patient survey indicates patients with NMIBC had low acceptable rates of permanent treatment-related toxicity (including steroid-requiring immune-related AEs).27
· Published data for a PD-(L)1 inhibitors monotherapy in a BCG-unresponsive NMIBC population provides clinical evidence to support adrenal-related AEs as a potential attribute to consider.9
· While safety data on PD-(L)1 inhibitors was not fully available at the time of review, adrenal insufficiency was expected to be an adverse event more commonly associated with PD-(L)1 inhibitors (<5% expected incidence)443 relative to BCG (not expected).6
· Expert clinical input highlighted how HR-NMIBC patients would likely be impacted by long-term steroid use. 

	Diabetes
	· Evidence from a patient survey indicates patients with NMIBC had low acceptable rates of permanent treatment-related toxicity (including diabetes).27
· While safety data on PD-(L)1 inhibitors was not fully available at the time of review, diabetes was expected to be an adverse event more commonly associated with PD-(L)1 inhibitors (<5% expected incidence) 42,43 relative to BCG (not expected).6 
· Type-1 diabetes was identified as a treatment-related adverse event associated with a PD-(L)1 inhibitors monotherapy in a BCG-unresponsive NMIBC population.9  

	Serious immune AEs
	· While safety data on PD-(L)1 inhibitors was not fully available at the time of review, serious immune-related adverse events were expected to be more commonly associated with PD-(L)1 inhibitors (<10% expected incidence)4243 relative to BCG (not expected).6 



Attributes shortlisted but not included for qualitative pre-testing:
	[bookmark: _Toc112365297]Attribute 
	Rationale for non-inclusion

	Fever/chills/pyrexia9,13,30,36
	· Potential overlap with the composite flu-like symptoms adverse event associated with BCG.6

	Fatigue9,14,23,36
	· Fatigue may be confounded with the underlying disease symptoms and is not expected to be a severe treatment side effect for both BCG and investigational PD-(L)1 inhibitors.

	Rash
	· Incidence rates and severity grading was considered to be low and minimally differentiating BCG and PD-(L)1 inhibitors (expected <3% all grades).  

	Loss of appetite37
	· Loss of appetite may be confounded with the underlying disease symptoms and is not expected to be a severe treatment side effect for both BCG and investigational PD-(L)1 inhibitors.

	Myalgia
	· Potential overlap with the composite flu-like symptoms adverse event associated with BCG.6

	Arthralgia9
	· Potential overlap with the composite flu-like symptoms adverse event associated with BCG.6

	Injection-site reactions
	· Injection-site reactions were not included in the A&L grid due to an expected low severity (Grade 1-2) and low incidence rate for relevant PD-(L)1 inhibitors.

	Infusion reactions
	· Infusion reaction was not identified in the TLR/or expected to be a notable differentiator between BCG and PD-(L)1 inhibitors.

	Diarrhea9,23
	· Diarrhea was not included based on low incidence frequency.

	Cost of treatment
	· Cost was not included as an attribute as this was not relevant to the specific research question. In recognition to the potential influence of cost on treatment preferences, cost will be controlled/held constant in any future preference study. 
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Electronic Supplementary Material D: Sample clinical and socio-demographic characteristics
A total of 12 patients with clinician-confirmed (n=6) or self-reported (n=6) HR-NMIBC were recruited. All patients had received BCG therapy. A greater proportion of patients with a clinician-confirmed diagnosis were retired (n=4/6) and lived in urban areas (n=3/6) compared to self-reporting patients (n=1/6 each, respectively), Most patients with a self-reported diagnosis reported receipt of 7 or more BCG sessions (maintenance) (n=5/6), while most clinician-confirmed patients frequently reported 6 or fewer sessions (induction) (n=4/6).
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	Total sample (N=12)

	Age 
years                                                                         
		Median
Min/Max                                                                                                                                                                                           
	64
54 – 78

	Gender
n (%)                                                                                          
	Male
Female
	7 (58.3%)
5 (41.7%)

	Ethnic origin
n (%)                                                                               
	  Caucasian
Hispanic or Latino
	11 (91.7%)
1 (8.3%)

	US region
n (%)                      
	Northeast 
Midwest 
Southeast
Southwest 
West 
	3 (25.0%)
2 (16.7%)
3 (25.0%)
1 (8.3%)
3 (25.0%)

	Community type
n (%)                      
	Rural
Urban
Suburban
	4 (33.3%)
2 (16.7%)
6 (50.0%)

	Highest level of education
n (%)                      

	High school or equivalent
Associate’s Degree
Bachelor’s Degree
Master’s Degree
Doctorate
	2 (16.7%)
2 (16.7%)
4 (33.3%)
3 (25.0%)
1 (8.3%)

	Employment status
n (%)          

	Working full time                                          
Working part time
Retired
	4 (33.3%)
3 (25.0%)
5 (41.7%)

	Current control of NMIBC
n (%)                      

	Fair
Good
Excellent
	2 (16.7%)
6 (50.0%)
4 (33.3%)

	Time since NMIBC diagnosis
n (%)                      

	                                   ≤1 year
>1-2 years
	             >2 -3 years           
	5 (41.7%)
3 (25.0%)
4 (33.3%)

	Number of BCG sessions
n (%)                      
	Induction (≤6 sessions)
Maintenance (≥7 sessions)
	5 (41.7%)
7 (58.3%)

	Received Intravesical chemotherapy for NMIBC 
n (%)                                                                                                                                                      
	Yes
No
	6 (50.0%)
6 (50.0%)
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BCG will be given in the clinic by a doctor or nurse as an intravesical instillation (catheter into the bladder).
Patients will hold BCG in their bladder for 1-2 hours before emptying into the toilet, and will be monitored in the
clinic when receiving BCG for the first time.
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reconstructed from the bowel. Radical cystectomy also typically includes removal of the prostate and
seminal vesicles for men and the removal of the uterus, ovaries and part of the vagina for women.

> The length of time to cancer recurrence is presented as the median, which is the middle set of values of a set
of measurements taken from patients treated as part of a clinical trial.
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>Flu-like symptoms includes a general feeling of being unwell that can include weakness, fever, body
aches.

>Symptoms usually last for 2 or 3 days after receiving treatment.
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>Symptoms of thyroid disorders may include weight loss or weight gain,
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>Patients may need to take thyroid supplements (a pill every day) for the rest
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>Adrenal insufficiency is a chronic condition where the adrenal glands (located
above the kidneys) don’t produce enough cortisol.

>Symptoms of adrenal insufficiency may include tiredness and weakness,
dizziness when standing, nausea, or vomiting.

>Patients who experience adrenal gland problems may need to take steroid
hormones (injection or pills) for the rest of their life.
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blood sugar.
>Patients who develop diabetes due to treatment will need to take insulin
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experience serious
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treatment > Serious immune side effects include inflammation in one or more organs

(such as the heart, lungs, liver, intestines, pancreas and brain).
> Patients may need to be hospitalized, and side effects may lead to death in
rare cases.




