[bookmark: _Toc1335364]SUPPLEMENT II
Table 1.Real world studies of Brentuximab vedotin in lymphoma indications

	Brentuximab vedotin indication with relevance to RWE
	Real World study identified (First author, year and study origin, N patients on drug/label)
	RWE results  in RCT relevant  endpoints (Primary and secondary)*
	Comparison of RWE to CT and original authors’ conclusions if available*

	European real world evidence studies

	Indication
RR HL
	Angelopoulou et al , 2016, Greece,
N=95

	Fifty‐seven patients achieved an objective response: twenty‐two (23%), a complete response (CR), and 35 patients (37%), a partial, for an overall response rate of 60%. 

Twelve patients (13%) had stable disease, and the remaining twenty‐six (27%) had progressive disease as their best response. 

At a median follow‐up of 11.5 months, median progression‐free survival and overall survival were eight and 26.5 months, respectively. 

Among the 22 CRs, five remain in CR with no further treatment after BV at a median follow‐up of 13 months.
	Original authors’ conclusion vs CT
Brentuximab vedotin is an effective treatment for R/R HL patients after failure of ASCT, not only within clinical trials but also in everyday clinical practice. 

Further analysis
Patient characteristics: Median age was 33 years (vs 31 years in CT) and 62% male (vs 47% in CT). 67% BV after ASCT (vs 100% in CT).

Endpoints used: Primary CT endpoints reported

Review remarks: In general RWE reported findings are similar to other EU studies and in alignment with CT results. ORR is lower than some other RWE studies that results probably from the worst performance status (PS) and the higher number of previous treatments

	Indication
RR HL (2 prior therapies but transplant eligible) 
	Eyre et al., 2017, UK, N=99 SCT-naïve relapsed / refractory cHL
	The median progression-free survival (PFS) was 5.6 months and median overall survival (OS) was 37.2 months. The overall response rate was 56% (29% complete response; 27% partial response). 61% reached SCT: 34% immediately post-BV and 27% following an inadequate BV response but were salvaged and underwent deferred SCT
	Original authors’ conclusion vs CT
Not attempted

Further analysis
Patient characteristics: The median age was 32 years (vs 31 years in CT) and 45% male (vs 47% in CT). Number of treatments prior to BV were two (70%), three (24%) and four (5%).

Endpoints used: Primary CT endpoints reported

Review remarks: This study explores the bridging role of BV to ASCT in patients that had received at least two prior therapies. Although use of BV in this study may be considered an on label patient population it is not comparable to BV CT setting, as such patient group was not included in the pivotal trial

	Indication 
RR HL (ASCT ineligible)
	Bröckelmann et al., 2017, Germany and UK, N = 136 RR HL considered ASCT ineligible or who refuse ASCT (median age 77)
	Overall response rate was 74%, and PFS and OS were 15.1 and 17.8 months, respectively.
	Original authors’ conclusion vs CT
The median OS in our study was 17.1 months compared with 40.1 months in the pivotal BV phase II study, likely reflecting differences in median age (66.7 vs 31 years), prior treatments (no-ASCT vs ASCT), and comorbidities of the studied population.

Further analysis
Patient characteristics: Median age was 70 years (vs 31 years in CT). The most common reasons for ASCT ineligibility were comorbidities (74%) and age (57%).

Endpoints used: Primary CT endpoints reported

Review remarks: In general RWE reported findings are in alignment with CT results, despite elderly or frail ASCT-ineligible patients with RR HL in this real-world setting study. PFS is even higher than in the pivotal trial and OS is clearly influenced from age and comorbidities of the studied population

	Indication N.1 - RR HL (following ASCT)
	Zagadailov et al., 2018, Germany and UK, N=196 on BV 
	Median PFS was significantly longer (27.0 months vs. 13.4 months; p = .0144) and 12-month OS survival greater (78.1% vs. 65.9%; p = .0129) with BV compared to chemotherapy. In this real-world study, rrHL patients treated for relapse after ASCT with BV had longer median PFS and 12-month OS than patients receiving chemotherapy. ORR in this study (80.6%) was higher than reported the pivotal phase-II trial (75%), despite patients receiving a median of 7.5 infusions compared to nine in the prospective study.
	Original authors’ conclusion vs CT
The duration of follow-up in the present study (median, 10.7 months) was insufficient to identify a similar durability of response after a CR to that previously demonstrated in the clinical trial. Moreover, PFS was longer in this study compared to the phase-II trial and reports from the BV NPP (median 27.0 vs. 5.6 months and 5–10.5 months, respectively). In addition to investigator versus centrally reviewed response assessment, these differences could also be explained by differences in the patient populations enrolled in this real world study and the clinical trial: patients in the present study were more likely to have achieved a CR or PR with their most recent chemotherapy regimen (87.2%) compared to the phase-II trial (46%) and were less heavily pre-treated (median of two vs. 3.5 prior regimens in the phase-II trial), probably indicative of less aggressive disease in the present cohort.

Further analysis
Patient characteristics: Median age was 45.7 years (vs 31 years in CT) with 56% male. More than two chemotherapy regimens prior to ASCT, received by 8.2% of subjects.

Endpoints used: PFS CT primary endpoint reported

Review remarks: Comparative to physician’s choice chemotherapy, the BV arm reported findings are better than the respective PFS and response CT results  as patients were less heavily pre-treated, indicative of less aggressive disease in the present cohort

	Indication 
RR HL 
	Pellegrini et al., 2017 Italy, N=234
	Best response was observed after a median of four cycles in 140 patients (59.8%): 74 (31.6%) patients obtained a complete response (CR) and 66 (28.2%) achieved a partial response (PR); overall response rate at the end of the treatment was 48.3% (62 CR and 51 PR). The best response rate was higher in the elderly subset: 14 (50%) CR and 5 (17.8%) PR. Disease free survival was 26.3% at three years and progression free survival 31.9% at 4.5 years. Duration of response did not differ for who achieved at least PR and then either did or did not undergo consolidative transplant.
	Original authors’ conclusion vs CT
Results are in accordance to the pivotal phase II study and to the other experiences both experimental and observational 

Further analysis
Patient characteristics: Median age was 35.4 years (vs 31 years in CT), but also studied an elderly cohort with median age of 66.5 years. Out of total population, 55.1% male (vs 47% in CT). Number of treatments prior to BV were three in total population with 69.8% having had prior ASCT.  

Endpoints used: Both CT primary endpoints reported

Review remarks: In general RWE reported findings are in alignment with CT results, with demonstrated activity also in elderly patients in which patients the results are even better from the pivotal trial

	Indication 
RR HL
	Zinzani et al., 2013, Italy, N= 65 heavily
pretreated patients
	The best overall response rate (70.7%), including 21.5% complete responses, was observed at the first restaging after the third cycle of treatment. After a median follow up of 13.2 months, the overall survival rate at 20 months was 73.8% while the progression-free survival rate at 20 months was 24.2%. Globally nine patients were in continuous complete response with a median follow up of 14 months (range, 10-19 months). Four patients proceeded to auto-transplantation and nine to allo-transplantation.
	Original authors’ conclusion vs CT
These data on BV in patients treated within the NPP indicate that this drug is highly effective and very well tolerated also in standard everyday clinical practice, i.e. outside the clinical trial setting, in relapsed/refractory HL. 

Further analysis
Patient characteristics: The median age at diagnosis was 27.5 years (range, 12-66 years); there were 34 males and 31 females. Fifty patients (77%) had a baseline ECOG performance status of zero or one and 15 (23%) had an ECOG status of two. Number of treatments prior to BV were 4 and 57% had prior ASCT.

Endpoints used: Both CT primary endpoints reported over a shorter monitoring period.

Review remarks: In general RWE reported findings are in alignment with CT results even though the patients were more heavily pre-treated than in the pivotal trial

	Indication 
RR HL (following Allo-SCT)
	Carlo-Stella et al., 2015, Italy, N=16
	The objective response rate was 69%. Five patients (31%) had complete remission, and six (37%) had partial remission. Stable disease was observed in four patients (25%), and progressive disease was observed in one (6%). After median follow-up of 26 months (range: 5–30 months), median progression-free survival (PFS), overall survival (OS), and duration of response were seven, 25, and five months, respectively. The two-year PFS and OS were 20% and 61%, respectively
	Original authors’ conclusion vs CT
Not retrieved

Further analysis
Patient characteristics: 16 heavily pre-treated cHL patients (13 men and three women) with a median age of 29 years. 

Endpoints used: Both CT primary endpoints reported over a shorter monitoring period.

Review remarks: This study explores the salvage role of BV following Allo-SCT in heavily pre-treated patients. Therefore, not comparable to BV CT setting 

	Indication 
RR HL
	Perrot et al., 2016, France, N=240
	The best response was observed after a median of four cycles in 145 (60.4%) patients: 33.8% complete response/unconfirmed complete response, 26.7% partial response. Objective responses were observed as decreased (39.3%) in the 28 patients >60 years. The median response duration was 8.4 months. With median follow-up at 16.1 months, median progression-free survival was 6.8 months and this was significantly longer for patients transplanted after Brentuximab vedotin (a median of 18,8 months); median overall survival was not reached.
	Original authors’ conclusion vs CT
These results for a heavily pretreated patient cohort are comparable to those obtained in the pivotal phase II trial

Further analysis
Patient characteristics: The median age was 30 years (vs 31 years in CT) and 65% male (vs 47% in CT). Median number of prior chemotherapy regimens was 3 (approx. 40% had >3) and 59.2% of patients had at least one ASCT.

Endpoints used: Both CT primary endpoints reported

Review remarks: In general RWE reported findings are in alignment with CT results, despite the fact that approximately 50 % of the patients had primary refractory HL and did not undergo auto-SCT prior to BV, which indicates a more resistant disease than that of patients in the phase II trial. In the pivotal study all patients have undergone ASCT

	Indication 
RR HL  and ALCL
	Gandolfi et al., 2016, Italy, N = 53 patients (43HL and 10 sALCL)
	The best response rate was 69.8% (with 46.5% complete response [CR]) in HL and 100% (80% CR) for sALCL, respectively. With a median patient follow-up of 36.8 months, the estimated median duration of response was 31.5 months for HL and 17.8 for sALCL, respectively. At the latest available follow-up, 75% of patients were still in response, with 43% without any consolidation.
	Original authors’ conclusion vs CT
With a median patient follow-up of approximately 3.5 years,
this study confirms the safety and the high effectiveness of
BV, which can be considered a very active treatment in patients with relapsed/refractory HL or sALCL.

Further analysis
Patient characteristics: Median age was 33.4 and 52.6, and males represented 60% and 62.7% for HL and ALCL populations respectively. Median number of prior chemotherapy regimens was three for both cohorts with approximately 60 and 40% prior ASCT respectively.

Endpoints used: Response rat and duration of response over a long period follow up that resembles CT horizon

Review remarks: In general RWE reported findings are in alignment with CT results and match longer monitoring period similar to CT updates. This trial confirms  that the ORR is higher in ALCL than in HL as seen also in the pivotal trials for both indications

	Indication 
RR ALCL
	Brocolli et al, 2017 Italy, N=40
	Best response was observed after a median of four cycles in 77.5%: globally, 47.5% patients obtained a complete response, 64.2% in the elderly subset. The overall response rate was 62.5%. At the latest follow up, 15/18 patients are still in complete remission (three with consolidation). The progression-free survival rate at 24months was 39.1% and the disease-free survival rate at the same time was 54% (median not reached).
	Original authors’ conclusion vs CT
Results are in accordance with the pivotal phase II study and its updates 

Further analysis
Patient characteristics: Median age was 47 years (vs 52 years in CT) and 70% male (vs 57% in CT). Median number of lymphoma related regimes was 2 (range 2-10, including high dose chemotherapy and ASCT).

Endpoints used: Primary CT endpoints reported

Review remarks: In general RWE reported findings are similar to other EU studies and in alignment with CT results.

	Non-EU RWE studies

	Indication 
RR HL  
	Salihoglu et al. 2014, Turkey, N=58
	The objective response rate was 63.5 % with 13 complete responders (26.5 %) among 49 patients evaluated at the early phase of treatment (2–5 cycles). Upon treatment prolongation (≥6 cycles), 37 patients achieved a final objective response rate of 32.4% with 21.6% of complete and 10.8 % of partial response. Overall survival at 12 months was 70.6%, and progression-free survival at 12 months was32.8 %. Median overall survival could not be reached and median progression-free survival was seven months. While the median duration of response was nine months in the whole cohort, it was 11.5 months in the complete responders.
	Original authors’ conclusion vs CT
Not present

Further analysis
Patient characteristics: The median age was 26 years (vs 31 years in CT) and 60% male (vs 47% in CT). Median number of prior chemotherapy regimens was four with approximately 80% prior ASCT

Endpoints used: Both CT primary endpoints reported over a shorter monitoring period.

Review remarks: In general RWE reported findings are in alignment with CT results

	Indication 
RR HL  
	Yang et al., 2014, S. Korea and China, N=22
	Four patients (18.2%) showed a complete response, and the overall response rate was 72.7%. The median duration of response was 4.4 months (range 1.0–17.4). The median progression-free survival was 5.7 months, and the median overall survival has not yet been reached. The one-year expected survival rate was 67.2%. The most common grade 3/4 adverse events were neutropenia (n=7; 31.8%).
	Original authors’ conclusion vs CT
The results confirm the previously reported high efficacy and acceptable toxicity of Brentuximab vedotin in patients with relapsed and refractory CD30+ classical HL (the population in the pivotal phase II study by Younes et al, only 7% were Asian patients).

Further analysis
Patient characteristics: The median age was 30 years (vs 31 years in CT) and 62% male (vs 47% in CT). Median number of prior chemotherapy regimens was >3 for 90% of patients with approximately 77.3% prior ASCT and/or Allo-CT.

Endpoints used: Both CT primary endpoints reported over a shorter monitoring period.

Review remarks: In general RWE reported findings are in alignment with CT results with a lower CR rate comparing with the pivotal trial



[bookmark: _Toc1335365]Table 2. Real world studies of Lenalidomide in lymphoma indications

	Lenalidomide indication with relevance to RWE
	Real World study identified (First author, year and study origin, N patients on drug/label)
	RWE results in RCT relevant \ endpoints (Primary and secondary)*
	Comparison of RWE to CT and original authors’ conclusions if available*

	Non-EU RWE studies

	Indication 
RR MCL
	Wang et al., 2017, U.S.A. (10 sites and an additional one site in England), N=58 after Ibrutinib failure or intolerance.
	With a median duration of treatment of 8.4 weeks for single-agent Lenalidomide and 7.4 weeks for Lenalidomide-containing combination therapy, eight patients achieved a CR and nine achieved a PR with Lenalidomide-based therapy, for an ORR of 29% (95% CI, 18–43%). Two of the 13 patients (15%) who had single-agent Lenalidomide (fourth line of therapy for both) reported a best response of relapse/PD to Ibrutinib; 3/13 (23%) patients on single agent Lenalidomide had unknown response status with 8/13 (62%) reporting relapse/PD. The median DOR for responders was 20 weeks (95% CI, 2.9 to not reached); of the 17 responders, 14 (82%; seven CR and seven PR) were censored from the DOR analysis due to lack of follow-up data on PD or death.

	Original authors’ conclusion vs CT
Some results in patients pre-treated with Ibrutinib monotherapy months were reported lower than in previous clinical trials for relapsed/refractory MCL (no direct comparison to MCL-002 study could be retrieved).

Further analysis
Patient characteristics: The median age was 71 years and 76% were male (vs 68.5 years with comparable male to female ratio years in CT). Median number of prior anti lymphoma treatment regimens was four.

Endpoints used: Only secondary endpoints from CT reported (PFS was sole primary endpoint and not included in RWE)

Review remarks: Response rates and duration of response appear significantly lower than CT results. The major difference between the CT and RWE is the fact that in the RWE study are Ibrutinib relapsed or refractory patients were included, whereas in the pivotal study no Ibrutinib patients were included




[bookmark: _Toc1335366]Table 3.Real world studies of Nivolumab in lymphoma indications

	Nivolumab indication with relevance to RWE
	Real World study identified (First author, year and study origin, N patients on drug/label)
	RWE results  in RCT relevant  endpoints (Primary and secondary)
	Comparison of RWE to CT and original authors’ conclusions if available*


	Non-EU RWE studies

	Indication 
RR HL
	Bekoz et al., 2017, Turkey, N=82
	Among 75 patients evaluated after 12 weeks of Nivolumab treatment, the objective response rate was 64%, with 16 complete responses (CR; 22%); after 16 weeks, it was 60%, with 16 (26%) patients achieving CR. Twenty patients underwent subsequent transplantation. Among 11 patients receiving allogeneic stem-cell transplantation, five had CR at the time of transplantation and are currently alive with ongoing response. At the time of analysis, 41 patients remained on Nivolumab treatment. The six-month overall and progression-free survival rates were 91.2% (95% confidence interval: 0.83–0.96) and 77.3% (0.66–0.85), respectively. 
	Original authors’ conclusion vs CT
The ORR was reported to be 87%, with CR and PR rates of 17% and 70%, respectively, in Ansell’s cohort. Also, it was 72.5% with a CR rate of 28% in Younes’ study. The RWE authors stated that response rates were comparable to these results, with early and late ORRs of 64% (95% CI 2.17–6.59; CR, 21%) and 60% (95% CI 3.03–17.7; CR, 26%; PR, 34%), respectively.

Further analysis
Patient characteristics: The median age was 30 years (vs median age of 32 – 40 years across CA209205 and CA209039 cohorts). 58% were male (56 – 67 years in CTs) and median number of prior anti lymphoma treatment regimens was five (57% had >five lines).

Endpoints used: Primary CT endpoints reported

Review remarks: In general RWE reported findings are in alignment with CT results across all endpoints



[bookmark: _Toc1335367]Table 4.Real world studies of Pixantrone in lymphoma indications

	Pixantrone indication with relevance to RWE
	Real World study identified (First author, year and study origin, N patients on drug/label)
	RWE results in RCT relevant endpoints (Primary and secondary)*
	Comparison of RWE to CT and original authors’ conclusions if available*

	EU RWE studies

	Pixantrone
Indication 
RR NHL 

	Eyre et al., 2016, UK, N=92 

	The median progression free survival (PFS) was 2.0 months (95% confidence interval (CI) 15–24) and the median overall survival was 3.4 months (95% CI 27–45). The overall response rate was 24% (complete response 10%; partial response 14%). The best radiological ORR recorded as assessed by the local treating physician was 24% [complete response/complete response unconfirmed (CR/CRu) 10% plus partial response (PR) 14%] in the 80 patients assessable for response.
	Original authors’ conclusion vs CT
The overall response rate of 24% and short PFS and OS highlight the limited efficacy of Pixantrone in this difficult to-treat population, and highlights the clear problems in extrapolating efficacy and survival data from a clinical trial population into routine clinical practice

Further analysis
Patient characteristics: Reportedly poorer prognostic features than those within the phase III trial. The median age was 65.9 years with 71% > 60 years of age (vs median age of 59-60 years across Pixantrone arm and total population of CT with approx. 50% > 60 years of age). 66% were male (61% in CT) and median number of prior antilymphoma treatment regimens was two (three in CT).

Endpoints used: Primary and secondary CT endpoints reported

Review remarks: All RWE results appear lower than CT results (probably due to patient demographic differences as higher median age and higher number of prior regimens)




[bookmark: _Toc1335368]Table 5.Real world studies of Ibrutinib in lymphoma indications

	Ibrutinib indication with relevance to RWE
	Real World study identified (First author, year and study origin, N patients on drug/label)
	RWE results  in RCT relevant  endpoints (Primary and secondary)*
	Comparison of RWE to CT and original authors’ conclusions if available*

	Non-EU RWE studies

	Indication 
RR MCL

	Epperla et al., 2017, U.S.A., N=97
	Overall response rate and median DOR to Ibrutinib were 65% and 17 months, respectively. 29 patients received post Ibrutinib therapies, with an ORR of 48% and a median DOR of 3 months. The median OS and PFS for the entire group (n = 97) was 22 and 15 months, respectively.
	Original authors’ conclusion vs CT
Research results confirm the high ORR and DOR of Ibrutinib in MCL and that prior hematopoietic cell transplantation does not negatively influence Ibrutinib outcomes. 

Further analysis
Patient characteristics: Median age was 67 (vs median of 68 years of age in CT). Median number of prior treatments was 3.5 (vs three in CT)

Endpoints used: CT primary endpoint reported 

Review remarks: In general RWE reported findings are in alignment with CT results.

	Indication 
RR MCL


	Ali et al., U.S.A., 2017, N = 4 MCL
	Mantle cell patients represented a small proportion of total study subjects. ORR was observed in one out of four patients (25%) as CR.
	Original authors’ conclusion vs CT
None extracted for MCL. One key difference of this retrospective analysis from other studies was that it was not disease focused.

Further analysis
Patient characteristics: Difficult to extract as only 4 patients had MCL over a total population of 45. 

Endpoints used: CT primary endpoint reported

Review remarks: Limited sample for any remarks to be safely made




[bookmark: _Toc1335369]Table 6.Real world studies of Pomalidomide in multiple myeloma indications

	Pomalidomide indication with relevance to RWE
	Real World study identified (First author, year and study origin, N patients on drug/label)
	RWE results  in RCT relevant  endpoints (Primary and secondary)*
	Comparison of RWE to CT and original authors’ conclusions if available*

	EU RWE studies

	Indication 
RR MM 
	Maciocia et al. 2016, UK, N=85 out of which 70 had response information. 

	The overall response rate was 52.9%. At a median follow-up of 13.2 months, median progression-free survival was 5.2 months [95% confidence interval (CI) 4.150–6.238], and median overall survival was 13.7 months (95% CI 11.775– 15.707). In total population N=85 - Median PFS was 4 months and OS was a little shorter, at nine months.
	Original authors’ conclusion vs CT
This real-world data support the results seen in published clinical trials (publications with similar follow up).

Further analysis
Patient characteristics: Median age was 66 years (64 years and 59% male in CT)

Endpoints used: Both primary and key secondary CT endpoints reported

Review remarks: In general RWE response findings appear better than CT results. ORR is significantly higher than in the MM-003 trial (pivotal). Disease-free survival (DFS) in the same group (five months) and OS (13 months) were remarkably
similar to the CT results. It was decided that despite the response bias arising from only assessable patients 70/85 to evaluate results as been better than CT, when other endpoint (survival) results were similar

	Non-EU RWE studies

	Indication 
RR MM
	Matsumura‑Kimoto et al., 2018, Japan, N=108 out of which 95 had PDEx and 58 were resistant to both LEN BTZ
	With a median observation period of 8.2 months (range 0.2–14.9), median OS was not reached. The one-year OS was 55.3% and the median TTF was 4.4 months in the whole cohort. The best response was recorded in 96 patients, with a 31% overall response rate (ORR) and a 79% rate of achieving at least stable disease.


	Original authors’ conclusion vs CT
None extracted 

Further analysis
Patient characteristics:

Endpoints used: CT primary endpoint not reported (PFS). Time to treatment failure assumed transferable. OS as key secondary in CT explored

Review remarks: Difficult to make any correlations to CT efficacy. Portion of Pomalidomide arm subjects could be considered off – label with EU SmPC.



[bookmark: _Toc1335370]Table 7. Real world studies of Lenalidomide in multiple myeloma indications

	Lenalidomide indication with relevance to RWE
	Real World study identified (First author, year and study origin, N patients on drug/label)
	RWE results  in RCT relevant  endpoints (Primary and secondary)*
	Comparison of RWE to CT and original authors’ conclusions if available*

	Non-EU RWE studies

	Indication 
ND MM transplant ineligible 
	Jose et al., 2017, India, N = 51 who received 25 mg daily for 21 days for a fixed up to 6 cycle course
	After treatment, 19.6% of the patients achieved a stringent complete response; 35.3%, a complete response; 5.9%, a very good partial response; and 29.4%, a partial response, for an overall response rate of 90.2%. Stable disease was seen in 3.9% of patients, and progressive disease, in 5.9%. The median PFS was 16 months (range: 2–62 months).
	Original authors’ conclusion vs CT
In this study, the median PFS with 6 cycles of treatment was 16 months (range: 2–62 months). That duration is inferior to the 20.7 months reported in the 18-cycle Lenalidomide–dexamethasone arm of the FIRST trial. However, the five-year OS rate in our study population was 62.74%, which is marginally better than the 56% OS rate reported for the 18-cycle Lenalidomide–Dexamethasone arm in the first trial. In the present study, median OS had not yet been reached at the time of reporting. The median time to second-line anti-myeloma therapy was 14 months in our study, which is again inferior to the 28.5 months reported for the 18-month Lenalidomide–Dexamethasone arm and the 39.1 months reported for the continuous Lenalidomide arm in the first trial. It was easy to achieve a second response with Lenalidomide–Dexamethasone rescue therapy in patients who had previously achieved a CR. That observation echoes results in the first trial, in which patients on the 18-cycle Lenalidomide–Dexamethasone arm achieved a second remission with more ease.

Further analysis
Patient characteristics: Median age in the group was 61 years with 1.04:1 male to female ratio. 

Endpoints used: CT primary and all key secondary endpoints reported

Review remarks: Difficult to make any correlations to CT efficacy. 66.7% of patients were transplant eligible. Also, the RWE study used different treatment regime (fixed duration with a significantly lower number of cycles (six) comparing to the FIRST trial). Thorough and interesting effort to analyze findings in the background or RCT.


[bookmark: _Toc1335371]Table 8. Real world studies of Carfilzomib in multiple myeloma indications

	Carfilzomib indication with relevance to RWE
	Real World study identified (First author, year and study origin, N patients on drug/label)
	RWE results  in RCT relevant  endpoints (Primary and secondary)*
	Comparison of RWE to CT and original authors’ conclusions if available*

	Non-EU RWE studies

	Indication 
RR MM CFZ+dex
	Uysal et al., 2018, Turkey, N =21

	The median overall response rate was 26.3%. The median duration of response rate and time to next therapy were eight (seven-nine) and three (two-16) months, respectively. The median overall survival was 8 (0.5-33) months.

	Original authors’ conclusion vs CT
None extracted

Further analysis
Patient characteristics: 52.4% were male and the median age was 62 (47-76) years (64 years and 56% male respectively in RCT). The median number of prior treatment lines was three (median of 2 in RCT)

Endpoints used: CT primary endpoint not reported. Key secondary reported (ORR)

Review remarks: Response appears lower than CT results. There is a significant difference in the duration of treatment (4 cycles median vs 39.9 weeks in the ENDEAVOR trial) that can explain the significantly lower response rates



[bookmark: _Toc1335372]Table 9. Real world studies of Decitabine in leukemia indications

	Decitabine  indication with relevance to RWE
	Real World study identified (First author, year and study origin, N patients on drug/label)
	RWE results  in RCT relevant  endpoints (Primary and secondary)*
	Comparison of RWE to CT and original authors’ conclusions if available*

	Non-EU RWE studies

	Indication 
AML
	Lin et al. 2013, China, N=5 >80yrs old. Decitabine was administered at a dose of 10‑15 mg/m2 and repeated every other day for a total of 5 days. This cycle was repeated for ~6 weeks. The 5 patients received a total of 19 cycles of treatment with Decitabine.
	No patient achieved complete or partial remission.
Median survival time was 19.8±4.8 months


	Original authors’ conclusion vs CT
None extracted

Further analysis
Patient characteristics: All >80 years of age

Endpoints used: Primary CT endpoint reported

Review remarks: Difficult to make any correlations to CT efficacy. Also, the RWE study used different treatment regime (lower dose). 


	Indication 
AML 
	Smith et al., 2014, U.S.A., N=199 on Decitabine
	Overall survival was significantly better in the Azacitidine treated cohort compared with patients in the Decatabine treated cohort (10.1 months vs. 6.9 months respectively; p = 0.007)
	Original authors’ conclusion vs CT
None extracted. Comparative results in alignment with clinical trials, but author conclusions are limited to Azacitidine

Further analysis
Patient characteristics: Median age for Decitabine cohort was  69.4 years with 54.8% male (The median age for the intent-to-treat (ITT) population was 73 years in CT)

Endpoints used: CT primary endpoint reported

Review remarks: In general RWE findings appear in alignment with CT results. OS is slightly lower for real world Decitabine results.  



[bookmark: _Toc1335373]Table 10. Real world studies of Ibrutinib in leukemia indications

	Ibrutinib indication with relevance to RWE
	Real World study identified (First author, year and study origin, N patients on drug/label)
	RWE results  in RCT relevant  endpoints (Primary and secondary)*
	Comparison of RWE to CT and original authors’ conclusions if available*

	EU RWE studies

	Indication 
RR CLL
	Winqvist et al., 2016, Sweden, N=95 (inc 2 SLL patients)
	At a median follow-up of 10.2 months, the overall response rate was 84% (consistent among subgroups) - (61% PR, 20% PR-L, 3% CR), and 77% remained progression-free. The median PFS has not yet been reached. The estimated PFS rate at 10months was 77%. Median OS was not reached, with a 10-month OS rate of 83%. Progression-free survival and overall survival were significantly shorter in patients with del(17p)/TP53 mutation


	Original authors’ conclusion vs CT
This real-world analysis on consecutive chronic lymphocytic leukemia patients from a well-defined geographical region shows the efficacy and safety of Ibrutinib to be similar to that of pivotal trials. Since not more than half of our patients would have qualified for the pivotal Ibrutinib trial (RESONATE), our study emphasizes that real-world results should be carefully considered in future with regards to new agents and new indications in chronic lymphocytic leukemia.

Further analysis
Patient characteristics: Median age was 69 years with 72% male. Median number of prior therapies was 3. 63% had del (17p)/TP53 mutation. 

Endpoints used: All primary and key secondary endpoints reported

Review remarks: In general RWE reported findings are in alignment with CT results

	Indication 
RR CLL
	UK CLL Forum, 2016, UK and Ireland, N = 315 RR CLL
	With a median of 16 months follow up, data on 315 patients demonstrated an one year  discontinuation-free survival of 73.7% and an one year overall survival of 83.8%.
	Original authors’ conclusion vs CT
The one year overall survival for the cohort was strikingly better than patients treated in historical relapsed/refractory CLL trials, however, the patients in this evaluation appeared to fare less well than patients treated in the RESONATE trial. Although our UK/Ireland dataset does not have a PFS, the one year absolute survival was inferior to the RESONATE one year PFS. Although DFS and PFS are only approximate equivalents, it does appear that the real-world rate of Ibrutinib discontinuation rate and death rate appear higher than patients treated within the RESONATE trial.

Further analysis
Patient characteristics: The median age of patients on the first day of treatment was 69, with 69% male. The median prior lines of therapy were two, with 48% of patients having received three or more prior lines.

Endpoints used: Endpoints reported were percentage of patients alive and still taking Ibrutinib at one year (discontinuation-free survival; DFS) and Percentage of one year overall survival (OS). CT monotherapy key endpoints were slightly different (ORR, PFS and OS).

Review remarks: The observed results in terms of rates of Ibrutinib discontinuation and survival appear to be worse in a real-world setting than in CT.

	Non-EU RWE Studies 

	Indication 
RR CLL
	Ali et al., 2017, U.S.A., N=26 (including SLL). Total cohort of 45 with B-Cell malignancies, of whom 84.4% had at least one prior therapy 
	The best overall response rate of all the cohorts combined was 63.8%, with 33.3% achieving complete remission and 30.5%, partial remission. When calculated individually, patients with CLL or SLL achieved the greatest response rate of 76.1%, followed by patients with WM (75%).

In CLL/SLL extracted results were:
ORR  44.4%
CR 22.2%
PR 13.3%
SD PD NE  22.2%


	Original authors’ conclusion vs CT: 
In contrast to the previously reported rate of 5% to 7%, we observed a higher rate (11%) of atrial fibrillation, which might have resulted from the smaller sample size in the present study and the multiple comorbidities

Further analysis
Patient characteristics: Median age was 73 and 84% of them has received more than one previous line of treatment

Endpoints used: Primary endpoint was objective response rate (ORR) and secondary end point was discontinuation reason

Review remarks: The observed results in terms of rates of Ibrutinib discontinuation and ORR appear to be worse in a real-world setting than in CT. ORR results show lower efficacy than in clinical trials and the rates of atrial fibrillation are higher than in the trials (11% vs 5-7% depending on the trial)

	Indication 
RR CLL and untreated CLL
	Mato et al., 2018, U.S.A., N=546 (total in study was 616 with Clinical trial subjects added)
	At a median follow-up of 17 months, the median progression-free and overall survival for the entire cohort was 35 months and not reached, respectively.
There was no significant difference in progression-free survival by front-line versus relapsed/refractory use (P=0.27)
Patients who discontinued due to toxicity had significantly longer progression-free survival and overall survival than those who discontinued due to disease progression (P=0.01 and P=0.02, respectively)
At a median follow-up of 17 months (range, 1–60 months), 41% of patients discontinued Ibrutinib. The median time to Ibrutinib discontinuation was 7 months (range, 0.1–41), with a median time of 6 months for patients who discontinued due to intolerance and 10 months for those who discontinued due to progression of disease. Toxicity was the most common reason for discontinuation in all settings, accounting for 63.1% of discontinuations in front-line use (n=12/80 front-line patients) and 50.2% of discontinuations in relapsed/refractory use (n=116/536 relapsed/refractory patients). Toxicity was the most common reason for discontinuation in several settings including: commercial use and clinical trial use (50% of discontinuations in front-line commercial use, 77.7% of discontinuations in front-line clinical trial use, 52.5% of discontinuations in relapsed/refractory commercial use, and 39.7% of discontinuations in relapsed/refractory trial use)
	Original authors’ conclusion vs CT: 
Progression-free survival was similar when stratified by Ibrutinib use in the clinical practice setting as compared to the clinical trial setting (P=0.14). Early Ibrutinib trials suggested that progressive disease was the cause of the majority of cases of discontinuation, a pattern that has persisted in many, but not all, studies including longer follow-up periods. Surprisingly,  results demonstrate that intolerance (50.2% in the relapsed/refractory setting, 63% in the front-line setting), rather than progressive disease (21% in the relapsed/refractory setting, 16% in the front-line setting), accounts for the majority of cases of discontinuation

Further analysis
Patient characteristics: 536 patients were RR CLL and 80 untreated CLL. 546 patients were treated with commercial drug and 70 were on clinical trials. The median age for RR CLL was 62 and for untreated 60. The median age for the patients in clinical trials was 58 vs 61 in commercial drug. 68% of the frontline patients received Ibrutinib as monotherapy vs 89% in the RR CLL setting

Endpoints used: Primary end point was progression free survival (PFS) and secondary end points were overall survival (OS) and reasons for Ibrutinib discontinuation (similar to CTs)

Review remarks: In general RWE reported findings for PFS are in alignment with CT results. Reasons of discontinuation differ between real world and CT (main reason in CT is progressive disease when in real world is intolerance)

	Indication 
RR CLL and untreated CLL
	Mato et al., 2017, U.S.A., N=621 (approx. 19% of
all patients were treated on a clinical trial)
	In the relapse setting, for patients with a reported response assessment the ORR to Ibrutinib as the first KI (n¼357) was 68% [complete response (CR) 11%, partial response (PR) 46%, and partial response with lymphocytosis (PR-L) 11%]. In the front line setting, the ORR to Ibrutinib (n¼80) was 71%.

With a median follow-up from start of first KI of 17 months (range 1–60), the median PFS and OS for the entire cohort was 35 months (216 events) and not reached, respectively (107 events)
(Figure 1). We further stratified outcomes by first KI choice. Patients who received Ibrutinib-based therapy (versus idelalisib-based therapy) as their first KI experienced a significantly better PFS in all settings; front-line (HR 2.8, CI 1.3–6.3, P = 0.01), relapsed refractory
(HR 2.8, CI 1.9–4.1, P < 0.001), del17p (HR 2.0, CI 1.2–3.4, P = 0.008), or complex karyotype (HR 2.5, CI 1.2–5.2, P =0.02) 
	Original authors’ conclusion vs CT
With respect to adverse events leading to discontinuation, these values are greater than those reported in a pooled analysis from the phase III relapsed RESONATE and front-line RESONATE-2 studies in which the discontinuation rate was 10%.23 Because at least 50% of discontinuations are due to intolerance rather than progression of disease, it is unlikely that these patients harbor Ibrutinib resistance mutations and, therefore, should likely be sensitive to alternate kinase inhibitors with different side effect profiles. Two clinical trials are being conducted at this time studying umbralisib (NCT02742090) and acalabrutinib (NCT02717611) in kinase inhibitor-intolerant patients.

Further analysis
Patient characteristics: The median age of the patients treated with Ibrutinib is 61 and the median of prior treatments is 2. 87% of them was treated as monotherapy and the median time to discontinuation was 7 months

Endpoints used: Primary end point was progression free survival (PFS) and secondary end points were overall survival (OS), reasons for Ibrutinib discontinuation and ORR (similar to CTs)

Review remarks: In general RWE reported findings for PFS and ORR are in alignment with CT results. 
Reasons of discontinuation differ between real world and CT (main reason in CT is progressive disease than in real world is intolerance and toxicities)
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