
CURRENT AND FUTURE 
STATE OF CAR T IN EUROPE

Key Highlights



BACKGROUND

> On 20 June 2019, Aptitude Health gathered a group of lymphoma and CAR T-cell 

therapy experts to attend the closed-session Emerging Paradigms in Care Series 

(EPICS) panel meeting

> The goals of the expert panel were to discuss current clinical practices and latest 

developments with CAR T in lymphoma, and gain a better understanding of 

challenges facing the real-world adoption of this novel treatment across Europe
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AGENDA
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Time Topic Speaker/Moderator

16.30 – 16.45
Welcome, Introductions, and Meeting Objectives

• Round-robin – Experiences With CAR T
Chadi Nabhan, MD, MBA, FACP

16.45 – 16.55 Update on CAR T: Highlights From EHA and ICML Marie José Kersten, MD, PhD

16.55 – 17.10 What Differentiates Various CAR T-Cellular Products? Catherine Thieblemont, MD, PhD

17.10 – 17.55 Discussion: Differences and Similarities Between the 2 Approved CAR T-Cellular Products in the Real World All

Patient Journey

17.55 – 18.05 Sharing Experiences: The Patient Journey in the US Sattva Neelapu, MD

18.05 – 18.10 Sharing Experiences: The Patient Journey in France Catherine Thieblemont, MD, PhD

18.10 – 18.35 Discussion: The Patient Journey in Europe All

18.35 – 18.50 Working Dinner

CAR T Experience in the US – How Will It Translate in the EU?

18.50 – 18.55 Sharing Experiences: Real-World CAR T Adoption and Reimbursement in the US Sattva Neelapu, MD

18.55 – 19.05 Sharing Experiences: Commercial Challenges and Learnings From the US Market Sattva Neelapu, MD

19.05 – 19.35 Discussion: Challenges in Administration and Reimbursement in the EU All

Future of CAR T in the EU

19.35 – 19.45 New Developments in CAR T Max Topp, MD

19.45 – 19.55 Point-of-Care CAR T Therapy in the EU Julio Delgado, MD, PhD

19.55 – 20.20 Discussion: Future of CAR T in the EU All

20.20 – 20.30 Summary and Closing Remarks Chadi Nabhan, MD, MBA, FACP



FACULTY

> Chair: Catherine Thieblemont, MD, PhD

− Hôpital Saint-Louis, Paris, France

> Moderator: Chadi Nabhan, MD, MBA, FACP

− Aptitude Health, Atlanta, United States

> Paolo Corradini, MD

− Istituto Nazionale per lo Studio e la Cura dei 
Tumori, Milan, Italy

> Julio Delgado, MD, PhD

− Hospital Clínic de Barcelona, Spain

> Marie José Kersten, MD, PhD

− Academic Medical Center, Amsterdam, The 
Netherlands

> Kim Linton, MBChB, PhD

− University of Manchester, United Kingdom

> Tom van Meerten, MD, PhD

− University Medical Center Groningen, The 
Netherlands

> Sattva Neelapu, MD

− MD Anderson Cancer Center, Houston, United 
States

> Max Topp, MD

− University of Würzburg, Germany
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Update on CAR T: Key Highlights 
From ASCO, EHA, and ICML



CONGRESS HIGHLIGHTS: KEY ABSTRACTS IN ALL

> EHA PS943: Safety and efficacy of tisagenlecleucel in pediatric and young adults –

Experience from 2 centers of the Assistance Publique – Hôpitaux de Paris (A. Baruchel)

− 34 pts treated (16 from clinical trials,18 from French compassionate use program)

• 5 pts were not infused (4 deaths [3 due to PD and 1 due to septic shock], 1 pt excluded because 

of age)

− 29 pts infused, of whom 27 were evaluable for efficacy

• 27 pts evaluable after 1 month were in CR/CRi, with 25 (92.6%) demonstrating MRD negativity

• 8 pts relapsed: 3 CD19+, 4 CD19–, 1 not determined

− Safety comparable to clinical trial data

> EHA S1618: ELIANA/ENSIGN subgroup analysis (S. Grupp)

− 29/137 infused pts (ELIANA: 13/79, ENSIGN: 16/58) with high-risk cytogenetic abnormalities 

(eg, hypodiploidy, BCR-ABL[–like])

• 19/29 (65.5%) achieved CR, with 18 MRD–

• Median DOR/OS: not reached
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CONGRESS HIGHLIGHTS: KEY ABSTRACTS IN DLBCL (1/3)

> EHA S1600: Real-world results on CD19 CAR T for 60 French patients included in a 

temporary authorization for use program (C. Thieblemont)

− See section “The Patient Journey in France” for detailed information

> ASCO 7555: Safety and efficacy in patients ≥65 years in ZUMA-1 (S. Neelapu)

− 2-year follow-up of ZUMA-1, a pivotal phase I/II study of axicabtagene ciloleucel (axi-cel) in 

refractory aggressive NHL

− 108 infused pts: ≥65 years (n = 27) vs <65 years (n = 81)

• ORR: 92% vs 81% (CR: 75% vs 53%), respectively, with ongoing responses in 42% and 38% of pts

• Grade ≥3 neurologic events and CRS occurred in 44% vs 28% and 7% vs 12% of pts ≥65 years vs <65 

years, respectively

− Comment of Dr Kersten: Data show similar rates of durable responses with a manageable safety 

profile for pts ≥65 and <65 years, indicating that axi-cel is safe and effective also in older pts
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CONGRESS HIGHLIGHTS: KEY ABSTRACTS IN DLBCL (2/3)

> Axi-cel

− ASCO 7562: High baseline metabolic tumor volume is associated with decreased and less-

durable response following axi-cel (E. Dean)

− ASCO 7552: ctDNA-based MRD at day 28 after axi-cel infusion predicts response (M. Frank)

− ASCO 7545: Hematopoietic recovery and immune reconstitution after axi-cel (P. Strati)

• Prolonged cytopenias are common, but most pts recover

− ASCO 7517: Outcomes in pts progressing after axi-cel – results from the US lymphoma CAR T 

consortium (J.Y. Spiegel)

• Retrospective analysis from a 17-center consortium

• 274 pts were infused by Dec 26, 2018, of whom 166 pts relapsed as of Feb 1, 2019
▪ Median OS was 108 days

• Pts relapsing ≤3 months had worse outcomes than those relapsing >3 months (median OS: >220 days)
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CONGRESS HIGHLIGHTS: KEY ABSTRACTS IN DLBCL (3/3)

> ICML 090: Four-year follow-up of tisagenlecleucel (E.A. Chong)

− Pts with R/R CD19+ DLBCL or FL were enrolled from Feb 2014 to Sept 2017 on a single-

institution trial of tisagenlecleucel

• N = 49* (24 DLBCL, 15 FL); median age: 56 yr

• Median follow-up: 49 months

− 38 infused pts

• DLBCL
▪ 46% CR

▪ Median PFS: 5.8 mo (95% CI: 1.6 mo–NE)

▪ Median OS: 22.2 mo (95% CI: 10.9–45.6 mo)

• FL
▪ 71% CR

▪ Median PFS: 32.4 mo (95% CI: 3.5 mo–NE)

▪ Median OS: NR (95% CI: 27.2 mo–NE)

• Of 21 pts in CR, 6 received IVIG for recurrent or severe infections, and 2 pts developed 

myelodysplasia

• 4 relapses beyond 12 months
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*Postmeeting note from Aptitude Health: There appears to be a mistake in the original abstract, as the separate pt numbers for DLBCL and FL do not 
sum to the total pt number. 



CONGRESS HIGHLIGHTS: SAFETY MANAGEMENT

> EHA PS1067: Preliminary results of earlier steroid use in pts treated with axi-cel in ZUMA-1 cohort 

4 (M. Topp)

− As of Sep 14, 2018, 21 of 40 planned pts received axi-cel with a minimum follow-up of 1 mo (median, 2.6 mo)

− 76% of pts received steroids and 81% received tocilizumab

− Neurotoxicity: Grade ≥3 neurologic events occurred in 10% of pts; grade 1 and 2 in 38% and 5% of pts, 

respectively

− No pts had grade ≥3 CRS 

> EHA S1636: Fractionated dosing of ARI-0001 cells (A3B1:CD8:4-1BB:CD3Z CAR19) and early 

tocilizumab administration (V. Ortiz-Maldonado)

− 30 pts with R/R ALL, CLL, or NHL were infused

• 19 pts received single dosing and 11 fractionated dosing: 10%, 30%, 60% of the total ARI-0001 cell dose on day 0, 

+1, and +2 (fraction 3 was omitted in 2/11 pts), respectively

− Early tocilizumab administration (grade ≥2 CRS)

− Reduced incidence of severe CRS, no grade ≥3 ICANS
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CONGRESS HIGHLIGHTS: PRELIMINARY RESULTS FROM 
THE TRANSCEND STUDY (1/2)

> TRANSCEND NHL-001: Ongoing phase I study evaluating the safety and 

pharmacokinetics of lisocabtagene maraleucel (liso-cel) in adult pts with B-cell NHL

> ASCO 7501: Preliminary results CLL (T. Siddiqi)

− 16 pts infused (dose level [DL]1, n = 6; DL2, n = 10)

− Grade 3 CRS: 1; grade 3 neurologic events: 3

− Best ORR in 15 evaluable pts was 87% (13/15)

− 7 pts (47%) achieved CR(i)

− 10/15 pts (67%) achieved undetectable MRD in blood by day 30
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CONGRESS HIGHLIGHTS: PRELIMINARY RESULTS FROM 
THE TRANSCEND STUDY (2/2)

> ASCO 7516: Preliminary results in MCL (M. Wang)

− 9 pts infused (DL1, n = 6; DL2, n = 3)

− ORR: 78% (7/9 pts; 4/6 in DL1, median follow-up: 12.4 mo [95% CI: 9.2–12.4]; 3/3 in DL2, 

median follow-up: 1.4 mo [95% CI: 1.0–1.4])

• 2 pts in DL1 maintained a durable CR until last follow-up (day 281 and 378, respectively)

− 4 pts died, all in DL1 (3 of PD; 1 after receiving new anticancer therapy post–liso-cel)

> EHA PF298: Secondary CNS lymphoma (T. Siddiqi)

− 9 pts infused (DL1, n = 4; DL2, n = 5)

− 1 CRS grade 2 and 1 neurologic event grade 2

− 4 responses: 2 ongoing at 270 and 545 days, respectively
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CONGRESS HIGHLIGHTS: KNOWLEDGE GAPS

> EHA PF440: Survey assessing knowledge gaps and educational needs for 

hematologists/oncologists regarding CAR T-cell therapy (L. Willis, Medscape)

− Online survey among 399 hematologists/oncologists 

− Major gaps identified

• Understanding of CAR T structure

• Approved indications

• Clinical trial data

• Adverse event management

− Physicians with fewer lymphoma patients (<6 per month) had lower levels of knowledge

− Comments of Dr Kersten 

• Timely referral is still an issue

• Overcoming logistic barriers to timely referral remains critical in the EU (similar to what has been 

observed in the US)
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Differences and Similarities 
Between the 2 Approved CAR 
T-Cellular Products in the Real 
World



DIFFERENCES BETWEEN JULIET AND ZUMA-1 (1/4)

> Dr Thieblemont highlighted in her presentation several fundamental differences between 

JULIET (phase II study of tisagenlecleucel in adult R/R DLBCL) and ZUMA-1 (phase I/II 

study of axi-cel in adults with refractory aggressive NHL)

− Firstly, the trials differ in their eligibility criteria and patient population (eg, only ZUMA-1 included 

patients with PMBCL)

− As a consequence of trial design differences (such as time point of enrollment), the ITT 

population in JULIET includes noninfused (dropout) patients, and while all ITT patients in ZUMA 

are apharesed patients, mITT are all infused patients

− Furthermore, bridging chemotherapy between leukapheresis and CAR T-cell infusion was 

allowed in JULIET, but not in ZUMA-1. While this may have decreased tumor burden (shown to 

correlate with better outcome in ALL), it may on the other hand have affected the preinfusion 

inflammatory state of the patients, which may be crucial for CAR T-cell expansion and 

persistence

− Lastly, the 2 trials used different CRS grading scales: the Penn criteria used in JULIET tend to 

assign a higher grade of CRS, compared with the LEE criteria used in ZUMA-1
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DIFFERENCES BETWEEN JULIET AND ZUMA-1 (2/4)

JULIET
Phase II, single-arm, open-label

ZUMA-1
Phase II, single-arm, open-label

Agent

Antigen recognition

Co-stimulation

Tisagenlecleucel

FMC63

4-1BB

Axi-cel

FMC63

CD28

Primary endpoints

• ORR in main cohort as assessed by IRC

• Analyzed only in pts with ≥3 months of follow-up 

or earlier discontinuation

• ORR as assessed by study investigators

Key secondary 

endpoints

• TTR, DOR, EFS, PFS, OS

• Safety

• ORR as assessed by IRC, DOR, PFS, OS

• Safety

Inclusion • Independently of manufacturing slots availability • When manufacturing slot is confirmed

Cell collection • Cryopreserved cells (-> flexibility for apheresis) • Fresh cells (apheresis -> manufacturing)

Patient eligibility

• DLBCL/TFL

• R/R disease after 2L+ therapy including rituximab and 

anthracycline

• Failure of auto-SCT or ineligible for or not consenting 

to auto-SCT

• No history of allo-SCT

• ECOG PS 0–1

• ANC ≥1000/μL; ALC >300/μL (CD3+ T cells >150/μL); 

APC ≥50,000/μL; Hgb >8.0 g/dL

• DLBCL/PMBCL/TFL

• Chemorefractory disease, defined as

– Refractory to 1L therapy, or

– Nonresponders to 2L+ therapy, or

– Failure of auto-SCT ≤12 mo

• Adequate prior chemotherapy including anti-CD20 

and anthracycline

• No history of allo-SCT

• ECOG PS 0–1

• ANC ≥1000/μL; ALC >100/μL; APC ≥75,000/μL
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van der Steegen SJ, et al. Nat Rev Drug Discov. 2015;14:499-509; Axicabtagene ciloleucel CHMP assessment report. 2018. www.ema.europa.eu; 
Tisagenlecleucel CHMP assessment report. 2018. www.ema.europa.eu); Neelapu SS, et al. N Engl J Med. 2017:377:2531-2544 (incl. suppl); Locke FL, 
et al. Lancet Oncol. 2019:20:31-42 (incl. suppl); Schuster S, et al. N Engl J Med. 2019;380:45-56.

http://www.ema.europa.eu/
http://www.ema.europa.eu/


DIFFERENCES BETWEEN JULIET AND ZUMA-1 (3/4)

JULIET
Phase II, single-arm, open-label

ZUMA-1
Phase II, single-arm, open-label

Bridging therapy Allowed Not allowed

Lymphodepletion
• 250 mg/m2 cyclophosphamide

• 25 mg/m2 fludarabine

• 500 mg/m2 cyclophosphamide

• 30 mg/m2 fludarabine

CAR T-cell dose
• 0.6 to 6 × 108

• Infused within 30 minutes

• 2 × 106/kg

• Infused within 30 minutes

Median turnaround 

time (leukapheresis to 

site delivery)

NA
• 17 days (US)

• 26–29 days (EU)

Median turnaround 

time (enrollment to 

site delivery)

54 days (US + EU) NA

Manufacturing 

success rate
93% 99%
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Axicabtagene ciloleucel CHMP assessment report. 2018. www.ema.europa.eu; Tisagenlecleucel CHMP assessment report. 2018. www.ema.europa.eu; 
Kymriah [summary of product characteristics]. Dublin, Ireland: Novartis Europharm Limited. https://www.ema.europa.eu/en/documents/product-
information/kymriah-epar-product-information_en.pdf

http://www.ema.europa.eu/
http://www.ema.europa.eu/
https://www.ema.europa.eu/en/documents/product-information/kymriah-epar-product-information_en.pdf


DIFFERENCES BETWEEN JULIET AND ZUMA-1 (4/4)

JULIET
Phase II, single-arm, open-label

ZUMA-1
Phase II, single-arm, open-label

Number of patients 

treated/enrolled, n

111/165 

• 93 assessable for activity

• 111 assessable for safety

108/119 

• 101 assessable for activity

• 108 assessable for safety

Median follow-up 

duration, mo
14 27.1

ORR (CR/PR), % 52 (40/12) 83 (58/25)

Median time to 

response, mo
– 1

Median DOR, mo NR (10.0–NE) 11.1 (4.2–NE)

Median OS, mo 

(95% CI)
12 (7–NE) NR (12.8–NE)

Median PFS, mo 

(95% CI)
NR 5.9 (3.3–15.0)

Treatment-related 

grade ≥3 AEs, n (%)

• CRS

• Neurotoxicity

70 (63)

• 24 (22)

• 13 (12)

106 (98)

• 12 (11)

• 35 (32)

Treatment-related 

deaths, n

None
2
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DISCUSSION: DIFFERENCES AND SIMILARITIES BETWEEN 
CAR T-CELLULAR PRODUCTS

> Experts stressed that a direct comparison of clinical efficacy and safety data between the 

commercially available (tisagenlecleucel, axi-cel) and late-stage (liso-cel) CAR T-cell products is 

hindered by differences in construct and study designs

> As a consequence of the lack of head-to-head data, experts view the 3 constructs as similar with 

regard to activity and safety

− Only a few of the experts stated that they perceive 4-1BB CARs (tisagenlecleucel, liso-cel) to have lower 

rates of neurotoxicity and CRS compared with CD28 CARs (axi-cel); time to recovery from CRS and 

ICANS seems comparable among the 3

− One expert stated that axi-cel may be associated with better long-term safety, as there is evidence of 

gradual B-cell recovery in patients treated with this product

> For the experts, factors that differentiate the constructs appear to be: indication, fewest logistic 

challenges, and familiarity of the physician with the data and manufacturer (see next slides 

for details) 

19



DISCUSSION: SELECTING A PRODUCT IN THE REAL WORLD

> Reiterating the difficulties of direct comparisons, experts expressed no strong preference for the 

use of one approved CAR T-cell product over the other, with label restrictions (favoring axi-cel) 

being the only obvious exceptions

> Other factors determining which approved CAR T-cell therapy patients will be treated with in the 

real-world setting are mainly of practical nature

− Availability of manufacturing slots (main reason!); experts did not specify if there are company-specific 

differences with regard to production capacity

− Access to each product (not all centers are certified to administer both)

− Institutional policies (eg, to only prescribe the drug for which the patient was referred)

− Potential differences in price and reimbursement (once negotiations are complete)

> Furthermore, the choice of product may be influenced by the experience of physicians/centers (how 

comfortable they feel with each product) and patient preference

− However, there is little autonomy in the UK, where commercial usage generally matches the indication 

generated from clinical trials and is as close as possible to the label
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DISCUSSION: EXPERIENCES FROM REAL-WORLD PRACTICE 
(1/2)

> Efficacy of tisagenlecleucel and axi-cel is in line with what is expected from clinical trials

> Neurotoxicity of all grades seems to be lower compared with pivotal trials, likely due to more familiarity in CAR 

T-cell toxicity management, such as earlier and more frequent use of steroids

> Many real-world patients have advanced-stage disease, are heavily pretreated, and have poor performance 

status and/or comorbidities such as diabetes or hypertension. Bridging therapies while waiting for CAR T-cell 

production are therefore used in the majority of patients

− The common goal of bridging therapies is to keep patients stable and safe

• Therapies causing prolonged cytopenia and/or renal dysfunction should be avoided

• Regimens affecting the properties of lymphocytes are only recommended after leukapheresis, as they may impact cell collection

and production

− There is a need for more data to understand the effects of different bridging strategies on CAR T-cell collection and 

delivery, as well as efficacy and toxicity. Until then, the question “what is the best bridging therapy” remains

> Type of lymphodepleting chemotherapy is dictated by the respective label of each CAR T-cell product

− Experts are intrigued by initial data in R/R CLL showing that the combination of CAR T-cell infusion plus ibrutinib therapy 

appears to improve cell collection and possibly response.* They believe that such an approach may also be feasible 

in lymphoma
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*Postmeeting note: Gauthier J, et al. ASH 2018. Abstract 299.



DISCUSSION: EXPERIENCES FROM REAL-WORLD PRACTICE 
(2/2)

> Dropout rates are higher (up to 60%) than in pivotal trials (big problem!). Main reason: long wait 

times (up to 7–8 weeks) between referral and CAR T-cell infusion, during which patients progress 

and then are no longer eligible for infusion

− There is a need to improve these timelines, starting with streamlining insurance discussions and patient 

onboarding, up to the shortening of manufacturing and turnaround times (ideally <2 weeks)

> Factors impacting manufacturing success (according to experts’ experience): type and number of 

prior therapies, age and performance status of patients, and/or low lymphocyte counts (≤100 µ/L)

− Prior bendamustine-containing regimens should be avoided when possible, as they can cause 

myelosuppression, which can affect cell collection; experts are comfortable, however, in using such 

regimens as bridging therapies after leukapheresis

− Experts want companies to share more information on reasons for manufacturing failure

> The only biomarkers routinely assessed to predict for life-threatening macrophage activation 

syndrome and CRS are ferritin and CRP

− Cytokines have shown intriguing results as predictive biomarkers and are worthy of further study; they are 

not yet implemented in routine practice
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DISCUSSION: CRITERIA FOR OPTIMAL PATIENT SELECTION

> Optimal patient selection for CAR T-cell therapy is viewed as a moving target, as experts are still in the 

learning phase of how to use this novel treatment most effectively 

> There is a lot of promise for using CAR T-cell therapy in FL and TFL, as data are emerging suggesting that 

patients in these settings may have particularly good response 

> Given the costly nature of this treatment, rigid criteria for patient eligibility will need to be developed; experts do 

not expect them to mirror those used for standard ASCT

− Absolute contraindications at this point are 1) patients with very rapidly progressive disease with no good option for 

bridging therapy, and 2) patients with active infections

• Active infections that are temporary and treatable are seen as “softer” contraindications, as CAR T-cell infusion can be postponed 

until resolution. The same applies to transient renal impairment and cytopenias

− Most experts prefer to avoid prior treatment with bendamustine-containing regimens, as these may impact cell collection 

and manufacturing

− Other occasional barriers are severely depressed kidney or heart function, profound lymphopenia, and very poor 

performance status

• Cardiovascular fitness should be a core assessment; experts would be very reluctant to treat patients with ejection fraction ≤40%

• ALC can be as low as 100/µL but not much lower, as this may negatively impact manufacture

− Lab assessments should include ferritin and CRP levels, as these have shown to correlate with the development of life-

threatening macrophage activation syndrome and CRS, respectively
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DISCUSSION: THE PLACE OF CAR T IN THE TREATMENT 
ALGORITHM

> Standards establishing how CAR T-cell therapy might best fit within current treatment algorithms for 

lymphomas have not yet been defined, and will be an important matter of debate as more data from 

clinical trials and the real world become available; it will be especially important to understand how 

treatment with other CD19-targeting agents (eg, bispecific T-cell engagers or ADCs) might impact 

subsequent CAR T-cell therapy 

− Experts believe it is seldom effective to re-treat with CAR T-cell therapy, as immunogenicity is likely one 

reason for initial failure. They would only consider this option if a CAR T-cell against a different target would 

be used

− The place of CAR T-cell therapy vs ASCT remains unclear and requires further data (eg, ZUMA-7)

− Experts advise to avoid using bendamustine before leukapheresis

− There are no data yet on whether polatuzumab might affect CD19 expression, especially if used prior to 

CAR T-cell therapy. This is something to monitor and explore
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The Patient Journey in Europe



THE PATIENT JOURNEY IN THE US
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THE PATIENT JOURNEY IN FRANCE: EXPERIENCE FROM 

HÔPITAL SAINT-LOUIS (1/2)
> Dr Thieblemont summarized real-world results from 60 French patients included in a temporary 

authorization for use program 

− Retrospective analysis of pts treated with either axi-cel or tisagenlecleucel between July 17 – Dec 31, 2018

− Five centers: Lille, Lyon, Montpellier, Nantes, Paris (Saint-Louis)

− 60 pts have been selected for treatment with axi-cel (30) or tisagenlecleucel (30), of whom 53 were infused 

(6 PD and 1 death)

• Median age: 53 years (range, 18–77); 20% ≥65 years old

• Histology: DLBCL (n = 43), PMBCL (n = 8), TFL (n = 9)

• ECOG PS: 0/1 (93%) and ≥2 (7%)

• Disease stage III/IV: 80%

• Median prior therapies: 4 (range, 2–8)

• 30% of pts had prior auto-SCT

− At the time of screening, 2 pts had active infection, and 7 pts had HBV (treated and nonreplicative)

− Median duration between leukapheresis and infusion: 40 days (range, 30–132)

− The majority of pts received bridging therapy
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THE PATIENT JOURNEY IN FRANCE: EXPERIENCE FROM 

HÔPITAL SAINT-LOUIS (2/2)
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*Eligibility criteria similar to those in clinical trials; †In France, no additional step for insurance approval is required, as costs are covered by the 

government (both approved CAR T-cell products are available for prescription through a temporary authorization for use program since July 

2018 for all eligible ALL and DLBCL patients).
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DISCUSSION: THE PATIENT JOURNEY IN EUROPE (1/3)

> In addition to clinical challenges such as managing toxicities, the patient journey for CAR T-cell 

therapy poses logistic, financial, and other hurdles for physicians and CAR T centers. While several 

are specific to the organizational structures and processes that are in place in each European 

country (and sometimes region and center), some common themes emerged during the discussion

> Experts discussed referral patterns, which are generally suboptimal

− Overall low referral rates

− Patients frequently referred under conditions (eg, ≥3 lines of therapy, often cytopenic) that may delay 

apheresis and/or compromise treatment outcomes

− Main reasons: knowledge gaps among hematologists/oncologists regarding CAR T therapy (eg, patient 

eligibility criteria) and sometimes uncertainties in logistic requirements of the referral process (eg, where 

best to refer the patient)

> Experts reported frequent long waiting times between patient referral and CAR T-cell infusion, 

during which patients may progress and then are no longer eligible for treatment 

− Several factors contribute, including complex patient onboarding and reimbursement processes, long 

manufacturing times, and capacity challenges among the healthcare system (eg, CAR T-cell therapy is still 

limited to clinical trial sites or to certain sites by manufacturers)
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DISCUSSION: THE PATIENT JOURNEY IN EUROPE (2/3)

> Experts stressed the need for more data, to gain an overall understanding of the factors impacting the ultimate 

clinical outcome of CAR T-cell therapy in each patient (eg, which patients benefit most and/or are at high risk 

of complications? What is the best bridging therapy?)

> CAR T-cell therapy continues to be a financial risk for hospitals, as they are confronted with costs for extra 

personnel, training (medical and nonmedical personnel), infrastructure, inpatient care, etc

− Coverage terms are being actively discussed between hospitals and national insurance across Europe, but experts 

anticipate that not all costs that a hospital incurs will be reimbursed

> Experts mentioned that their centers are faced with internal capacity constraints (space, beds, personnel, etc) 

that limit the number of patients who can be treated (currently ~1–2 patients every 2 weeks per center) 

− This issue is expected to worsen, as other CAR T indications (eg, myeloma) are coming to the market 

> There is a need for continuous training and education for those who are involved

− Dedicated staff (including nonmedical support services) who will interact with CAR T-cell patients must be trained and 

registered with both the institution and manufacturers

− Educational efforts need to be intensified to narrow knowledge gaps, increase awareness, and improve confidence of 

hematologists/oncologists regarding CAR T-cell therapy, as many of them lack even foundational knowledge of CAR 

construct and approved indications (see EHA abstract PF440)
• This can be achieved through data dissemination, educational activities (eg, symposia, preceptorships), and preparation of CAR T-

specific guidelines and recommendations by international and national expert groups
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DISCUSSION: THE PATIENT JOURNEY IN EUROPE (3/3)

> Given the hype induced by media, experts are faced with challenging patient expectations before, 

during, and after CAR T-cell therapy that need to be carefully managed 

− Some experts mentioned instances where patients without referral were contacting them directly via email 

or patient advocates to seek medical advice. This poses ethical challenges, as there is the ethical desire to 

assist these patients with state-of-the-art CAR T-cell therapy, but the ramifications of patients who are not 

officially referred to them are very time-consuming for specialists and the centers

− Additionally, experts mentioned being contacted by patients from other European countries or knowing of 

patients who wanted to travel from Europe to US to seek treatment, since CAR T is not yet available in their 

home country. The associated financial burden for such patients is still high, making the instances in which 

patients actually go fairly rare

• While EU citizens have the right to access health care in any EU country, care bills may need to be paid upfront 

depending on the healthcare systems of the target country and the specific requirement of the patients’ insurance

• Treatment in the US is usually not covered at all, and even if patients want to participate in clinical trials they would 

have to fund additional costs such as travel and residence (eg, through crowdfunding)

− Experts see a huge role for national charities and patient organizations in supporting patient education and 

providing relevant and appropriate information (eg, who is eligible, what does treatment mean) through 

their websites, social media, and other sources
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DISCUSSION: PATIENT REGISTRY AND DATA CAPTURE

> Experts noted the importance of establishing high-quality data registries to collect standardized long-term data 

that will help all stakeholders involved gain an understanding of patterns of care, variations in treatment and 

outcomes, safety profiles, and more

> In Europe, EMA is mandating the use of the EBMT patient registry in order to track long-term safety and 

efficacy of CAR T-cell therapies (commercial and investigational)

− Experts stated that it is still questionable how this registry will be used 

• Data governance? What happens to the data? Who owns the data? Who pays for entering the data? Who pays for the 

efficacy reporting?

− In addition to the EBMT registry, experts reported that several countries have started initiatives to create their own 

patient registries (no details were discussed)

> In the US, each hospital is keeping its own registry data, which poses financial and logistic challenges

− Additional dedicated personnel are required to maintain the database

− Operational processes need to be in place to allow long-term follow-up of patients even if they are being treated in other 

hospitals. The mandate for electronic medical records is expected to improve the latter

> Experts agreed that, independently of which registries will be used, collaborative efforts will need to be made 

to ensure systematic data-collection and harmonization of collected data across centers 
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Challenges in Administration and 
Reimbursement in the EU



SHARING EXPERIENCES: REAL-WORLD CAR T ADOPTION 

AND REIMBURSEMENT IN THE US

> ASH 91 (L.J. Nastoupil)
− 17 US academic centers

− ITT population: N = 295; mITT population: N = 274 (93%)

− 124/286 pts (43%) not eligible for ZUMA-1

− Real-world safety
• CRS occurred in 92% of pts, with grade ≥3 CRS 

experienced by 7%

• Neurotoxicity occurred in 69% of pts, with grade ≥3 

neurotoxicity experienced by 33%

• Tocilizumab was administered in 63% of pts and 55% 

received steroids

− Real-world efficacy
• Median follow-up: 3.9 mo

• Of 248 pts evaluable at day 90, best ORR was 81% with 

57% CR

> ASH 92 (C.A. Jacobson)
− 6 US academic centers

− N = 104

− 62/104 pts (60%) not eligible for ZUMA-1

− Real-world safety
• CRS occurred in 94% of pts, with grade ≥3 CRS 

experienced by 16%

• Neurotoxicity occurred in 76% of pts, with grade ≥3 

neurotoxicity experienced by 39%

• Tocilizumab was administered in 67% of pts and 64% 

received steroids

− Real-world efficacy
• Median follow-up: 5.6 mo

• ORR was 62% with 44% CR
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> Dr Neelapu shared data from 2 retrospective analyses on real-world experience with axi-cel presented at 
ASH 2018



SHARING EXPERIENCES: COMMERCIAL CHALLENGES AND 

LEARNINGS FROM THE US MARKET
> Dr Neelapu discussed barriers to real-world CAR T adoption in the US

− Capability: New centers require training of staff and FACT accreditation

− Access to care: Not all patients can travel to authorized centers

− Physician awareness: ~60% of community oncologists lack foundational knowledge of CAR construct and 

FDA-approved indications (EHA PF440)

− Insurance approval and contractual challenges 

• Significant delays in preapprovals from insurers

• Major delay in reimbursement decision from CMS for Medicare and Medicaid pts

• Hospitals are concerned about financial impact, as the reimbursement from CMS does not cover cost of care or 

cost of the CAR T product 

− Other challenges: slow manufacturing times; hospitals must dedicate additional resources for CIBMTR and 

REMS reporting requirements
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DISCUSSION: PAYER LANDSCAPE
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US Europe

List price

• Range from $373,000 to $475,000, depending on product 

and indication*

• There is interest in outcome-based agreements

• Pricing discussions (currently ongoing) are up to 

each European country, with national governments 

and sometimes regional and local stakeholders being 

responsible for negotiations

• Experts anticipate pricing differences between 

countries to range between 10%–20%

• Outcome-based agreements are being implemented 

(eg, Italy and Spain) and/or actively advocated (eg, 

Germany) in some European countries
• Experts perceive such schemes as reasonable, but 

expect that this will lead to rigid requirements for 

patient selection (“no interest in giving the product to 

anybody”) 

Reimbursement

• Most private insurers cover CAR T therapies on an 

individual basis via a single-patient agreement (spot 

agreement) with the hospitals

– Require medical clearance by a medical director

• No reimbursement decision yet from the CMS

• Reimbursement discussions are ongoing

• Complex procedure; hospitals have to submit data 

and estimates of what it would cost to treat a patient 

(may also include costs for additional personnel) 

Add-on costs for 

supportive care

• Vary, depending on insurance companies (eg, CMS does 

not cover the cost of care)
• Full coverage is not expected in most countries

Copay for patients
• Vary, depending on whether insurance companies are in 

network for a given hospital

• Usually full coverage for medicines in the inpatient 

sector; expected to be the same for CAR T-cell 

therapy



DISCUSSION: CHALLENGES IN IMPLEMENTING CAR T IN 
EUROPE 

> Experts discussed challenges associated with uptake and scale-up of CAR T-cell therapy in Europe

− Hospitals providing CAR T-cell therapy are faced with substantial financial and logistic challenges. The 

process of building infrastructure, meeting regulatory requirements, training personnel, and ultimately 

treating patients is a significant undertaking that poses financial risks for clinics, as their costs are not 

entirely covered by insurance

− Patient access is further limited by capacity constraints

• Treatment is currently only available at selected centers

• These centers face additional internal capacity challenges (limited personnel, beds, space, etc) as they need to 

share their wards with other indications. This is expected to worsen, as other CAR T indications (eg, myeloma) are 

being approved

− Limited availability of manufacturing slots presents another huge bottleneck that would need to be 

optimized

• Additionally, there is a need for shorter turnaround times to ensure timely infusion of patients

− It will be important to enhance CAR T safety by minimizing severe toxicities and improving management 

algorithms. This is especially crucial if the vision to shift to an outpatient setting should become reality 

− Lastly, engaging referring physicians is key for optimal use of CAR T in Europe and the US
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Future of CAR T in the EU



NEW DEVELOPMENTS IN CAR T: HIGHLIGHTS FROM ICML 

(1/4)
> ICML 118: Phase I, first-in-human clinical trial of third-generation CD19-targeted 19-28Z/4-

1BBL “armored” CAR T cells (C.L. Batlevi)

− Basket trial for B-cell neoplasia 

− CAR T cells were administered at DL1 (1 × 105 cells/kg), DL2 (3 × 105 cells/kg), DL3 (1 × 106

cells/kg), and DL4 (3 × 106 cells/kg)

− 28 pts were enrolled (R/R CLL, n = 9; de novo R/R DLBCL, n = 6; TFL, n = 3; FL and WM, n = 5; 

Richter’s transformation, n = 4; and B-cell ALL, n = 1)

• Median age: 70 years (range, 53–81)

• Median lines of therapy: 5 (range, 2–17)

− Grade 3 CRS was observed in 1 pt, and grade 3 ICANS in 3 pts

− 59% of pts achieved CR

• 8/28 remain in CR with median follow-up of 169 days
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NEW DEVELOPMENTS IN CAR T: HIGHLIGHTS FROM ICML 

(2/4)
> ICML 117: Novel BAFF-R CAR T-cell therapy for CD19 antigen-loss relapsed B-cell 

tumors (L.W. Kwak)

− BAFF-R CAR T construct containing 4-1BB costimulatory and CD3z intracellular signaling 

domain

− In vivo and in vitro data suggest that BAFF-R is amenable to CAR T-cell therapy and that 

targeting it may add to strategies to overcome relapse from CD19 antigen loss (eg, 

dual-target CARs)
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NEW DEVELOPMENTS IN CAR T: HIGHLIGHTS FROM ICML 

(3/4)
> ICML 120: CD19-targeted CAR T cell therapy with concurrent ibrutinib for CLL after prior 

ibrutinib failure (J. Gauthier)

− Pilot cohort of a phase I/II trial (NCT01865617) to evaluate the concurrent administration of 

ibrutinib with infusion of a defined composition of 2 × 105 or 2 × 106/kg CD19 CAR T cells

− 19 pts with R/R CLL, of whom 17 (87%) had high-risk cytogenetics 

− No grade ≥3 CRS

− 5/19 pts developed grade 3 neurotoxicity
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NEW DEVELOPMENTS IN CAR T: HIGHLIGHTS FROM ICML 

(4/4)
> ICML 122: Liso-cel plus durvalumab (anti–PD-L1) in R/R aggressive B-cell NHL 

(T. Siddiqi)

− Preliminary results from the PLATFORM study, an ongoing multiarm, parallel-cohort phase I/II  

study evaluating liso-cel in combination with immune system modifiers

− Liso-cel was given at 1 of 2 DL: DL1 = 50 × 106 or DL2 = 100 × 106 

− Durvalumab was given as an IV infusion from day 29 at a total dose of 1500 mg/4 weeks for up 

to 12 months

− 11 pts (DL1, n = 8; DL2, n = 3) received liso-cel and at least 1 dose of durvalumab

− No grade ≥3 CRS or ICANS occurred during the entire treatment period

− Two pts had grade ≥3 AEs (1 neutropenic fever, 1 cytopenia)

− ORR: 91%, with 7/11 pts achieving CR
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NEW DEVELOPMENTS IN CAR T: POINT-OF-CARE CAR T 

THERAPY IN THE EU
> Dr Delgado described the implementation of a CAR T-cell production system within his 

academic institution, and highlighted differences between local (point-of-care) and 

centralized CAR T-cell manufacture

− Conclusion: Point-of-care manufacturing is feasible in medium-sized academic institutions, but 

requires a “change of mind” (you are no longer “simply” a clinician)
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DISCUSSION: NEXT STEPS IN CAR T

> Experts reviewed promising strategies and bioengineering solutions to maximize CAR T outcomes, 

minimize toxicities, and broaden patient access 

− Two approaches under exploration seem promising to improve availability and perhaps cost

• Mass manufacturing of “off-the-shelf,” allogeneic CAR T cells
▪ Experts see potential for allogeneic CAR T cells in lymphomas, but are unsure about the future in other indications, where the 

persistence of allogeneic CAR T cells currently under investigation would need to be improved to possibly be successful

• Point-of-care manufacturing
▪ Experts see the possibility to have partial on-site manufacturing, ie, commercially produced vectors with cell production done in the 

respective hospitals

− Efforts to mitigate severe toxicities include 

• Blocking of cytokine release (eg, IL-1) via coadministration of cytokine inhibitors, and

• Alternative CAR designs that either decrease cytokine production or provide control mechanisms to regulate toxic effects 

(eg, “switchable” CARs, “suicide” systems)   

− Dual-antigen targeting is a promising strategy to improve on-tumor specificity and minimize risk of antigen 

escape; it remains to be answered which antigen combination is the most suitable 

− Efforts to improve efficacy and persistence include combining CAR T cells with other therapies such as 

PD-L1–blocking antibodies or kinase inhibitors

• Experts were especially intrigued by initial results with ibrutinib in R/R CLL*

− Other developments with potential: CAR that improve NK cell-mediated killing
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DISCUSSION: COMPETITIVE LANDSCAPE (1/2)

> Experts have a favorable opinion of bispecific T-cell engagers in lymphoma; unlike CAR Ts, they are 

more easily obtained, can be stopped if side effects arise, and have a decreased likelihood of causing 

long-term side effects

− Experts would like to know how prior treatment with bispecific T-cell engagers may impact subsequent CAR T-cell 

therapy (eg, will there be more CD19 resistance?)

− One expert sees potential for bispecific T-cell engagers as bridging therapy to CAR Ts in aggressive lymphomas, 

while they would be his preferred option in indolent disease

> Polatuzumab vedotin

− Experts find polatuzumab vedotin an attractive option for patients with relapsed DLBCL, but would like to see 

longer follow-up data

− There is potential for this agent to move to the first-line setting (respective studies are ongoing)

− Experts would consider polatuzumab vedotin plus bendamustine and rituximab as a potential bridging therapy for 

CAR T-cell therapy, but stated a preference for use after leukapheresis, as it is yet unknown how polatuzumab 

vedotin may impact CD19 expression on tumor cells

• Postmeeting note: In June 2019, the FDA granted accelerated approval for polatuzumab vedotin use in combination with 

bendamustine and rituximab for the treatment of patients with R/R DLBCL who have received at least 2 prior therapies. The 

combination is not yet approved in Europe
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DISCUSSION: COMPETITIVE LANDSCAPE (2/2)

> ADCT-402 (loncastuximab tesirine) is perceived as considerably active with durable CRs in a 

subset of patients, but also quite toxic; longer follow-up is needed

> MOR208 plus lenalidomide is expected to be approved soon

− The question remains how this agent or other CD19-targeting agents affect subsequent CAR T-cell therapy

> Liso-cel

− Lacking head-to-head data, most experts view liso-cel to have similar activity and safety compared with the 

approved CAR T-cell products

• A few experts stated that liso-cel possibly has a better safety profile, with lower rates of neurotoxicity and 

severe CRS

− Ongoing studies include patients with secondary CNS lymphoma, which (if successful) will provide a 

competitive advantage, as this will likely lead to approval in a broader indication compared with already-

approved CAR T-cell products

> Other CAR T indications are expected to come to market soon (eg, myeloma) and will likely result in 

substantial increase in requirements for CAR T administration infrastructure, which, if left 

unaddressed, could cause significant logistic and capacity challenges
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Abbreviations



ABBREVIATIONS (1/2)

> 1L – first line

> 2L – second line

> ADC – antibody-drug conjugate

> AE – adverse event

> ALC – absolute lymphocyte count 

> ALL – acute lymphoblastic leukemia

> ANC – absolute neutrophil count

> APC – absolute phagocyte count

> ASCO – American Society of Clinical Oncology

> ASCT – autologous stem cell transplant

> ASH – American Society of Hematology

> allo-SCT – allogeneic stem cell transplantation

> auto-SCT – autologous stem cell transplantation

> axi-cel – axicabtagene ciloleucel

> CAR – chimeric antigen receptor 

> CIBMTR – Center for International Blood and Marrow 

Transplantation Research

> CLL – chronic lymphocytic leukemia
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> CMS – Centers for Medicare & Medicaid Services

> CNS – central nervous system

> CR – complete remission

> CRi – complete remission with incomplete blood count recovery

> CRP – C-reactive protein

> CRS – cytokine release syndrome

> ctDNA – circulating tumor DNA

> DL – dose level

> DLBCL – diffuse large B-cell lymphoma

> DOR – duration of response

> EBMT – European Society for Blood and Marrow Transplantation

> ECOG PS – Eastern Cooperative Oncology Group performance status

> EFS – event-free survival

> EHA – European Hematology Association

> EMA – European Medicines Agency

> FACT – Foundation for the Accreditation of Cellular Therapy

> FDA – US Food and Drug Administration

> FL – follicular lymphoma



ABBREVIATIONS (2/2)

> NHL – non-Hodgkin lymphoma

> NK – natural killer

> ORR – overall response rate

> OS – overall survival

> PD – progressive disease

> PD-L1 – programmed cell death protein 1 ligand 1

> PFS – progression-free survival

> PMBCL – primary mediastinal B-cell lymphoma

> PR – partial remission

> pts – patients

> REMS – Risk Evaluation and Mitigation Strategy

> R/R – relapsed/refractory

> RWE – real-world evidence

> SCT – stem cell transplantation

> SmPC – summary of product characteristics

> TFL – transformed follicular lymphoma

> TTR – time to response

> WM – Waldenström macroglobulinemia
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> HBV – hepatitis B virus

> HEOR – health economics and outcomes research

> Hgb – hemoglobin

> ICANS – immune cell-associated neurologic syndrome

> ICML – International Conference on Malignant Lymphoma

> ICU – intensive care unit

> IL – interleukin

> IRC – independent review committee

> ITT – intention-to-treat

> IV – intravenous 

> IVIG – intravenous immunoglobulin

> liso-cel – lisocabtagene maraleucel

> MCL – mantle cell lymphoma

> mITT – modified intention-to-treat

> MRD – minimal residual disease

> NA – not available

> NE – not evaluable

> NR – not reported


