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CARe To Understand What Will 
Shape CAR T’s Future?

When little to no treatment options were 

left for refractory patients, early CAR T 

data in R/R ALL raised hopes of extending 

young patients’ life expectancy, with 

Kymriah® heralding an exciting new era in 

hematological cancers treatment. 

 ο Kymriah® was joined by Yescarta® in 

DLBCL to become the first CAR Ts to win 

landmark FDA approval in 2017

 ο Yescarta’s benefits in DLBCL are 

significant, though as yet less 

impressive than Kymriah’s in R/R ALL, 

demonstrating that outcomes across 

cancer types won’t be equal

Kymriah® and Yescarta® have opened 

new doors for developers of cellular 

immunotherapies who are expanding their 

focus to other hematological cancers, plus 

providing new/additional options for currently 

addressed lymphomas. 

Three ‘C’ factors are impacting CAR T-cell therapies now: 
COVID-19, China and Commercialization. With logistical, 
reimbursement and pricing hurdles complicating the 
landscape, what is ahead for this space with fast innovation 
and roaring competition?

COVID-19 unfortunately is slowing CAR Ts’ progress, starting 

with delaying the FDA approval process of BMS’ Liso-cel 

(approval delayed to February 5th 2021), due to a hindered 

inspection process, while also impacting trial development for 

new products, and revenue growth for existing ones. 

China is fast advancing in the CAR T race with the future 

launch of Legend biotech’s Ciltacabtagene Autoleucel, in 

collaboration with Janssen Pharmaceuticals/Johnson & 

Johnson. China has established itself as a strong driver 

of innovation in the oncology field, is ripe for strategic 

collaboration and may witness its first CAR T in market by late 

2021; Axicabtagene Ciloleucel (FKC876) for the treatment 

of adult patients with relapsed or refractory large B-cell 

lymphoma is the product of Kite Pharma technology transfer to 

Fosun Pharma. However. the dynamics of China’s commercial/

regulatory policies cannot be ignored, nor its potential move 

for global biotech leadership.1,2

Commercialization success of CAR Ts remains impacted by its 

reimbursement, pricing and market access challenges in both 

the US, EU and elsewhere, where new pricing and payment 

models are being ‘tested’. 

On the horizon, however, is a new frontier of ‘off-the-shelf’ 

CAR T therapies, now in early-phase clinical testing. They have 

the potential to solve access hurdles through near immediate 

treatment delivery and lowered costs to payer systems 

and patients by bypassing the need to personalize the 

manufacturing process - and to supersede autologous CAR Ts.

This white paper aims to give an overview of 
where CAR T is now and what CAR T might be 
expected to achieve in the coming five years, 
integrating insights from discussions with 
CAR T physicians and commercial players.
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The CAR T market now

Delays due to COVID restrictions have 

pushed a 4th approval to the month of 

February 2021, hurting in the process many 

former Celgene shareholders who lost their 

contingent value right shares. 

 ο Kymriah® (tisagenlecleucel), produced 

by Novartis and Yescarta® (axicabtagene 

ciloleucel), produced by Kite-Gilead, are 

autologous CAR T treatments approved 

in late 2017 in the US and 2018 in the 

EU for R/R ALL and DLBCL, respectively. 

Kymriah® also gained approval in DLBCL 

in 2018 in the US/EU 3,4,5,6

 ο In July 2020, a new autologous CAR 

T therapy, Tecartus® (brexucabtagene 

autoleucel), produced by Kite-Gilead, 

was approved in the US to treat mantle 

cell lymphoma 7

 ο Since February 2021, a fourth CAR 

T therapy, Breyanzi® (lisocabtagene 

maraleucel), produced by Bristol Myers 

Squibb (BMS), was approved in the US to 

treat R/R DLBCL 8

As of Q1 2021, the FDA had approved only three CAR T cell therapies 
for the treatment of cancer patients. 

Surprisingly, supply chains of CAR T 

therapies have not been impacted due to 

COVID, according to reports from Novartis 

and Kite-Gilead. But CAR Ts’ uptake has 

been hit by the pandemic shifting of 

priorities at the point of care. 

Approximately 75 US CAR T treatment 

centers are on the front line of the COVID-19 

effort and facing lowered in-patient hospital 

and ICU capacity (the same is true across the 

globe), limiting opportunities for transplant 

and CAR T transfusion procedures.

Oncology clinicians are being forced to 

make difficult decisions about the safety and 

timing of administering CAR T in a high-

risk environment. Many have opted, when 

possible, to delay.

 ο Close patient monitoring is a crucial part of the treatment protocol for CAR T 

 ο While the therapy can lead to long-lasting remissions, CAR Ts are linked to 

side effects ranging in severity from mild to life threatening. These include 

cytokine release syndrome, cytopenia, neurotoxicity and B-cell aplasia. But 

CAR T physicians are fast growing in experience and success at predicting 

and managing these risk factor 9,10,11

 ο Some CAR T centers have responded to COVID by accelerating the move 

towards outpatient treatment settings 

 ο Early intervention with tocilizumab is proving an effective mitigating 

treatment strategy. A recent prospective trial of preemptive tocilizumab 

administration for ALL met its predefined study endpoint of 1/3 reduction in 

grade 4 CRS in with a high disease burden 12

 ο Although this data is specific to Kymriah® in ALL, physicians report better 

management of severe adverse events in adult CAR T patients via the 

implementation of early CRS management

 ο Physicians will likely more aggressively manage the CRS risk early in the 

treatment process - with steroids and tocilizumab the main protocols - to 

further reduce this life-threatening side effect

CAR T management of adverse events
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COVID cuts into Yescarta® uptake
Analyst projections globally may have put performance by 
Kymriah® and Yescarta® head to head. 
But Yescarta®’s 2020 total revenues and 

uptake have taken the largest COVID-19 hit 

(see Figure 1). 

 ο Kymriah®’s global revenue increased by 

71% from FY2019 to FY2020 17

 ο Yescarta®’s global revenue increased by 

21%, the lowerrevenue growth was driven 

by weak US FY revenue growth (3%) 18

Pandemic practicalities are a big factor.  

This is particularly relevant where physicians 

and patients have th e relative luxury to 

favor in-clinic infusion or oral treatments over 

CAR T therapy for DLBCL. R/R ALL patients, 

however, have few alternatives to CAR Ts. This 

‘exclusivity’ factor has led to less impact on 

Kymriah®’s uptake in the COVID environment. 

Clinician awareness will likely be a further factor on choice 

of protocol, with COVID-19 curbing sales reps’ opportunities 

to help oncologists identify appropriate candidates. 

“…a lot of the reps are trying to reach out and talk to the 

community about who is an appropriate candidate.”  

- US CAR T KOL

Prior to the pandemic, the trend for many CAR T 

oncologists was to favor Yescarta® as the more aggressive 

and effective treatment in DLBCL. 

“We almost exclusively use Yescarta… as an inpatient 

[procedure], because it’s fairly toxic - it’s way more toxic 

than Kymriah®, but it also works better.” - US CAR T KOL

But for now, Yescarta® - associated with higher potential 

toxicities and safety issues - may be a victim of its own 

clinical efficacy success.

CAR T global and US revenue vs analyst projections from launch

Figure 1: Kymriah and Yescarta actual global and US revenue from 2017 launch to 2020 compared to analyst predicted revenue from 2017 13,14,15,16
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CAR T’s personalized treatment approach has opened 
a can of reimbursement worms. 
Cost ranges from $373,000 to $475,000 per patient, making it one of 

the most expensive therapies on the market, even without the costs of 

in-patient - and often intensive - care. 

In the US, current levels of reimbursement are complex to administer 

and largely inadequate for hospitals. This is despite the fact that the 

technology is becoming more established and applicable by the year.

 ο The new CMS CAR T reimbursement scheme (MS-DRG-18), 

started in 2021, still results in a $148,707 deficit for hospitals 

treating DLBC 

 ο Access problems will remain for Kymriah® and Yescarta® as 

their previous NTAP (new technology add-on payment) status is 

discontinued 19

 ο Tecartus™ and BREYANZI® won’t qualify for an NTAP either, and 

will also be lumped within the new reimbursement code

Confounding US CAR T 
reimbursement dynamics

Unprofitability of current CAR T therapies

Table 1: Overview of US CMS reimbursement programs for CAR T therapy  
FY 2021 20

CMS reimbursement Yescarta® Kymriah®

Indication DLBCL DLBCL ALL

Cost of drug alone $373,000 $373,000 $475,000

MS-DRG-18 $239,929 $239,929 $239,929

NTAP (discontinued for 

Yescarta® and Kymriah®) 0 0 0

Hospital deficit $133,071 $133,071 $235,071

This throws up a catch-22 problem. In 

improving management of adverse events, 

US CAR T centers could end up limiting CRS 

related recovery costs with CMS.

“There’s a huge gap... between what we 

pay for manufacturing versus what we 

get reimbursed... Ironically, we actually 

recoup some of that cost based on our 

management of toxicity. So in fact, as 

we improve patient management, the 

situation might actually be worse for our 

bottom line.” - US CAR T KOL

Balancing this big price gap will be easier 

for centers if they can treat more patients 

covered by commercial insurers who usually 

reimburse at higher rates than CMS.

Treatment in outpatient facilities may improve 

recovery costs too and increase the number 

of patients who would benefit from CAR Ts. 

The main challenge will be ensuring close 

monitoring and patient safety. This route 

is likely to be more suited to treating new 

indications such as Multiple Myeloma. 

Interestingly, this would work well with 

patient demographics skewed towards CMS 

Medicare patients by improving providers’ 

recovery costs. However, patient out of 

pocket costs may limit the opportunity.

“It should be an outpatient therapy, 

eventually, if nothing more just to try to 

get the price for us down. So we’re highly 

motivated to do it that way. It’s just like 

can we do it safely?... Commercially right 

now we only have three products… so 

we’re kind of stuck with that situation. 

But once we have Multiple Myeloma 

CAR T cells, those are definitely going 

to be outpatients. There’s no reason 

in my opinion to admit someone who’s 

getting Multiple Myeloma CAR Ts from 

the data I’ve seen, but it’s also a volume 

consideration.” - US CAR T KOL

For many physicians, the MS-DRG-18 
reimbursement gap is unsustainable and 
is a huge impediment to patient access

Some of the deficit incurred by providers may be recouped by claiming 

adverse events management procedures. But CMS-covered patients 

could still represent a financial risk for in-patient treatment centers.
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EU reimbursement disparity
In Europe’s state-funded healthcare systems, CAR Ts gained 
EMA approval in 2018, marking the start of reimbursement/
price negotiations. But, as in the US, more progress is 
needed to address classic payment mechanisms.
 ο Kymriah® and Yescarta® now have 

relatively uniform list prices across 

Europe’s five largest economies of 

Germany, the UK, France, Italy and 

Spain, with their different reimbursement 

policies set by their Health Technology 

Assessment (HTA) bodies

 ο Europe remains divided regarding 

patient selection and CAR T’s position 

within treatment paradigms

 ο Payers have raised concerns around 

the uncertainty of the real-world 

value of these one-off therapies with 

potentially lifelong health benefits, and 

thus the justification of treatment cost 

linked to an appropriate approach to 

assess clinical benefits. The result is a 

patchwork of payment methods.  

(See the variations in table 2) 21

 ο The UK and France, for example, 

consider cohort clinical data from 

clinical trials as evidence to support 

their reimbursement policies (which 

will possibly lead to revision of future 

prices). Germany, Italy, and Spain, 

however, apply payment in installments, 

with reimbursement based on patient 

response to treatment 

 ο There is limited EU data on the cost of 

hospitalization for patients undergoing 

CAR T. A recent study in Spain suggests 

that the average hospitalization cost 

amounts to €25,002.42 22

But as adverse events (AE) management improves, manufacturers may use this 

fact to maintain current price levels at next price negotiations. 

The near consistency of pricing between the EU and the US are likely to be 

strong price anchors for future CAR Ts entering the market. 

Looking ahead, it will be interesting to see how new DLBCL options affect 

EU pricing dynamics, not only from a list price but also a net hospital price 

acquisition perspective. 

With COVID-19 having imposed unprecedented unforeseen health 

expenditures, payers are likely to use any opportunity to better manage the 

price of novel therapies. 

Evidence already suggests, for example, that hospitals in Spain are benefiting 

from additional, yet modest discounts.23

New options to treat DLBCL over the next two years from BMS and Johnson & 

Johnson may accelerate a competitive down price cascade. 

This will impact not only Spain, but also other countries such as France, where 

hospitals are incentivized to negotiate further the cost of therapies reimbursed 

on top diagnosis-related groups (DRGs) cost, also know as the ex-T2A list drugs.

For both EU payers and pharma, more focus on health economics and 

outcomes research will be vital to securing future reimbursement because 

as adoption increases and the budget impact grows, manufacturers may be 

challenged to maintain their pricing across, and beyond, Europe.
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The checkered picture of EU reimbursement models (as of February 2021)

Country 
Ex-MFR 

list price 
Supporting reimbursement policy 

UK

Kymriah®: 

£282K

Yescarta®: 

£280K

 ο Full reimbursement by NHS Cancer Drug Fund post 

cost-effectiveness assessment

 ο Future price will be assessed based on long-term 

follow-up data from pivotal trials, and post-launch data 

from UK patients

France

Kymriah®: 

€320K

Yescarta®: 

€327K

 ο Annual re-evaluation using real-world, longer-term 

follow-up data sourced from pivotal trials, and post-

launch data from French patients’ outcomes

 ο Both drugs are hospital reimbursed for their 

respective indications

Italy

Kymriah®: 

€300K

Yescarta®: 

€327K

 ο Reimbursement is set by the ‘payment at results’ 

model in three installments, based on patients’ 

treatment outcome

 ο Kymriah®: 1st payment at infusion, 2nd payment after 3 

months and 3rd payment after 12 months

 ο Yescarta®: 1st payment at 180 days after infusion, 2nd 

payment at 270 days and 3rd payment at one year

Germany

Kymriah®: 

€320K

Yescarta®: 

€327K

 ο Outcomes-based reimbursement based on clinical 

outcomes of individual patient

 ο Reimbursement outcome is set to be survival at an 

undisclosed time point post infusion

Spain

Kymriah®: 

€320K

Yescarta®: 

€327K

 ο Reimbursement is set through clinical outcome of 

patients at two installments

 ο Kymriah®: 1st payment at infusion (52% of label price), 

2nd payment at 18 months (48% of label price)

 ο Yescarta®: 1st payment (€118,000), 2nd payment 

(€209,000) with payments linked to patient survival as 

collected through Valtermed

 ο Hospitals benefit from negotiated additional discounts  

for both therapies

Table 2: Overview of label price, reimbursement status and relevant supporting policies for Kymriah®  
and Yescarta® in EU5 countries 21

“On the horizon is a new frontier 
of ‘off-the-shelf’ CAR T therapies ...  

with the potential to solve access hurdles 
through near immediate treatment delivery 

and lower costs to payer systems and patients.”
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Wider COVID-19 implications 
for CAR T’S
Aside from the logistical hurdles for CAR T, COVID-19 
is slowing progress of the CAR T market.

 ο FDA reviews on hold: BMS saw its initial PDUFA date posted for 

November 16th 2020 drift past for Breyanzi®, due to FDA inability 

to inspect a third-party manufacturing facility in Texas,24 negatively 

impacting financially previous Celgene employees who saw their 

$9 per share contingent value right evaporate with the start of 

2021. Will Legend Biotech and Jenssen learn from this lesson and 

avoid delays to their approval of Ciltacabtagene Autoleucel?

 ο Trial delays: Industry reports show COVID-19 is limiting recruiting 

rates and delayed Site Initiation Visit for autologous and 

allogeneic CAR T clinical trials ready to go 25,26

 ο Funding: Small biopharma companies at the forefront of 

innovation are competing for a limited investment pool 

threatened by pandemic-induced recession and focus on 

COVID-19 vaccines and related therapeutic treatments

Figure 2: Number of CAR T assets from phase 1 to pre-registration in the US by indication (i.e. hema-oncology or solid tumours) 
and cell type (i.e. autologous, allogeneic or unspecified) as of February 8th 2021 27

While this curb may be prolonging 

the golden years of Kymriah® and 

Yescarta®, the respite is unlikely to 

last long. 

There are plenty of CAR T 

challengers in their wake, with at least 

75 ongoing trials. Most of these are 

in the US and China, with two new 

autologous CAR Ts at registrational 

status (see Figures 2, 3 and 4).
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Allogeneic promise in the CAR T clinical pipeline
A major ambition is the development of non-

autologous therapies, ready to go when the 

patient needs them, as opposed to engineering 

each patient’s T cells individually.

Their cost and speed advantage could be a 

game changer to increase access and improve 

patient outcomes. Non-autologous CAR T cells 

can be potentially manufactured in large batches 

and delivered for immediate infusion. Rapid 

progression of disease can make the current 

two-to-three-week vein-to-vein time for autologous 

CAR T the difference between success and failure.

Non-autologous CAR T therapies have five main 

competitive differences:28

 ο Sourcing the T cells from healthy/off-the-shelf 

donors mean a lack of tumor cell contamination 

and greater cell functionality 

 ο Manufacturing of allogeneic CAR T therapies 

with industrialized processes allows for less 

product variability and decreased costs linked 

to economies of scale. This removes the risk of 

failed autologous cells manufacturing process 

(reported to be 4% for Tecartus™)

 ο Use of non-autologous CAR T cells may allow 

direction of a combination of CAR T cells 

against different targets

 ο Reduction of toxicity, as evidenced by early 

2018 Ph1 data from Allogene UCART-19 therapy

 ο Speeding up of time to access treatment - vital 

for patients with advanced lymphoma

These are powerful differentiators. Future availability could 

revolutionize the dynamics of the CAR T market, not least by shifting 

care to outpatient hospital settings or oncology clinics. 

“It’s still pretty arduous to conduct CAR T therapy. Because we are 

losing money ourselves, there is not much of an incentive for non-

academic centers to do CAR T, but eventually time will come (i.e. 

with non-autologous treatments).” - US CAR T KOL

We expect that the production cost savings of non-autologous CAR T 

therapies offer will increase access to treatment. 

This may provide an argument for payers in HTA markets, such as 

France and Germany, to require lower prices, particularly if clinical 

benefits are not significantly better than those achieved with 

autologous CAR Ts.

Most non-autologous CAR Ts are still at the pre-clinical stage (74%). 

However, there are five in Phase 2 development, with Takeda leading 

the pack, with a likely 2024 approval for its TAK-007 targeting 

hematologic malignancies.29

With even the most advanced assets still in early Phase 2 trial and 

preliminary clinical data available for only some, it’s still early to call out 

a winner. 

Price points achieved by autologous CAR T serve as a strong 

benchmark for off-the-shelf CAR T. Access and pricing dynamics in this 

space will be one to watch... 

 ο How closely will it match the Antibody Biologics Originator and 

Biosimilar competition dynamics? 

 ο Will we see price erosion as new competitors are launched?

 ο How will HTA and reimbursement systems address this opportunity?

Allogeneic

Autologous

Tak-007 (BCL)

BCL - B-cell lymphoma 
MM - Multiple Myeloma

2021 2022 2023 2024

Ide-cel (MM)

JNJ-4528 (MM)

Figure 3: Potential autologous assets in the next 12-36 
months in the US 30 and most advanced allogeneic assets in 
development in the US
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China ups the pace of its CAR T race
Driven by strong policy support, China has already earned its 
place as a hotbed for cell and gene therapies (CGT) development.
It has strategic advantages that could threaten US/EU 

dominance, including an accommodating regulatory regime, 

low labor costs and expertise in precision manufacturing.

Added to this is its strength in human capital talent, with many 

Western-trained returnees adding their expertise to raise a 

new generation of home-grown scientists.

China is set on CAR T leadership through its technology 

mastery and strategic partnerships with over 130 CAR T trial 

sites (see Figure 4). But it is also set on clasping a tight market 

grasp by ensuring any external intelligence is encapsulated 

within Chinese joint ventures (JV), limiting the local 

commercial uptake/proceeds for global non-Chinese biotechs. 

Main players in the Chinese CAR T market 

China may witness its first CAR T in the market 

by late 2021, with the NDA filing of Axicabtagene 

Ciloleucel (FKC876) for the treatment of adult patients 

with relapsed or refractory large B-cell lymphoma. 

This is an autologous CD19-directed CAR T cell 

therapy manufactured in China with the YESCARTA® 

technology transferred from Kite Pharma to the 

Shanghai-based Fosun Pharma. The therapy has 

entered the final phase of review for approval on 

January 11th 2021.1,2

Figure 4: Number of CAR T assets being developed around the world measured by clinical trial site locations 41 
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Company: Legend Biotech

Headquarter: Nanjing

Founding Year: 2014

Public Listing: Nasdaq, 2020

Flagship partnership: Janssen (2017)

Flagship candidate/infrastructure: LCAR-B38M, 1st 

Breakthrough Therapy Designation (BTD) in China

Legend Biotech develops CAR T solutions for a variety of TAs by technology 

platforms for CAR T, T-cell receptor (TCR), and allogeneic cell therapies. To enable 

its global expansion, Legend signed a strategic licencing and collaboration 

agreement with Janssen in 2017 to co-develop and co-commercialize LCAR-

B38M, a B cell maturation antigen (BCMA)-directed chimeric antigen receptor T 

(CAR T) cell therapy to treat R/R Multiple Myeloma.31 Recently, LCAR-B38M was 

granted the first breakthrough therapy designation in China,32 backed with data 

from Ph1b/2 and Ph2 ongoing trials in China, the US and Japan. With GenScript’s 

largest plasmids and viruses manufacturing center with the cGMP compliance, 

Legend is positioned to shape the future CAR T market in China.31 Given current 

BMS FDA PDUFA delays that may also affect Ide-cel approval, Legend via 

Janssen is likely to be the first to launch a MM CAR T.

Company: JW Therapeutics

Headquarter: Shanghai

Founding Year: 2016

Public Listing: HKEX, 2020

Flagship partnership: Juno Therapeutics/BMS 

Flagship candidate/infrastructure: 2nd CAR T 

granted BTD in China 

JW Therapeutics combines Juno’s cutting-edge technology and Wuxi AppTec’s 

state-of-art R&D and manufacturing platform, and local expertise.33 

The company has successfully initiated the development of its first CD19-

directed investigational therapy, JWCAR029, a CAR T therapy for the treatment 

of B-cell malignancies initially focusing on relapsed and refractory DCBCL. 

JWCAR029 recently received a BTD as the 2nd CAR T candidate in September 

2020,34 JW Therapeutics will join Legend as another promising CAR T 

candidate in China market.

Company: Cellular Biomedicine Group (CBMG)

Headquarter: New York

Founding Year: 2009

Public Listing: NASDAQ, 2014

Flagship partnership: Novartis Flagship candidate/

infrastructure: 2nd Kymriah® manufacturing

CBMG entered into a strategic licensing and collaboration agreement in 2018 

with Novartis to manufacture and supply Kymriah® in its Shanghai facility in 

China, with Novartis acquiring a 9% stake of CBMG worth of $40Mn.35 

The company’s manufacturing capacity on automated immunotherapy cell has 

been ramped up following partnerships with GE Healthcare and Thermo Fisher 

Scientific in 2017 and 2018.36,37

Company: Fosun Kite

Headquarter: Shanghai

Founding Year: 2017

Public Listing: N/A

Flagship partnership: Kite Pharma/Gilead Flagship 

candidate/infrastructure: 2nd Yescarta® in-licensing

Fosun Kite is owned equally between Fosun Pharma and Kite Pharma. In early 

2017, Fosun Kite obtained technology transfer and commercial licensing-in 

rights of Yescarta®.38 

Fosun Kite made an infrastructure investment in 2019 to build a commercial 

manufacture base settled in South Shanghai to prepare for the commercial 

production of Yescarta®.39

Company: Gracell

Headquarter: Suzhou

Founding Year: 2017

Public Listing: N/A

Flagship partnership: N/A

Flagship candidate/infrastructure: Off-the-shelf  

CAR T to be determined

Gracell is the youngest emerging domestic CAR T player, set to develop highly 

reliable and affordable cell gene therapies, including off-the-shelf CAR Ts. It is 

advancing FasTCAR™, TruUCAR™ (off-the-shelf CAR), Dual CAR and Enhanced 

CAR T cell therapies for leukemia, lymphoma, myeloma, and solid tumors. 

The company’s commitment has attracted over $100m in funding from leading 

Chinese VC and PE in the healthcare industry, including Lilly Asia Ventures, 

Kington Capital and King Star Capital.40

Table 3: Main players in China developing CAR T therapies, brief company profile, and recent CAR T activity
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Mapping a success strategy in China

Need to know: The recent incident 

of Legend Biotech’s CEO who was 

put under residential surveillance 

by the local custom authority has 

led to speculation as to whether 

the company crossed the red line 

of HGR accessibility.42 Although 

no details were disclosed, this 

has raised an alarm to CAR T 

companies that the country has 

been tightening regulations on R&D 

involving HGRs. With the recent 

introduction of Biosafety Law, which 

will be in effective in April 2021, 

this has added more uncertainties 

on how non-local companies could 

smartly play the game in China.

Market entry

 ο Chinese protection of local genetic resources implies that 

market entry with a local partner is a must

 ο Key regulatory framework protects the access and transfer 

of human genetic resources (HGRs) by non-Chinese pharma

 ο Necessary to tap into a local partnership with academic 

institutions or biotech for further market entry

 ο Collaboration with local innovation is the route to keep non-

Chinese manufacturers on the right track to drive the clinical 

and commercial development of CAR T candidates

Lack of EMR 

 ο EMR (electronic health records) systems in most Chinese hospitals are 

inconsistent with insufficient data integration and data sharing

 ο No established patient referral scheme at the national level compounds 

the challenges of data sharing across CAR T treatment stakeholders

 ο These hurdles contribute to limiting access of patients to clinical trials 

and may hinder future CAR T commercialization

Market access

 ο Novel value-based pricing and reimbursement can take years to realize

 ο Given that the price points of Kymirah® and Yescarta® in major markets far 

exceed China’s per capita GDP (2019: $10,276 43), pricing of these novel 

therapies in China is complex

 ο Looking at how drugs for rare diseases are reimbursed may shed some 

light on the future reimbursement possibilities of CAR T

 ο In China, drug reimbursement involves an annual renewal process of 

applying to the National Healthcare Security Administration (NHSA) and 

negotiation with clinical experts, with a trade-off between the entitlement of 

reimbursement from a country with 1.4 billion population, and a mandated 

heavy price cut with an average of 60-70% reduction during the 2019 

round of National Drug Reimbursement List (NRDL) negotiation 44 

 ο Since the medical reform in 2016, the country’s healthcare system has been 

financing more innovative therapies including those treating rare diseases

 ο Between 2017 and 2019, nine drugs treating rare diseases have been 

successfully listed in the NRDL. Yet, more than 20 of those have been on 

the waiting list of negotiation, albeit having been marketed in China, with 

many failing to demonstrate significant healthcare economic values

A recent issue has been raised with 

Janssen’s Chinese partner, Legend Biotech, 

now facing regulatory and legal challenges. 

(Aside: these may indirectly impact the global 

launch of the highly anticipated anti-BCMA 

CAR T for Multiple Myeloma (MM) being co-

developed with Johnson & Johnson).

While China may be an attractive destination 

for CAR T clinical studies and subsequent 

commercialization, companies interested  

into tapping into opportunities have plenty  

of challenges to factor in.
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Figure 5. Main factors influencing the assessment of healthcare economics outcome of rare diseases in China

Key China strategy takeaways

CAR T companies considering Chinese 

collaboration should:

 ο Consider HEOR factors as a backbone 

to source rigorous clinical evidence, to 

demonstrate significant value on addressing 

unmet need in China

 ο Leverage luxury of digitalization in China 

through implementation of digital companion 

channels to provide physicians and patient 

education to gather Real-World Evidence 

(RWE) from early treatment experiences

 ο Seek long-term engagement with tech 

companies to establish real world data 

collection, so as to prepare future 

reimbursement negotiations with payers

 ο Understand that achievement of CAR T 

prices similar to those in the western world, 

and, is a far shot but, and likely unattainable 

as evidenced by the reimbursement profile/

price of:

 ο High-profile rare disease drugs such 

as Soliris and Cerezyme that are not 

reimbursed yet

 ο PD-X drugs: the 2020 NRDL had only 

one PD-X reimbursed. 2021 has seen the 

number on the list increase to a total of 

four PD-X antibodies, including an increase 

in coverage from one to a total of six 

indications. However, this increase came 

at a huge discount from the initial list price, 

with only Chinese manufacturers being 

ablet to afford the discount to achieve 

national reimbursement

The question is unlikely 
to be if, but when, autologous  

CAR Ts reach the market and more 
importantly at what reimbursed price? 

We may know by next year.

Clinical efficacy 

 ο Long-term clinical efficacy

 ο Sufficient clinical evidence 
sourced from RCT samples

 ο End-point with clinical impact 

Health economics 
and outcomes 

 ο Healthcare economics can 
be accurately predicted by a 
simple model 

 ο Sufficient data from Asian 
population to support review 
on healthcare economics

ICER value 

 ο ICER value should be 
within reasonable range 
to demonstrate cost-
effectiveness of treatment 
to support reimbursement 
decision evaluated by HTA

Table 4. 2020 and 2021 PD-X NRDL inclusion 45,46 

PD-X drug Company NRDL 
approval 

year

NRDL-listed 
indication 

% price drop 
at inclusion

Tyvyt 

(Sintilimab)
Innovent 2020

Classical Hodgkin 

lymphoma
64%

BaiZeAn™ 

(Tislelizumab)
BeiGene 2021

Classical Hodgkin 

lymphoma

Urothelial carcinoma 

80%

AiRuiKa™ 

(Camrelizumab)
Hengrui 2021

Classical Hodgkin 

lymphoma

Hepatocellular carcinoma

NSCLC

Squamous cell carcinoma

85%

TuoYi™ 

(Toripalimab)
Junshi 2021 Melanoma 71%
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2020 has been challenging for the CAR T therapy 
space, but the pace of scientific and manufacturing 
CAR T progress - in part driven by JVs with 
China’s government-supported clinical-research 
infrastructure - shows both promise and hurdles for 
more dramatic advances ahead.

The road ahead for CAR T

But questions remain, not least: 

 ο Will continuous and iterative efficacy and 
safety profile improvements make non-
autologous CAR Ts more affordable and 
accessible?

 ο Will CAR T’s reimbursement complexity 
ease to improve market-access in the US 
and in other countries around the world?

 ο For how long will Kymriah® and Yescarta® 
retain their first-mover advantage? 

 ο Or will the non-autologous second 
movers sweep them aside?

 ο Will CAR Ts be used beyond the 
treatment of niche hematological tumors 
to tackle a broader range of solid tumors 
given the speed of IO R&D, notably PD-1/
PD-L1 inhibitors and combo associates? 

 ο Who will drive the advances? China, EU, 
or the US?

 ο If China CAR T prices were to be 
discounted as much as PD-X prices, how 
would this affect the overall development 
of CAR Ts and the price of future CAR Ts 
not just in China, but at the global level?
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