
Cell therapies constitute the largest number of 
agents in development in immuno-​oncology 
(Nat. Rev. Drug Discov. 18, 899–900; 2019). 
Here, we provide an update on the pipeline 
and clinical trials of cancer cell therapies. 
We also compare the current landscape 
(with a March 2020 data cut-​off point) 
with our previous update from March 2019 
(Nat. Rev. Drug Discov. 18, 821–822; 2019).

Cancer cell therapy pipeline
Pipeline trends. The current global cancer 
cell therapy pipeline includes 1,483 active 
agents, 472 more than last year. Among the 
different cell therapy types, the chimeric 
antigen receptor (CAR)-​T cell class has 
the largest increase (290 agents this year 
versus 164 in 2019), whereas novel T cell 
approaches (such as CRISPR engineered 
T cells or γδT cells) and other cell therapies 
(such as macrophage-​based therapies) 
have increased by 49 and 56 agents, 
respectively (Fig. 1).

To improve our understanding of the 
year-​on-​year developments, the active agents 
were reclassified based on their origin as 
autologous or allogeneic (off-​the-​shelf) 
(Supplementary Fig. 1). A majority of cellular 
immunotherapies (667) in development are 
autologous in nature. However, the greatest 
percentage increase from those reported last 
year comes from preclinical (73.8% increase) 
and phase I (90.9% increase) development of 

Clinical trial development. To gain a better 
understanding of the clinical development of 
cell therapies, information from GlobalData’s 
clinical trials database was used to look 
at trials by therapy type and indication 
(Supplementary Fig. 3 and 4). Among the 
trials with published readouts, primary end 
points were met more frequently in phase I 
or II trials for solid and blood indications, 
with few reported negative readouts (Fig. 3). 
Interestingly, tumour-​infiltrating lymphocyte 
(TIL) therapies or NK cell therapies have had 
positive readouts in solid tumours in phase I 
or phase II, whereas other cell therapies, such 
as cytokine-​induced killer cells (an ex vivo- 
​induced type of NKT cells), have had positive 
results in phase III or IV trials. Novel T cell 
technologies based on allogeneic transplanta-
tion have more positive results in early phases 
in blood cancers than in solid tumours.

Global development. The United States 
and China dominate the cancer cell ther-
apy pipeline, and the number of agents in 
development in China is closing in on the 
number of agents in development in the 
United States (508 agents compared with 600) 
(Supplementary Fig. 5). Most cell therapies 
in the United States are being developed by 
the pharmaceutical industry. Although cell 
therapies in China have been traditionally 
developed by academic institutions, in the 
past year, cell therapies developed by industry 

allogeneic therapies. For most therapies in 
phase II and beyond that are being developed 
in countries other than the United States, 
it has not been disclosed whether they are 
autologous or allogeneic (Supplementary 
Fig. 2). Of note, the previously marketed 
allogeneic agent nalotimagene carmaleucel 
was withdrawn from the EU markets by 
its manufacturer MolMed in October 2019 
following its failure to improve disease-​free 
survival in a phase III trial.

Top targets for blood and solid tumour 
indications. To better understand the targets 
of cell therapies for cancer, the top ten 
targets for blood and solid tumour indications  
are shown in Fig. 2a,b. CD19 is still the most 
dominant target for cell therapies against 
blood indications, but the number of active 
agents targeting B cell maturation antigen 
(BCMA) or CD22 have nearly doubled 
since last year. The largest category for solid 
tumours is made up of cell therapies for  
which the tumour-​associated antigen (TAA) 
has not been disclosed, and the greatest 
change in the top ten targets is for glypican 3 
(GPC3) and prostate-​specific membrane 
antigen (PSMA). This increase may be due to 
the well-​validated associations of increased 
expression of GPC3 in paediatric solid 
embryonal tumours and adult hepatocellular 
carcinoma (which is highly prevalent 
in China) and of PSMA in prostate cancer.

Cancer cell therapies: the clinical  
trial landscape
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Fig. 1 | Trends in the cancer cell therapy pipeline. Comparison of the pipeline in March 2019 and March 2020 (data on analysis included in the 
Supplementary file). TAA, tumour-​associated antigen; TCR, T cell receptor; TIL, tumour-​infiltrating lymphocyte; TSA, tumour-​specific antigen.
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in China have surpassed those developed by 
academia. The preclinical assets in China 
have nearly tripled in a year, increasing from 
69 to 202, but how many of these assets will 
progress to the later stages of development 
remains to be seen (Supplementary Fig. 6). 
Phase I and phase II cancer cell therapy devel-
opment in China has grown in proportion 
to the nearly 50% general increase year over 
year, similar to the growth ratio in the United 
States. The clinical trial landscape globally 
matches the target therapy development pipe-
line, in which the United States and China 
dominate the field. However, currently, China 
has more cell therapy trials (871) than the 
United States (718) (Supplementary Fig. 7).

Conclusion and outlook
The number of cell therapies in preclinical 
and clinical development continues to expand. 
The field is increasingly exploring off-​the-​shelf 
therapies as commercially viable options for 
wider patient populations. Such new therapies 

past year, becoming a leader in conducting 
cell therapy trials in oncology, followed by 
the United States. However, this momentum 
is very likely to be affected by the extensive 
disruption of clinical trials globally across all 
therapy areas due to the COVID-19 pandemic.
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hold promise, but whether they match the 
effectiveness of autologous therapies remains 
to be seen, especially after the only authorized 
allogeneic, non-​vaccine cell therapy was with-
drawn from the EU markets owing to its lack 
of efficacy in phase III. So far, most allogeneic 
agents are in preclinical and early-​phase clini-
cal development, and it may be some time until 
these agents achieve widespread clinical vali-
dation. Data from both blood and solid cancer 
clinical trials using allogeneic and autologous 
cell therapies show positive outcomes, but these 
data are limited and mainly from early-​phase 
trials investigating safety of the products. 
It is important to note that results from trials 
with negative outcomes may not be publicly 
disclosed, which may skew the end point status 
analysis towards positive outcomes.

China continues to develop new cell 
therapies, and the shift from academia to 
pharmaceutical industry development may 
increase its rigour. China has also seen an 
increase in preclinical development in the 

Fig. 2 | Top targets of cell therapies for blood and solid tumours. CD19 continues to be the top target for blood cancers, whereas the top category 
for solid tumours is agents for which the tumour-​associated antigen (TAA) has not been disclosed.
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Fig. 3 | Outcomes from clinical trials of cell therapies for cancer. End point status of trials with published results by cancer type, therapy type  
and phase. ‘Positive’ indicates fully and partially met end points. ‘Negative’ indicates unmet end points. TAA, tumour-​associated antigen; TCR, T cell 
receptor; TIL, tumour-​infiltrating lymphocyte; TSA, tumour-​specific antigen.

I or II

0 20 40 60 80 100 120 140 160 180 200

III or IV

III or IV

Positive

Negative

End point
status Phase

I or II

I or II
III or IV

Positive

Negative I or II

Number of clinical trials

Therapy type
CAR-T cell
NK and NKT cell
Novel T cell technology
TAA/TSA-targeted T cell

Other cell
therapies
TCR-T cell
TIL cell

Blood indication

Solid indication or both
4

7

4

9
1

5

3

5 1911 48 35 67 187

18251918 19610 115

3

584 | SEPTEMBER 2020 | volume 19	 www.nature.com/nrd

N E W S  &  A N A LY S I S

mailto:jyu@cancerresearch.org
https://doi.org/10.1038/d41573-020-00099-9
https://doi.org/10.1038/d41573-020-00099-9
https://www.cancerresearch.org/io-cell-therapy
https://www.globaldata.com

	Cancer cell therapies: the clinical trial landscape

	Cancer cell therapy pipeline

	Pipeline trends. 
	Top targets for blood and solid tumour indications. 
	Clinical trial development. 
	Global development. 

	Conclusion and outlook

	Fig. 1 Trends in the cancer cell therapy pipeline.
	Fig. 2 Top targets of cell therapies for blood and solid tumours.
	Fig. 3 Outcomes from clinical trials of cell therapies for cancer.




