Table S5. Details from published CAR gene therapy clinical trials for solid tumors (13 total) continued


Dataset EV3. Details from published CAR gene therapy clinical trials for solid tumors (13 total)[
]
	Antigen
(Ab clone)

Indication
	T cell origin (SCT)

pre-treatment

IL2 administration
	CAR construct

Vector
%CAR+ cells

(median; range)
	T cell dose

Persistence (detection)
	n

age

(median; range)
	Phase

Outcome n

(median; range) 

in month
	Toxicities
	Identifier 

(Ref), Status

	CAIX
(G250)

RCC
	autologous
- PT
	scFv/CD3z

RV

53 (24-63)
	0.2-2.1x109 
(split dose over 2x5 days)

up to 4 weeks (PCR)
	12

62,5 (46-74)
	Phase I
NE: 12
	· Four patients developed transient liver enzyme disturbances (grade 3/4). The toxicity was caused by antigen-specific encounter of the CAR T cells with CAIX expressing bile duct epithelial cells (on-target toxicity)
	DDHK97-29/P00.0040C 

(Lamers et al, 2013; Lamers et al, 2011; Lamers et al, 2007; Lamers et al, 2006), terminated

	CEA
(hMN14)

Liver metastases
	autologous

+/- IL2
	scFv/CD28/CD3z

RV

53 (10-64)
	108-1010 
(single hepatic artery infusion)
	7

53,5 (51-66)
	Phase I
SD: 1 (23)
PD: 5
NE: 1 
	· One patient experienced grade 3 fever and tachycardia, associated to high dose IL-2 administration. After a 50% dose reduction in systemic IL-2 infusion the fever and tachycardia resolved.

· All patients experienced grade 1/2 transient elevations of alkaline phosphatase, total bilirubin and aspartate aminotransferase levels, but only patient developed grade 3 elevations
	NCT01373047

(Katz et al, 2015; Saied et al, 2014), completed

	EGFR

EGFR+ solid tumors
	autologous
+/- PT
	scFv/4-1BB/CD3z

LV

29 (21-32)
	4x105-2.54x107/kg 

up to 37 weeks (PCR)
	11

58 (40-66)
	Phase I
PR: 2 (3; 2-3,5)
SD: 5 (5,5; 2-8+)
PD: 4
	· The most common grade 1/2 adverse event were mild skin toxicity (2), nausea (1), vomiting (1), dyspnea (4) and hypotension (1)

· One patient suffered from a transient grade 3/4 increase in serum lipase
	NCT01869166

(Feng et al, 2016), ongoing

	ErbB2/Her2
(4D5)

Metastatic Cancer
	autologous

+ IL2
	scFv/CD28/4-1BB/

CD3z

RV

79
	1x1010 total 
	1

39
	Phase I/II
death: 1
	· One patient died within 5 days after CAR T cell infusion. Rapidly after cell infusion, the patient developed respiratory distress and showed dramatic pulmonary infiltrate on chest X-ray. The patient developed severe hypotension and experienced bradycardia as well as gastrointestinal bleeding which resulted in a cardiac arrest from which the patient could not be resuscitated. The death was most likely caused by on-target off-tumor toxicity associated with a rapid cytokine storm. Upon first-pass clearance in the lung, the CAR T cells recognized ErbB2 expressed by normal lung cells and released inflammatory cytokines that caused pulmonary toxicity and edema followed by a cascading cytokine storm resulting in multiorgan failure.
	NCT00924287

(Morgan et al, 2010), terminated

	ErbB2/Her2
(FRP5)

Sarcoma
	autologous
- PT
	scFv/CD28/CD3z

RV

65 (36-88)
	1x104-1x108/m2 
(up to 9 infusions)

up to 18 month (PCR)
	19

16 (7-29)
	Phase I/II
SD: 4 (0,5; 0,5-14)
PD: 13
NE: 2
	· One patient on the highest dose level developed fever within 12 hours after T cell infusion
	NCT00902044

(Ahmed et al, 2015), ongoing

	FR-a
(MOv18)

Ovarian cancer
	autologous

+/- IL2
	scFv/FcRγ
RV

low level
	0.3-5x1010 T cells

up to >1 year (PCR)
	14

(33-60)
	Phase I
NE: 14
	· Some patients experienced grade 3/4  toxicities including hypotension and dyspnea as well as less frequently fatigue, leukopenia, rigors, sinus tachycardia and diarrhea, which was most likely due to IL-2 administration, because patients without IL-2 administration experienced only relatively mild side effects
	(Kershaw et al, 2006), terminated

	GD2
(14g2a)

Neuroblastoma
	autologous
- PT
	RV
	1.2x107-1x108/m2 (single infusion)

up to 192 weeks for ATC and 96 weeks for CTLs (PCR)
	19[
]
7 (3-29)
	Phase I
CR: 11
PR: 1
SD: 1
PD: 6
	· Two patients suffered from mild to moderate local pain at the site of tumor necrosis, attributed to CAR T cell related killing of tumor cells

· One patient experienced unexplained local pain
	NCT00085930

(Louis et al, 2011; Pule et al, 2008), ongoing

	IL-13Ra2

brain and CNS tumors
	autologous
- PT
	ligand/CD3z

EP
	1.6x108 for 1st cycle + 3x108 for 2nd-4th cycle
(split dose in each cycle; 3x infusions 2 days apart)

up to 14 weeks (IHC)
	3

57 (36-57)
	Phase I
PR: 2 (12; 10-14)
PD: 1
	· Two patients suffered from grade 3 headache, which was associated with CAR T cell infusion at a high dose (108 cells)

· One patient experienced grade 3 neurologic adverse events including shuffling gait and tongue deviation
	NCT00730613

(Brown et al, 2015), completed

	L1-CAM 
(CE7R)

Neuroblastoma
	autologous
- PT
	scFv/CD3z

EP
	1x108-1.1x109/m2
(split dose; 2-3x infusions 14 days apart)

up to 42 days (PCR)
	6[
]
9,5 (7-16)
	Phase I
CR: 1 (1,5)
SD: 1 (1)
PD: 4
	· Some patients suffered from grade 3 lymphopenia, neutropenia, low hemoglobin and bacteremia, which was associated with 108/m2 CAR T cells infusion

· One patient experienced grade 3 pneumonitis, which was associated with 109/m2 CAR T cells infusion
	NCT00006480

(Park et al, 2007), completed

	Mesothelin

MPM
	autologous
- PT
	scFv/4-1BB/CD3z

EP

99 (98-99,5)
	3x i.v. infusions with 0.1-1x109 cells or 8x i.v. infusions with 3x108/m2 and 2x i.t. infusions with 2x108

transient CAR expression
	2

78 (81-75)
	Phase I
PR: 1 (6)
SD: 1
	· Patient 17510-105 suffered from an anaphylactic reaction shortly after the third CAR T cell infusion leading to grade 4 cardiac arrest, respiratory failure, disseminated intravenous coagulation and CRS associated with systemic mast cell degranulation related to an antibody response directed against the murine-derived scFv CAR construct

· Patient 21211-101 developed grade 4 jejunal obstruction, grade 3 abdominal pain and grade 2 lymphcytosis. Also for this patient a IgG human anti-chimeric antibody response became detectable 64 days after the last cell infusion
	NCT01355965

(Beatty et al, 2014; Maus et al, 2013), ongoing

	MUC1 
(SM3)

HCC, NSCLC, TNBC, PC
	autologous
- PT
	scFv/CD28/4-1BB/

CD3z +/- IL-12 co-expression

LV

19,5 (18-21)
	5x105 CAR T cells per lesion
	1
	Phase I
PR: 1
	· The patient suffered from mild headache, muscle pain, nasal congestion and abdominal bloating discomfort. 

· In addition, a transient CRS was experienced
	NCT02587689

(You et al, 2016), ongoing

	PSMA

Prostate Cancer
	autologous
+ PT
+ IL2
	scFv/CD3z

RV

40 (29-61)
	1x109 – 1x1010 total T cells

up to 4 week (FACS)
	5

61 (51-75)
	Phase I
PR: 3
NE: 2
	· All patients experienced grade 3/4 hematologic toxicities including neutropenia, neutropenic fever and thrombocytopenia. In one case also anemia, hypocalcemia, hypophosphatemia and appendicitis were reported. 

· Some patients showed grade 1/2 skin rash, fatigue, intermittent low-grade fevers and muscle pain attributable to systemic IL-2 infusions
	BB-IND 12084

(Junghans et al, 2016), terminated

	VEGFR-2

various
	autologous
+ PT
+ IL2
	RV
	
	23
	Phase I/II
PR: 1
SD: 1
PD: 21
	· One patient died due to an infection (most likely not related to CAR T cell infusion)
· Some patients showed grade 3/4 toxicity include nausea (1), vomiting (1), hypoxia (2) and elevated levels of aspartate transaminase (3),  alanine transaminase (3) and bilirubin (3)
	NCT01218867

(Rosenberg, 2016), completed


Ab, antibody; n, number of treated patients; PT, pretreatment like lymphodepletion or chemotherapy; IL2, systemic IL-2 administration; +, yes; -, no; +/-, variable; RV, retroviral vector; LV, Lentiviral vector; EP, electroporation; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; NE, no response; CAIX, carbonic anhydrase IX; CEA, carcinoembryonic antigen; c-MET, hepatocyte growth factor receptor; EGFR, epidermal growth factor receptor; ErbB2/Her2, human epidermal growth factor receptor 2; FR-a, Folate receptor alpha; IL-13Ra2, Interleukin-13 receptor subunit alpha-2; MUC1, Mucin 1; PSMA, prostate specific membrane antigen; VEGFR-2, Vascular endothelial growth factor receptor 2; MPM, malignant pleural mesothelioma; RCC, renal cell carcinoma
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[�] Data were collected from 13 CAR T cell clinical trials for solid tumors published by the end of 2016. In the first column the targeted antigen, the antibody clone of the scFv and the treated indication are described. The second column provides information about the T cell origin, and whether stem cell transplantation, a pre-treatment like lymphodepletion, or chemotherapy, or systemic IL-2 administration were applied. In the third column the domain organisation of the CAR construct, the used vector to generate CAR T cells as well as the percentage of generated CAR T cells are mentioned. In the next column information about the applied T cell dose and number of infusions is provided as well as information about CAR T cells persistence (longest observed time frame in single patients) and the applied detection method. In addition, information about the number, age and clinical outcome of treated patient as well as the phase of the trial and observed toxicities are provided. In the last column, the trial identifier, publication reference and the status of the trial (ongoing, completed; terminated; suspended; unknown) are indicated. Information about disease status is provided in further footnotes.


[�] At time of CAR T cell infusion, 8 patients had no evidence of active disease, 4 patients had limited disease and 7 patients had active, bulky disease. The 8 patients with no evidence of active disease showed no evidence of disease as best clinical outcome and 3 patients with limited disease ended up with complete response as best clinical outcome.


[�] One patient had only limited disease burden upon study enrollment. This patient achieved a partial response 56 days after CAR T cell administration, but showed progressive disease after additional therapy.





