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1. INTRODUCTION
Tessa Therapeutics is developing CD30-directed genetically modified autologous T cells
(CD30.CAR-T) for the treatment of relapsed or refractory CD30-positive lymphomas.
CD30.CAR-T is comprised of autologous T-cells genetically modified to express a chimeric
antigen receptor (CAR) specific for CD30, to target and kill cancer cells expressing the CD30
transmembrane glycoprotein. The drug product is generated from autologous peripheral blood
mononuclear cells (PBMCs) taken from patients with CD30-positive lymphoma.
In an initial Phase 1 study in patients with CD30-positive hematologic malignancies including
classical Hodgkin Lymphoma (cHL), CD30.CAR-T administration was shown to be safe but
only a minority of patients had durable responses leading to the evaluation of the use of
lymphodepletion prior to administration of the CD30.CAR-T cell product (Ramos, et al., 2017).
In two Phase 1/2 clinical studies conducted at the Baylor College of Medicine and University of
North Carolina, CD30.CAR-T therapy was well-tolerated, with significant clinical activity
demonstrated in heavily pre-treated patients with CD30-positive, relapsed or refractory classical
HL and some Non-Hodgkin Lymphoma (NHL) patients, following lymphodepletion
chemotherapy (LCCC 1532-ATL and H-37966 [RELY-30]). The incorporation of
lymphodepleting chemotherapy prior to CD30.CAR-T infusion is associated with significant
improved efficacy in lymphoma patients. The favorable toxicity profile and encouraging
antitumor activity of autologous CD30.CAR-T demonstrated in these two studies provide strong
rationale for further investigation in patients with relapsed or refractory cHL to fulfill important
unmet clinical needs.
Tessa Therapeutics has an open IND with the Center for Biologics Evaluation and Research
(CBER), Office of Tissues and Advanced Therapies (OTAT) for CD30.CAR-T in a pivotal
Phase 2 study entitled “Phase 2 Multi‐Center Study Evaluating the Safety and Efficacy of CD30directed genetically modified autologous T cells (CD30.CAR-T) in Adult and Pediatric Patients
with Relapsed or Refractory CD30 Positive classical Hodgkin Lymphoma (CHARIOT –
TESSCAR001)”. In accordance with the Food and Drug Administration (FDA) recommendations
to include adolescent patients in adult oncology clinical trials to enable earlier access to
investigational and approved drugs (Considerations for the Inclusion of Adolescent Patients in
Adult Oncology Clinical Trials, Guidance for Industry, March 2019), Tessa Therapeutics is
planning to enroll approximately 5 pediatric patients ≥ 12 years of age in this clinical trial.
Tessa Therapeutics received regenerative medicine advanced therapy (RMAT) designation for
CD30.CAR-T for the treatment of patients with relapsed or refractory CD30-positive classical
Hodgkin lymphoma on 19 February 2020.

2. BACKGROUND INFORMATION
Relapsed or Refractory Hodgkin Lymphoma
Hodgkin lymphoma (HL) is an uncommon malignancy involving lymph nodes and the lymphatic
system. The incidence of HL is bimodal with most patients diagnosed between 15 and 30 years of
age, followed by another peak in adults aged 55 years or older (Cartwright and Watkins, 2004).
The World Health Organization (WHO) classification divides HL into 2 main types: classical
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Hodgkin lymphoma (cHL) and nodular lymphocyte-predominant Hodgkin lymphoma (NLPHL).
In Western countries, cHL accounts for 95% and NLPHL accounts for 5% of all HL (National
Comprehensive Cancer Network Guidelines 2019).
In 2019 it is estimated there will be 8,110 new cases (3,540 in females and 4570 in males) of HL
in the United States (US) and 1,000 deaths (410 females and 590 males) from this disease
(American Cancer Society 2019).
Based on 2012-2016 cases in National Cancer Institute’s Surveillance, Epidemiology, and End
Results (SEER) database, HL is most frequently diagnosed among people aged 20 to 34. A low
incidence of HL is observed under age 14 (Howlader et al., 2019). HL is one of the most curable
pediatric and adult cancers, with long-term survival rates now exceeding 90% after treatment
with chemotherapy alone or combined with radiotherapy (Mauz-Körholz, et al., 2015). Please
see below the incidence and mortality of HL in US based on SEER Cancer Statistics Review,
1975-2016 (Howlader et al., 2019).
Table 1

SEER Incidence and Mortality Rates in the U.S.
Age at Diagnosis

<1
1-4
5-9
10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
85+
NA: Statistics not available

Incidence Rate
(per 100,000)
NA
0.1
0.3
1.3
3.3
4.3
4.1
3.6
3.0
2.7
2.6
2.4
2.6
2.7
3.1
3.7
4.2
4.0
2.9

Mortality Rate
(per 100,000)
NA
NA
NA
NA
0.0
0.1
0.2
0.2
0.2
0.2
0.2
0.3
0.4
0.5
0.7
1.1
1.6
2.0
2.2

First-line chemotherapy for cHL patients with advanced disease is associated with cure rates
between 70% and 75% (Karantanos, et al., 2017). Salvage chemotherapy followed by
Autologous Stem Cell Transplant (ASCT) is commonly used in patients who relapse after
primary therapy. Unfortunately, up to 50% of the cHL patients experience disease recurrence
after ASCT. The median overall survival of patients who relapse after ASCT is approximately
Page 7 of 27

Tessa Therapeutics
Briefing Document for June 18, 2020 ODAC Pediatric Subcommittee

CD30.CAR-T

two years (Alinari, et al., 2016). Despite aggressive combination chemotherapy, between 10%
and 40% of patients do not achieve a response to salvage chemotherapy and there are no
randomized clinical trial data supporting ASCT in non-responders. For patients who do not
respond to salvage chemotherapy, relapse after ASCT or who are not candidates for this
approach, the prognosis continues to be grave and new treatment approaches are urgently needed
(Keudell G and Younes A, 2019).
While a majority of the pediatric population (children, adolescents, and young adults) will be
cured with currently available therapy, a small fraction of patients may have refractory or
relapsed disease and require novel therapies that have an acceptable safety profile with improved
efficacy benefit (Flerlage, et al., 2018; Kelly, 2015; McClain and Kamdar, 2019; Moskowitz, et
al., 2019). HL patients treated with high dose chemotherapy during childhood commonly
experience treatment-related long-term sequelae, such as cardiac, pulmonary, gonadal, and
endocrine toxicity as well as second malignant neoplasms (Castellino, et al, 2011).

CD30 as a Target Antigen for Lymphoma
The transmembrane glycoprotein CD30, is a member of the tumor necrosis factor receptor
superfamily (Falini, et al., 1995). Members of the TNF/TNF-receptor (TNF-R) superfamily
coordinate the immune response at multiple levels and CD30 plays a role in regulating the
function or proliferation of normal lymphoid cells. CD30 was originally described as an antigen
recognized by a monoclonal antibody, Ki-1, which was raised by immunizing mice with a HLderived cell line, L428 (Muta and Podack, 2013). CD30 antigen expression has been used to
identify Anaplastic Large Cell Lymphoma (ALCL) and Reed-Sternberg cells in Hodgkin's
disease (Falini, et al., 1995). With the wide expression in the lymphoma malignant cells, CD30 is
therefore a potential target for developing both antibody-based immunotherapy and cellular
therapies. Importantly, CD30 is not typically expressed on normal tissues under physiologic
conditions, thus is notably absent on resting mature or precursor B or T cells (Younes and
Ansell, 2016). Brentuximab vedotin, an antibody-drug conjugate that targets CD30 was initially
approved for the treatment of CD30-positive HL (Adcetris® US Package Insert 2018). Data from
brentuximab vedotin trials support CD30 as a therapeutic target for the treatment of CD30positive lymphoma, although toxicities associated with its use are of concern.

CD30-Directed Chimeric Antigen Receptor T Cells (CAR-Ts)
Since cHL is apparently sensitive to the cellular immune response (graft versus lymphoma
effect) and antibody treatment, there is interest in combining both approaches through the
generation of artificial chimeric antigen receptors (CARs).
CAR-targeting CD30 in preclinical studies have shown that T-lymphocytes engineered to
express this receptor are redirected to kill CD30-positive HL cell lines (Hombach, et al., 1998,
Savoldo, et al., 2007).
Further, in vitro and in vivo experiments to examine potential on-target toxicity, showed that
anti-CD30 CAR-T cells demonstrated specific cytotoxicity against CD30-positive lymphoma
cells while sparing CD30-positive activated Hematopoietic Stem and Progenitor Cells (HSPCs)
and B lymphocytes (Hombach, et al., 2016).
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Activity of Autologous CD30.CAR-T in a Preclinical Model
An in vitro assessment of CD30.CAR T Cells that were manufactured as part of an ongoing
clinical study was conducted (Ramos, et al., 2017, NCT01316146). The starting material for the
engineered T cells was peripheral blood mononuclear cells from lymphoma patients. The
manufactured CD30.CAR T cells in this published study were transduced with the same
retroviral vector as the final drug product for the proposed clinical trial. A total of 22 lots of
CD30.CAR T Cells were manufactured using either IL-2 (11 products) or IL-7/IL-15 (11
products).
By day 15 of culture, CD30.CAR T Cells grown in IL-7/IL-15 had greater expansion from
baseline and higher final cell numbers (45 ± 13 and 1.2 × 109 ± 5.5 × 108, respectively) than
those expanded in IL-2 (27.4 ± 13 and 6.5 × 108 ± 3.3 × 108, respectively). CAR expression was
comparable in both groups (>89%).
Specific in vitro cytotoxicity of the CD30.CAR T Cells was demonstrated in a 4-hour 51Cr
release assay, using effector to target ratios of 40:1, 20:1, 10:1, and 5:1. The HDLM-2 cell line
was used as a CD30-positive target cell while CD30-negative Raji tumor cells were used as a
control (Ctr-Ts). A total of n=9 lots of cells cultured in IL-2 were tested, while a total of n=8 lots
of cells expanded in IL-7/IL-15 were tested. The data shown in Figure 1, represent the mean
specific lysis and standard error of the mean.
Figure 1

In Vitro Cytotoxicity of CD30.CAR T Cells

Overall, this in vitro study data provides evidence of the proposed mechanism of action of
CD30.CAR-T, as shown by direct, specific, cellular cytotoxicity against CD30-positive tumor
cells.

CD30.CAR-T Product Information
CD30-directed genetically modified autologous T cells (CD30.CAR-T) consists of human T cells
that are generated from PBMCs, stimulated with immobilized anti-CD3 and CD28 agonistic
antibodies, transduced with the gamma-retroviral vector encoding the CD30 chimeric antigen
receptor (CD30.CAR) including the CD28 costimulatory endodomain and CD3ϛ chain and
subsequently expanded using recombinant cytokines IL-7 and IL-15. The final cell suspension is
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administered as an intravenous infusion to patients after receiving lymphodepletion
chemotherapy.
The CD30.CAR is composed of an extracellular moiety of the anti-CD30 HRS3scFv domain,
connected to spacer and hinge domains derived from the CH2-CH3 of human IgG1, the
transmembrane and intracytoplasmic domains of the CD28 and CD3ζ as illustrated in Figure 2.
Figure 2

CD30-directed Chimeric Antigen Receptor

The dosage of autologous CD30.CAR-T for IV administration is 2×108/m2 viable, transduced
CD30+CAR-T cells in a volume that contains 1-3×107 cells/mL. In patients that weigh less than
50 kg, a weight-based dosing of 2.0 to 5.0 X 106 cells per kg of body weight will be used.
Subjects may receive up to a maximum of 2 infusions depending on response and availability of
the product.

Use of Fludarabine and Bendamustine in Pediatric Population
It is now well established that expansion of lymphocytes in vivo is subjected to homeostatic
mechanisms that control their total numbers. It has become apparent that lymphopenia facilitates
expansion of infused CAR-T cells. Response rates appear to be much higher in studies in which
high doses of cyclophosphamide and/or fludarabine preceded infusion of CAR-T
(Kochenderfer et al., 2015; Pule et al., 2008).
Data from the two parallel Phase 1/2 studies [LCCC 1532-ATL and H-37966 (RELY-30)]
demonstrated that in patients receiving fludarabine-based lymphodepletion (LD), the number of
CD30.CAR-T in the peripheral blood peaked within the first 2 weeks post-infusion with
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significantly higher levels of Interleukin (IL)-7 and IL-15 resulting in increased expansion and
persistence of circulating CD30.CAR-T.
The combinational use of fludarabine and bendamustine as a lymphodepletion regimen has not
been reported in pediatric population. However, the use of bendamustine as a monotherapy was
reported in a study on pediatric patients (aged 1 to 20 years) with relapsed or refractory acute
leukemia (Fraser, et al, 2014). Bendamustine monotherapy (90 mg/m2 and 120 mg/m2) has
acceptable tolerability profile in heavily pretreated children with relapsed or refractory Acute
Lymphoblastic Leukemia (ALL) or acute myeloid leukemia (AML). Among 43 patients, the
most common adverse events (all grades) were anemia (65%), pyrexia (49%), nausea (47%),
febrile neutropenia (35%), vomiting (35%), diarrhea (33%), and thrombocytopenia (33%). The
most common grade 3/4 hematologic toxicities were decreased lymphocytes, platelets, and
absolute neutrophil counts (Fraser et al., 2014).
Importantly, a pharmacokinetic and pharmacodynamic profile study of bendamustine revealed
that the systemic exposure of bendamustine based on peak plasma concentrations (Cmax) and area
under the curve (AUC) from 0–24 hours at the recommended dose of 120 mg/m2 in the pediatric
population was found to be comparable to that in adults, despite the wide range in body surface
area (Darwish, et al., 2014).

Page 11 of 27

Tessa Therapeutics
Briefing Document for June 18, 2020 ODAC Pediatric Subcommittee

CD30.CAR-T

3. CLINICAL DEVELOPMENT
Clinical Development Plan
The existing and planned CD30.CAR-T clinical studies are summarized in Table 2 and detailed
in the subsequent sections.
Table 2

Summary of Existing and Planned CD30.CAR-T Clinical Studies

Study No. /
Sponsor
LCCC 1544-ATL
Investigator
Initiated Trial
(University of
North Carolina)
LCCC 1532-ATL
Investigator
Initiated Trial
(University of
North Carolina)
H-37966
(RELY-30)
Investigator
Initiated Trial
(Baylor College
of Medicine)
TESSCAR01
Tessa
Therapeutics

3.1.1

Study Description

Status/Accrual

Number of Pediatric
Patients
None

Phase 1 Study of the
Administration of T Lymphocytes
Expressing the CD30 Chimeric
Antigen Receptor for Relapsed
CD30+ HL and CD30+ NHL
(CART CD30)

Study Completed,
Publication available,
9 patients received
CD30.CAR-T including 7
HL patients

Phase 1b/2 Study of the
Administration of T Lymphocytes
Expressing the CD30 Chimeric
Antigen Receptor (CAR) for
Relapsed or Refractory CD30+
HL and CD30+ NHL

Ongoing, 26 cHL patients
treated
planned 40 CD30+
lymphoma patients

The study population
includes CD30 positive
pediatric patients. As of
14 Feb 2020, one
pediatric patient has
been treated.

Phase 1 Study of Relapsed CD30
Expressing Lymphoma Treated
with CD30 CAR T Cells

Ongoing, 18 cHL patients
treated
planned 66 CD30+
lymphoma patients

The study population
includes patients aged
12 to 75 for CD30+
Lymphoma. As of 14
Feb 2020, two pediatric
patients under 18 have
been treated.

Phase 2, multicenter, single arm
study designed to evaluate the
efficacy and safety of CD30directed genetically modified
autologous T-cells (CD30.CART) in adult and adolescent patients
with relapsed or refractory CD30positive cHL

Planned to enroll 87
patients for 66 evaluable
cHL adult patients and
approximately five pediatric
patients
Expected to initiate in
4Q2020

Planned to enroll
approximately five
pediatric patients

Study LCCC 1544-ATL (NCT01316146): Phase I Study of Administration of T
Lymphocytes for Hodgkin Lymphoma and Non-Hodgkin Lymphoma
(CD30.CAR-T)

The LCCC 1544-ATL was a phase I dose escalation study designed to assess the feasibility and
safety of escalating doses of autologous, polyclonally activated, peripheral blood T cells that
were genetically modified to express a CD30-specific CAR (Ramos, et al., 2017) infusions in
patients with relapsed or refractory CD30+ lymphoproliferative disorders (HL and non-Hodgkin
lymphoma).
CD30.CAR-T cells were administered at 3 dose levels, 2×107 (dose level 1), 1×108 (dose level
2), and 2×108 (dose level 3) cells/m2, based on CAR+T cells. None of the patients received
lymphodepleting chemotherapy prior to infusion of CD30.CAR-Tcells.
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In total, 9 patients with EBV negative, CD30+ lymphoid malignancies were treated with
CD30.CAR-T cells. Specifically, 6 patients had HL, 1 patient had cutaneous anaplastic
lymphoma kinase (ALK)-negative, 1 patient had ALK-positive systemic ALCL, and 1 patient
had a composite lymphoma (diffuse large B-cell lymphoma evolved to HL). All but 1 patient
(Patient #7) had active disease at the time of CD30.CAR-T cell infusion and all patients had
relapsed after 3 or more lines of chemotherapy. None of the patients received lymphodepletion
(LD) chemotherapy prior to CD30.CAR-T cell infusion, and 7 patients who had received
brentuximab had this drug discontinued more than 1 month before CD30.CAR-T cell infusion.
Seven patients for whom autologous CD30.CAR-T cells were manufactured did not receive their
cell infusion because: they declined to participate in the study and pursued alternative treatment
(3 patients); experienced progressive disease (PD) while waiting for T cell infusion during the
period of safety observation in between patients and doses as per protocol (2 patients); or no
longer met the inclusion criteria at the time scheduled for the T cell infusion (2 patients).
CD30.CAR-T cell infusions were well tolerated at all dose levels and after one or more
infusions. None of the adverse events reported [most frequently fatigue, hyper or hypokalemia,
and transient elevation of aspartate aminotransferase (AST)] were considered related to
CD30.CAR-T cell infusion. After infusion, no significant differences were observed in White
Blood Cells (WBC) counts apart from modest reduction in eosinophils (Ramos, et al., 2017). B
and T cell counts remained stable. No patients developed symptoms consistent with cytokine
release syndrome (CRS). Elevations of inflammatory cytokines, such as IL-6 and TNF-α, were
observed, which generally coincided with the peak of CD30.CAR-T expansion, but the fold
increases from baseline were modest (Ramos, et al., 2017). Similarly, no significant changes
were observed in plasma levels of IL-15, IL-7 or IL-2.
Complete responses (CR) were observed in 3 of 9 patients (2 CR, 1 continued CR), as well as 3
patients with stable disease. Patient 9 (ALK+ ALCL) had a dramatic response after the first
CD30.CAR-T cell infusion and was deemed to achieve a CR after the fourth infusion that was
maintained for 9 months.
3.1.2

Study LCCC 1532-ATL (NCT02690545) and H-37966 (RELY-30)
(NCT02917083): Two Parallel and Simultaneous Phase 1/2 Studies of the
Administration of T Lymphocytes Expressing the CD30 Chimeric Antigen
Receptor (CAR) for Relapsed or Refractory CD30+ Hodgkin Lymphoma and
CD30+ Non-Hodgkin Lymphoma

Two simultaneous Phase 1/2 studies in patients with relapsed or refractory Hodgkin Lymphoma
were conducted at the University of North Carolina (UNC, Chapel Hill, North Carolina) and
Baylor College of Medicine (BCM, Houston, Texas) in two independent protocols
(NCT02690545 and NCT02917083, respectively).
Patients received autologous CD30.CAR-T manufactured at each institution in Good
Manufacturing Practice (GMP)-compliant facilities, using the same clinical grade gammaretroviral vector and following the same Standard Operating Procedure (SOP).
Patients with relapsed/refractory CD30+ lymphomas who progressed after at least 2 lines of
therapy were eligible for enrollment. Brentuximab vedotin treatment was allowed, but not within
4 weeks of the scheduled infusion of CD30.CAR-T cells. Documented CD30 expression by
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immunohistochemistry based on the institutional hematopathology standard was required, but
there was no specific cutoff for the percentage of CD30+ tumor cells.
Patients with CD30+ T cell or anaplastic large cell lymphoma as well as CD30+ B-cell lymphoma
were also enrolled on both protocols, but reported here are only the outcome of 34 patients with
HL enrolled at UNC (26 patients) and at BCM (18 patients of whom 1 patient was treated at
UNC in the first cohort 2 years earlier and later at BCM).
Bridging chemotherapy, at the discretion of the treating physician, was allowed before
lymphodepletion. For patients enrolled at BCM, lymphodepletion consisted of
cyclophosphamide 500 mg/m2 and fludarabine 30 mg/m2 daily for 3 days. The conditioning
regimen used at UNC consisted of bendamustine at a dose of 90 mg/m2/day for 2 days for the
first cohort of 8 patients, and bendamustine 70 mg/m2/day and fludarabine 30 mg/m2/day for 3
days for the subsequent 18 patients enrolled in the second cohort. Infusion of CD30.CAR-T cells
occurred 2 - 5 days after lymphodepletion. Patients enrolled at BCM received one of 3 dose
levels consisting of 2 x 107 CAR-T cells/m2, 1 x 108 CAR-T cells/m2 and 2 x 108 CAR-T
cells/m2, while at UNC, patients received either 1 x 108 CAR-T cells/m2 or 2 x 108 CAR-T
cells/m2. An expansion cohort of patients at both institutions received the highest dose level of 2
x 108 CAR-T cells/m2. A second infusion of CD30.CAR-T cells at the highest dose level was
allowed in patients who had stable disease or partial response after the first treatment.
The primary objective of the Phase 1 portion of the study was to establish a safe dose of
CD30.CAR-T cells to infuse after lymphodepletion. Secondary endpoints included objective
response rate (ORR), duration of response (DOR), overall survival (OS), and measurement of the
expansion and persistence of CD30.CAR-T in the peripheral blood after infusion. Data were
analyzed separately in patients who received non-fludarabine-based lymphodepletion and those
who received regimens containing fludarabine.
Response was assessed at 6 - 8 weeks after CD30.CAR-T cell infusion using the Lugano criteria
(Cheson, et al., 2014). Response rate was estimated only in patients who had active disease at the
time of lymphodepletion.
Patient Demographics

Between September 2016 and 14 February 2020, 29 patients with HL were enrolled in LCCC
1532-ATL study and 26 received CD30.CAR-T cells. As of 14 February 2020, data cutoff, there
were 3 patients enrolled in LCCC 1532-ATL study who did not receive treatment. Of the 3
patients, 1 elected not to proceed with the clinical trial, 1 had no active disease at the time of
collection, 1 failed CAR-T cell manufacturing due to intensive prior autologous stem cell
transplant (ASCT), allogeneic stem cell transplant (alloSCT) and multiple donor lymphocyte
infusions.
Between October 2018 to 14 February 2020, 30 patients with HL were enrolled in H-37966
(RELY-30) study and 18 received CD30.CAR-T cells. Of the 12 patients who did not receive
treatment, 1 patient is awaiting treatment at the time of data cutoff, 5 achieved remission or had
too little disease to be treated since procurement because of bridging therapy, 4 were unable to
receive treatment because of abnormal pulmonary function tests, insurance denial, lack of
compliance, or opting for alloSCT, and 2 died from rapidly progressive disease.
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The median age for treated patients was 37 years (range: 15 - 69) and among them, 3 patients
under age 18 were treated (Table 5). Patients had a median of 7 prior lines of therapy (range: 2 23). Forty-one patients (93%) received prior BV, 34 patients (77%) received prior checkpoint
inhibitors, 34 patients (77%) had prior ASCT, and 11 patients (25%) had prior alloSCT, 28
patients (64%) received bridging therapy between cell collection and LD (Table 3).
Table 3

Classical HL Patient Characteristics from LCCC 1532-ATL and H-37966
(RELY-30)

All Patients
Benda
Flu/Benda
Flu/Cy
n=44* (%)
n=8* (%)
n=18 (%)
n=18* (%)
NS
34 (77)
6 (75)
11 (61)
17 (94)
HL Subtype: n (%)
MC
4 (9)
2 (25)
2 (11)
0
NOS
6 (13)
0
5 (28)
1 (6)
I-II
15 (34)
1 (13)
7 (39)
7 (39)
Stage at diagnosis: n (%)
III-IV
29 (66)
7 (88)
11 (61)
11 (61)
Age (years), median (range)
33 (15-69)
49 (23-67)
31.5 (15-45)
33.5 (15-69)
Male sex: n (%)
29 (66)
5 (63)
13 (72)
11 (61)
Prior Therapies, median (range)
8 (5-17)
7.5 (5-17)
8 (3-23)
5 (2-10)
Bridging Therapy: n (%)
28 (64)
8 (100)
10 (56)
10 (56)
Prior BV: n (%)
41 (93)
8 (100)
17 (94)
16 (89)
Prior CPI: n (%)
34 (77)
7 (88)
13 (72)
14 (78)
Prior ASCT: n (%)
34 (77)
7 (88)
14 (78)
13 (72)
Prior alloSCT: n (%)
11 (25)
2 (25)
8 (44)
1 (6)
7
2´10
3 (7)
0
0
3 (17)
CAR-T cells/m2: n (%)
1´108
10 (23)
3 (38)
1 (6)
6 (33)
8
2´10
31 (70)
5 (63)
17 (94)
9 (50)
alloSCT = allogeneic stem cell transplant; ASCT = autologous stem cell transplant; Benda = bendamustine; BV =
brentuximab vedotin; CPI = checkpoint inhibitor; Cy = cyclophosphamide; Flu = fludarabine; HL = Hodgkin
lymphoma; MC = mixed cellularity; NOS = not otherwise specified; NS = nodular sclerosis.
*One patient who received two treatments (one at UNC and the second at BCM 2 years later) was considered twice
Characteristics

Efficacy

As of February 14, 2020, data cut-off, a total of 39 CD30-positive classical HL patients were
evaluated for clinical response, with a median follow-up period of 15 months (min, Q1, Q3, max:
1.4, 9.4, 20.4, 32.2). Thirty-six patients received CD30.CAR-T cells after LD containing
fludarabine. Eighteen patients (50%) received bendamustine and fludarabine in LCCC 1532ATL study and 18 patients (50%) received cyclophosphamide and fludarabine in H-37966
(RELY-30) study. Of these 36 patients, 2 patients in the clinical study in LCCC 1532-ATL study
were in CR at the time of infusion, maintained CR, and were not included in the efficacy
analysis. Of the 34 patients evaluable for disease response, the ORR was 74% with 22 patients
(65%) achieving CR, 3 patients (9%) achieving PR, 3 patients (9%) showing stable disease (SD),
and 6 patients (18%) PD at time of first response assessment (Table 4 and Figure 3). One PR
patient developed CR following second CD30.CAR-T infusion. The median DOR in 21 patients
with CR after first infusion was 9.5 months (Interquartile range: 4.4-15.6).
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Clinical Responses of Classical HL Patients from LCCC 1532-ATL and H37966 (RELY-30) Patients with Measurable Disease at the Time of
Treatment

Fludarabine-based Lymphodepletion
Flu/Benda**
Flu/Cy
Total
n = 16 (%)
n = 18 (%)
n = 34 (%)
ORR: n (%)
CR + PR
25 (64.1%)
0 (0%)
13 (81.3%)
12 (66.7%)
25 (74%)
CR
22 (56.4%)
0 (0%)
12 (75.0%)
10*** (55.6%)
22 (65%)
PR
3 (7.7%)
0 (0%)
1 (6.3%)
2 (11.1%)
3 (9%)
RR: n (%)
SD
4 (10.3%)
1 (20%)
1 (6.3%)
2 (11.1%)
3 (9%)
PD
10 (25.6%)
4 (80%)
2 (12.5%)
4 (22.2%)
6 (18%)
CR: complete response; ORR objective response rate; PR: partial response; RR: response rate; SD: stable disease,
Benda: bendamustine: Cy: cyclophosphamide; Flu: fludarabine
*3 patients were in CR prior to LD due to bridging therapy and are not included in the analysis.
** 2 patients were in CR prior to LD due to bridging therapy and are not included in the analysis.
*** 1 PR patient changed to CR after 2nd infusion.
All Patients
n =39 (%)

Bendamustine*
n = 5 (%)

In patients treated with lymphodepletion chemotherapy of either bendamustine and fludarabine
or cyclophosphamide and fludarabine, the respective ORR was 81% vs. 67%, with CR reported
in 12 and 10 patients (75% vs. 56%), PR in 1 and 2 patients (6% vs. 11%), SD in 1 and 2 patients
(6% vs. 11%) and PD in 2 and 4 patients (13% vs. 22%) (Table 4). Among them, 3 patients
under age 18 were treated, with 2 patients achieving CR and 1 patient having PD (Table 5).
Table 5

Subject
Age
ID.

(b) (6)

15

Characteristics, Clinical Responses and Safety Data of Classical HL Patients
Under Age 18 from LCCC 1532-ATL and H-37966 (RELY-30)
Sex

Female

No. of Prior LD
Prior
Prior Prior
Therapies Regimen alloSCT autoSCT BV

4

Flu/
Benda

No

No

CD30.
CAR-T Response
Dose

Yes

1x108/m2

(b)
(6)

17

Male

6

Cy/Flu

No

No

Yes

2x107/m2

(b)
(6)

15

Male

7

Cy/Flu

Yes

Yes

Yes

2x108/m2

CR

Lymphodepletion
Related AE

CAR-T
Cell
Related
AE

Anemia (G1)
Anoexia (G1)
Aminotransferase
Elevated (G1)
Cough (G1)
ALT
Hyponatremia (G1)
Elevated
Hypophosphatemia
(G1)
(G1)
Lymphopenia (G4)
Neutropenia (G2)
Thombocytopenia (G1)
Vomiting (G1)
Leukopenia (G2)

PD

Lymphopenia (G4)
Leukopenia (G2)
Nausea (G2)
Vomiting (G1)

None

CR

None

None

AE = adverse events; alloSCT = allogeneic stem cell transplant; autoSCT = autologous stem cell transplant; ALT = alanine
aminotransferase; Benda = bendamustine; BV = brentuximab vedotin; CR = complete response; Cy = cyclophosphamide; Flu =
fludarabine; LD = lymphodepletion; PD = progressive disease
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The 1-year Progression Free Survival (PFS) rate for 34 evaluable classical HL patients receiving
fludarabine-based lymphodepletion is 38% (95% CI: 20% - 55%) with median PFS at 8.9 months
(95% CI: 5.4 - 14.6) (Figure 4 a). The 1-year PFS in the 21 patients with CR after 1st infusion is
55% (95% CI: 30% - 75%).
The 1-year PFS rate of 16 patients treated with bendamustine and fludarabine regimen was 57%
(95% CI: 28%-78%), with median PFS of 13.0 months (95% CI: 5.4-NE) compared with 21%
PFS rate (95% CI: 5%- 43%), with median PFS of 8.3 months (95% CI: 3.0- 9.7) in 18 patients
treated with cyclophosphamide and fludarabine combination (Figure 4 b).
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Figure 4

CD30.CAR-T

PFS of Classical HL Patients from LCCC 1532-ATL and H-37966 (RELY30) by Kaplan-Meier Plot

a.

b.

The progression free survival of 34 evaluable classical HL patients from LCCC 1532-ATL and H-37966 (RELY-30)
studies treated with (a) fludarabine-based lymphodepletion chemotherapy and (b) either bendamustine and fludarabine
(n=16) or cyclophosphamide and fludarabine (n=18) regimen, were visualized by Kaplan Meier Plot.
Cy: cyclophosphamide; Flu: fludarabine; Benda: bendamustine

Safety

There were no dose limiting toxicities associated with CD30.CAR-T cell infusions in either
study. For the safety assessment, the patient who received two treatments (one at UNC and the
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second at BCM 2 years later) was considered twice accounting for a total of 44 treated patients
(Table 3). Among the 3 patients under age 18 treated, none of them experienced CRS and other
CAR-T cell related toxicity, except grade 1 ALT increase observed in 1 patient (Table 5).
Cytokine release syndrome (CRS) was observed in 10 patients (24%) (Table 6). All CRS events
were grade 1 and resolved spontaneously with no requirement for tocilizumab or steroid
administration. The median time of onset of CRS was day 8 (range: 7 - 24) and median duration
was 4 days (range: 1 - 6). Cytokines associated with the occurrence of CRS, such as IL-6 and
IL1Rα, and C-reactive protein (CRP) were elevated in the plasma of patients developing clinical
signs of CRS. Neurotoxicity was not observed. Eighteen patients (41%) developed a nonpruritic, non-tender, maculopapular skin rash. The incidence of rash was higher in patients
receiving the cyclophosphamide-based lymphodepletion regimen (67%) than in patients
receiving the bendamustine-based conditioning regimen (25%). The majority of rashes were
Grade 1 or 2, but 1 patient developed a Grade 3 rash based on total body surface area
involvement. None of the patients required specific treatment for the rash as it resolved
spontaneously within 3-7 days.
Table 6

Grade 3 or Higher Adverse Events and Adverse Events of Special Interest of
Classical HL Patients from LCCC 1532-ATL and H-37966 (RELY-30)

All
Benda** Flu/Benda
Flu/Cy**
patients**
(n = 8)
(n = 18)
(n= 18)
(n= 44)
Lymphopenia
37 (84)
8 (100)
18 (100)
16 (89)
Leukopenia
21 (48)
3 (38)
8 (44)
11 (61)
Neutropenia
17 (39)
2 (25)
7 (39)
9 (50)
Thrombocytopenia
10 (23)
1 (13)
7 (39)
3 (17)
Anemia
5 (11)
0
3 (17)
3 (17)
Hypoalbuminemia
3 (7)
0
0
3 (17)
Hyponatremia
2 (5)
0
0
2 (11)
Dyspnea
1 (2)
0
0
1 (6)
Rash
1 (2)
0
0
1 (6)
Headache
1 (2)
0
0
1 (6)
Pharyngitis
1 (2)
0
1 (6)
0
Lung Infection
1 (2)
0
1 (6)
0
Cytokine Release Syndrome (all Grade 1)
10 (23)
1 (13)
2 (11)
7 (39)
Grade 3/4 Neutropenia at day 28
3 (7)
0
2 (11)
1 (6)
Grade 3/4 Thrombocytopenia at day 28
9 (20)
0
6 (33)
3 (17)
Grade 3/4 Anemia at day 28
2 (5)
0
0
2 (11)
Prolonged Grade 3/4 Neutropenia (at month 3)*
0
0
0
0
Prolonged Grade 3/4 Thrombocytopenia (at month 3)*
5 (11)
0
3 (17)
2 (11)
Prolonged Grade 3/4 Anemia (at month 3)*
2 (5)
0
1 (6)
1(6)
Rash (Any Grade)
18 (41)
2 (25)
4 (22)
12 (67)
Benda: bendamustine; Cy: cyclophosphamide; Flu: fludarabine;
*3 patients did not have data at 3 months as they withdrew from study.
**One patient who received two treatments (one at UNC and the second at BCM 2 years later) was considered
twice.
Adverse Events
(of Special Interests or >Grade 3): n (%)
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There were Grade 3 or higher toxicities reported during the first 6 weeks, and most of them were
hematologic and consistent with toxicities caused by the conditioning chemotherapy. Grade 3 or
higher toxicities included lymphopenia (84%), leukopenia (48%), neutropenia (39%),
thrombocytopenia (23%), anemia (11%), hypoalbuminemia (7%), hyponatremia (5%), dyspnea,
pharyngitis, lung infection and headache (all 2%) (Table 6). Grade 3/4 neutropenia (ANC
<1.0/mL) that had not resolved by Day 28 day occurred in 3 patients (7%). However, all patients
resolved their Grade 3/4 neutropenia by Day 90 (Table 6). Nine patients (20%) had Grade 3/4
thrombocytopenia (platelets <50,000 /mL) that had not resolved by Day 28. Five patients (11%)
had Grade 3/4 thrombocytopenia at Month 3 with two of those patients having persistent
thrombocytopenia at 1 year post therapy (Table 6).
There were lower incidence of Grade 3 or higher AEs in patients treated with bendamustine and
fludarabine as compared with cyclophosphamide and fludarabine regimen (Table 6), which
included leukopenia (44% vs. 61%), neutropenia (39% vs. 50%), hypoalbuminemia (0% vs.
17%), hyponatremia (0% vs. 11%), dyspnea, pharyngitis, lung infection and headache (0% vs.
6%). A higher incidence of ≥ Grade 3 lymphopenia was reported in patients treated with
bendamustine and fludarabine (100%) compared with cyclophosphamide and fludarabine
regimen (89%) (Table 6). One patient experienced Grade 3 acute kidney injury and hypotension
after receiving the first dose of fludarabine and bendamustine, but prior to CD30.CAR-T cell
infusion. This patient did not complete the scheduled lymphodepletion regimen, but her
symptoms subsequently resolved, and she received the scheduled dose of CD30.CAR-T cells.
3.1.3

Study TESSCAR001 (NCT04268706): A Phase 2, Multicenter, Open Label, Single
Arm Study Designed to Evaluate the Efficacy and Safety of CD30-directed
Genetically Modified Autologous T-cells (CD30.CAR-T) in Adult and Pediatric
Patients with Relapsed or Refractory CD30-positive cHL (CHARIOT)

This is a Phase 2, open-label, multicenter study designed to evaluate the efficacy and safety of
CD30-directed genetically modified autologous T-cells (CD30.CAR-T) in adult and pediatric
patients with relapsed or refractory CD30-positive cHL.
Overall, this study will enroll approximately 82 patients (to yield 66 evaluable adult patients), at
approximately 30 investigative sites globally. Approximately 5 pediatric patients ≥ 12 years of
age will also be enrolled and analyzed separately from the adult population.
Study Rationale

As the outcomes for patients with relapsed or refractory cHL who have failed standard available
therapy are poor, new treatment approaches are urgently needed for this population. The two
Phase 1/2 clinical studies conducted at BCM and UNC demonstrated that CD30.CAR-T are well
tolerated and have significant clinical activity in heavily pretreated patients with relapsed or
refractory cHL. Higher rates of clinical response were found to be correlated with the use of
lymphodepleting chemotherapy. The favorable toxicity profile and encouraging antitumor
activity of autologous CD30.CAR-T demonstrated in these 2 studies provide strong support for
further investigation in patients with relapsed or refractory cHL.
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Objectives and Endpoints
3.1.3.2.1

Primary Objectives

To assess the anti-tumor effect of autologous CD30.CAR-T using ORR as assessed by an
Independent Radiology Review Committee (IRRC) per the Revised Criteria for Response
Assessment: The Lugano Classification (Cheson, et al., 2014).
The ORR is defined as the proportion of patients with a Best Overall Response (BOR) of CR or
PR. The BOR is defined as the best disease response recorded from CD30.CAR-T infusion until
progressive disease, or start of new anti-cancer therapy, whichever comes first.
3.1.3.2.2

•
•

•

Secondary Objectives

Safety of autologous CD30.CAR-T
Additional antitumor effect of autologous CD30.CAR-T including:
o Objective Response Rate (ORR) as assessed by the Investigator per the Revised
Criteria for Response Assessment: The Lugano Classification (Cheson, et al., 2014)
o Duration of Response (DOR)
o Progression Free Survival (PFS)
o Overall Survival (OS)
Health Related Quality of Life (HRQoL) assessments

All secondary efficacy endpoints will be analyzed in the Full Analysis Set (FAS) unless specified
otherwise. There will be no formal hypothesis testing of secondary endpoints.
Study Design

An overview of the study design and study procedures is provided in Figure 5 and Figure 6.
Figure 5

Overview of Study Design

Primary Endpoints: ORR as assessed by an Independent Radiology Review Committee
Secondary Endpoints: Safety, ORR as assessed by Investigator, DOR, PFS, OS, HRQoL
Exploratory Endpoints: Expansion and persistence of CD30.CAR-T cells in blood; immunogenicity; cytokine
profiling; immunological parameters; tumor marker and ctDNA
Safety Assessments: AE and concomitant medication collection
Long-term follow-up: Additional safety monitoring x 15 years
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*2nd infusion of CD30.CAR-T cell
At the discretion of Principal Investigator and after discussion with the Sponsor or designee, a 2nd CD30.CAR-T
infusion may be administrated if the patient has CR, PR or SD at the first response assessment and subsequently has
disease progression at least 3 months post CD30.CAR-T infusion.
Abbreviations: CR, complete response; DOR, duration of response; HRQoL, health related quality of life; OS,
overall survival; ORR, objective response rate; PFS, progression-free survival; PD, progressive disease; PR,
partial response; SD, stable disease

Figure 6

Overview of Study Procedures

*Reimaging scan can be done within 1 week prior to LD
**The washout period will be based on the type of therapy used
#
LD and CD30.CAR-T-association safety evaluation to be performed from Treatment Phase until LTFU Phase.
Tumor response assessments
Abbreviations: LTFU, long term follow up; ICF, informed consent form; LD, lymphodepletion chemotherapy; EOT,
end of treatment; EOS, end of study; M, month; YR, year.

Study Population

The study population includes adults and pediatric patients aged 12 to 75 years with relapsed or
refractory CD30 positive cHL who have failed at least 3 prior lines of therapy, including:
•
•
•

Chemotherapy
*BV and/or
A *PD-1 inhibitor

Patients may have previously received an autologous and/or allogeneic stem cell transplant.
*Unless BV or PD-1 inhibitor is contraindicated.
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Study Treatment
3.1.3.5.1

Lymphodepletion Chemotherapy

Patient will undergo LD chemotherapy with fludarabine (30 mg/m2/day) (IV infusion over 30
minutes) and bendamustine (70 mg/m2/day) (IV infusion over 30 minutes) given via IV infusion
for 3 consecutive days, starting 5 days prior to CD30.CAR-T infusion.
3.1.3.5.2

CD30.CAR-T Infusion

CD30.CAR-T cells will be administered on Day 0 as a single IV infusion at a dose of 2 x
108 cells/m2. In patients that weigh less than 50 kg, a weight-based dosing of 2.0 to 5.0 x 106
cells per kg body weight will be used.

Pediatric Development Plan
Tessa Therapeutics plans to include pediatric patients ≥ 12 years of age in the pivotal Phase 2
CHARIOT study. Based on the very low incidence and high cure rate of HL in pediatric patients
aged under 12, it would be challenging to recruit patients aged under 12 with relapsed or
refractory CD30-positive cHL after 3 lines of treatment. This is the rationale to include only the
pediatric patients ≥ 12 years of age in the study at first. We will then consider opening
CHARIOT trial to patients younger than 12 years of age, provided that CD30.CAR-T treatment
shows favorable safety and efficacy in patients ≥ 12 years of age and if it is feasible to recruit
this pediatric population.
Tessa Therapeutics is preparing an initial Pediatric Study Plan that will be submitted to the
Agency for review and consultation. Waivers will be requested for patients < 12 years of age
including neonates (0 to 1 month), infants (1 month to 2 years) and children (2 years to 12 years),
until we obtain further developmental experience in pediatrics.
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4. QUALITY DEVELOPMENT
Tessa aims to transition CD30.CAR-T Chemistry, Manufacturing and Controls (CMC)
development from academic to industry standard in planning of product commercialization.
Under the RMAT designation, the CMC activities will be accelerated in all aspects while
meeting the stage-appropriate regulatory requirements. The main aspects of the planned product
development activities are to:
1. Establish two-tier cell banking system that will allow for sustainable supply of
CD30.CAR vector for use in the commercial production of CD30.CAR-T cells.
2. Enhance process controls by applying automation to demonstrate manufacturing
consistency and ensure continued product quality control. In-process controls and process
characterization will be established.
3. Establish robust product quality control methods and product characterization.
Manufacturing data from clinical lots will be gathered to evaluate final product
specifications.
4. Qualify a manufacturing facility that is suitable for CHARIOT pivotal trial and
commercialization. Process performance qualification will be conducted to demonstrate
manufacturing controls.
Each CMC change will be evaluated based on the risk to the product quality and safety and will
be documented according to the Quality Management System. Comparability for the
manufacturing changes will be demonstrated to support product quality and safety. Major
changes will be discussed with health authorities before implementing the change. Supporting
data will be generated for each change. Regulatory submissions will be made to regulatory
authorities accordingly.
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