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2Q19 Iovance Biotherapeutics (IOVA) Summary: Buy @ PT $30.00
TABLE 1: IOVA – Key Valuation Metrics
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Summary: We believe adoptive cell therapy has the best chance of bridging the curative gap between blood
cancer and solid tumors. Despite cell therapy’s initial success in treating blood cancer (leukemia, lymphoma
and multiple myeloma), solid tumors are more challenging because breast, colon, ovary, prostate and
pancreatic cancers are poorly immunogenic. Still, early impressive response rates in melanoma and cervical
cancer trials using Iovance’s TIL therapy could pave the way for success for more indications. We believe
Iovance remains undervalued because the market has yet to price in the pivotal Phase 2 trial results for
both Lifileucel (LN-144) and LN-145 – whose BLA applications are expected to be filed in 4Q20.
I.

Adoptive Cell Therapy (aka Cellular Immunotherapy)

Adoptive cell therapy, also known as cellular immunotherapy, is a form of treatment that uses the cells of our
immune system to eliminate cancer. Some of these approaches involve taking our natural immune cells and
simply expanding their numbers. Others involve genetically engineering our immune cells (via gene therapy)
to enhance their cancer-fighting capabilities.
Our immune system can recognize and eliminate cells that have become infected or damaged as well as those
that have become cancerous. Immune cells known as killer T cells are particularly powerful against cancer,
due to their ability to bind to markers on the surface of cancer cells known as antigens. Cellular
immunotherapies take advantage of this natural ability in different ways:
•
•
•
•

Tumor Infiltrating Lymphocyte (TIL) Therapy
Engineered T-Cell Receptor (TCR) Therapy
Chimeric Antigen Receptor (CAR) T-Cell Therapy
Natural Killer (NK) Cell Therapy

Cell therapies are constantly improving and providing new options to cancer patients. Moreover, they are
currently being evaluated, both alone and in combination with other treatments, in a variety of cancer types in
clinical trials.
II.

Iovance’s Technology Platform – Tumor Infiltrating Lymphocyte (TIL) Therapy
A. Iovance’s Technology Platform – Tumor Infiltrating Lymphocyte (TIL) Therapy
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Cancer patients have naturally occurring T-cells that are often capable of targeting cancer cells. However,
there are two potential roadblocks that prevent these T-cells from detecting and eliminating tumors. First, the
T-cells have to be activated before they can effectively kill cancer cells. Second, there may not be enough Tcells in the tumor microenvironment.
Tumor infiltrating lymphocyte (TIL) therapy is one form of adoptive cell therapy that could address these two
challenges. TIL harvests naturally occurring T-cells that have already infiltrated patients’ tumors and then
activates and expands them. These large numbers of activated T-cells are re-infused back into patients, where
they can then seek out and destroy tumors (see Figure 1).
FIGURE 1: TIL Therapy Technology
How TIL Therapy works: TIL cells are isolated from
the patient’s own tumor following surgical resection
(step 1). These tumor infiltrating cells are then
expanded (step 2) to billions in number (~30-50
billion) by stimulating them ex vivo (in tissue culture)
away from tumor’s immune-suppressing environment
(step 3). These highly activated, potent TIL are then
infused back into the patient from whom they were
derived (step 4) following a preconditioning regimen
to remove all suppressive influences.

Source: Iovance Biotherapeutics

Lymphodepleting Chemotherapy Regimen: To help
condition the body for the TIL transplant, patients
receive a reversible lymphodepleting chemotherapy
regimen before infusion.
This step eliminates
competition for growth-promoting cytokines and
removes suppressor cells like T-regulatory cells and
myeloid-derived suppressor cells. Lymphodepletion
gives a head start to the T-cells once they are reinfused back to the patient.

These T-cells can also be long-lived. Researchers have detected them in large numbers in successfully treated
patients five years after infusion. Moreover, researchers have also improved their ability to harvest and
expand T-cells, with the National Cancer Institute (NCI) and Iovance reporting success in harvesting TILs from
over 90% of patients with bulky tumors.
FIGURE 2: Timeline of TIL Therapy Procedure

Source: Iovance Biotherapeutics
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Tumor is surgically isolated from patient.
Tumor sample is shipped to the GMP facility where TIL are isolated and multiplied to generate billions of
TIL over three weeks.
Patient initiates a week of pre-conditioning therapy to prepare to receive TIL.
TIL product is administered as a one-time therapy followed by up to 6 doses of IL-2 to support growth and
activation of the TIL therapy inside the patient.

Serious Side-effects: The preconditioning regimen required for TIL therapy can be toxic and difficult for
patients to tolerate. Furthermore, the use of interleukin-2 has also been associated with significant toxicity.
Patients enrolled in Iovance clinical trials have experienced sharp and potentially dangerous reductions in
infection-fighting white blood cells and platelets needed for the blood to clot.
Two patients in the Lifileucil (LN-144) melanoma study died during treatment – with one death deemed
possibly related to the TIL therapy. Iovance has said that most of the serious side effects occurred in the first
few weeks of treatment and were largely resolved while patients were still in the hospital.
B.

Clinical Trial Results from TIL Therapies

TIL therapy is based on an adoptive cell therapy regimen that was developed at the National Cancer Institute
(NCI) and is currently being applied at a small selection of leading cancer centers around the world. So far,
most of the data on TIL therapy has been obtained from studies in metastatic melanoma as well as cervical
cancer.
Recent data from two trials at the NCI in patients with metastatic melanoma confirmed TIL treatment was
associated with high, durable objective responses. In a 93 patient Phase 2 trial, the objective response rate
(ORR) was 56%. Another trial of 101 patients observed complete responses (CR, total elimination of
detectable tumors) in 24% of patients, some of whom were free of disease for more than four years.
Three clinical trials have presented data showing patient survival is associated with tumors containing higher
amount of TIL. In addition to melanoma, head and neck and NSCLC are indications in which TIL is expected to
work. Furthermore, Iovance has generated preliminary clinical data showing activity of TIL in head and neck
indication. Early data from a research study at H. Lee Moffitt Cancer center has also shown activity of TIL for
NSCLC patients who have failed to see a benefit from their prior anti-PD-1 therapy.
III. TIL Therapy Landscape and Iovance’s Clinical Pipeline
TABLE 1: Selected TIL Clinical Trials
Company/Institution

Agent

Indication

Stage

Iovance Biotherapeutics
Iovance Biotherapeutics
Netherlands Cancer Institute

Lifileucil (LN-144)
LN-145
TIL

Pivotal Phase 2
Phase 2
Phase 3

US National Cancer Institute

Neoantigen-specific TIL

MD Anderson Cancer Center

MDA-TIL

Melanoma
Cervical, head and neck cancers
Melanoma
Melanoma, breast, colorectal, ovarian,
pancreatic cancers; glioblastoma
Ovarian, pancreatic cancers;
osteosarcoma
Multiple myeloma

Phase 2

Non-small-cell lung carcinoma

Phase 1

WindMIL Therapeutics
H. Lee Moffitt Cancer Center

Marrow-infiltrating
lymphocytes
TIL

Phase 2
Phase 2

Source: “Pursuit of tumor-infiltrating lymphocyte immunotherapy speeds up”, Nature Biotechnology, Aug. 07, 2019
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The growing evidence of efficacy in metastatic breast cancer and other epithelial tumors is driving clinical and
commercial investment in tumor-infiltrating lymphocytes. Other biotechs and academic groups have entered
the TIL space drawn by TILs’ curative potential (see Table 1 above).
For example, in melanoma where a complete response of 24% has been observed and where some patients
have been living free of the disease for more than four years. Of the NCI’s 46 complete responders in
melanoma, only two have relapsed. However, non-melanoma solid tumors will be harder, and success or
failure there will determine whether TILs remain a niche treatment or evolve into a foundational cancer
therapy.
Iovance did not invent TIL therapy. The company licensed the technology from the lab of Dr. Steven
Rosenberg, chief of surgery at the National Cancer Institute. Dr. Rosenberg has used TILs to treat and
sometimes cure cancer patients for 30 years. The next challenge for Iovance is to streamline the complex
manufacturing process and conduct the clinical trials necessary to get the treatments approved.
Iovance currently has two pivotal Phase 2 trials in progress (see Figure 3). The first clinical trial is testing
Lifileucel (LN-144) for melanoma. This trial currently has 164 patients enrolled. The second is testing LN-145
in cervical cancer. The trial currently has 59 patients but will be expanded to enroll 75 to 100 patients.
FIGURE 3: Iovance’s Clinical Pipeline

*trial will be expanded to enroll 75-100 patients; Source: Iovance Biotherapeutics

A. Lifileucel (LN-144)
The Lifileucel (LN-144) clinical trial was an open-label melanoma trial for patients who were no longer
responding to currently available medicines, including immunotherapies like checkpoint inhibitors. With LN144 treatment, 25 of 66 patients (38% response) had an objective response by standard radiological criteria,
including two complete responses. Although most participants experienced severe side effects (including one
death from intra-abdominal hemorrhage), attributable mainly to the lymphodepletion regimen and the
interleukin-2 infused to boost TIL survival and growth, these resolved two weeks after infusion.
According to one immunologist, the 38% response rate was considered an excellent result in this population.
After an 8.8-month follow up, 17 of 25 responders had an ongoing response (meaning there was no evidence
that the tumors were growing again) suggesting durable effects. However, it is worth noting that with more
follow up, the duration of response may go down.
Iovance is currently enrolling a new melanoma cohort using its second-generation TIL protocol, which cuts the
previous 5 to 6 weeks manufacturing time down to 22 days. Although Iovance has not disclosed the details for
this improved protocol, management expects trial enrollment to be complete by the first quarter of next year
(1Q20), with a possible Biologic License Application filing by year’s end (4Q20).
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LN-145

Iovance also conducted an open-label Phase 2 trial for metastatic cervical cancer using its TIL therapy LN-145.
Results showed that 12 of 27 patients experienced an objective response (a 44% overall response rate),
including three complete responses (meaning the tumors disappeared entirely – a complete response rate of
11%). Ten of those whose disease responded had an ongoing response (meaning their tumors have not
started to grow back) at a median follow up time of 7.4 months.
Given the FDA’s willingness to consider the complete data, Iovance has stated that it may file its Biologic
License Application for cervical cancer by late 2020. There is no control arm to compare against LN-145, but
last year, Merck won accelerated approval for its checkpoint inhibitor Keytruda in a similar clinical trial of
cervical cancer patient population. Keytruda’s overall response rate was 14%.
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the specific recommendations or views expressed in this report; and (iii) no insider information/non-public price-sensitive information in
relation to the subject securities or issuers which may influence the recommendations were being received by the authors.
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positions in securities of the company(ies) covered in this report or any securities related thereto and may from time to time add to or
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