
The concept of adoptive cell transfer (ACT) has
opened an exciting and promising avenue of
research in the field of melanoma therapy. The
process of ACT differs technically from that of

vaccination, although the therapeutic objective of
inducing anti-tumor immune response is similar.
Still in early-stage trials, ACT has provided initial
promising results, and efforts are ongoing to fine-
tune the process, enhance efficacy, and identify ideal
candidates for treatment.

ACT: A Snapshot Overview 
ACT has been tested in several solid tumors, includ-
ing melanoma and colorectal cancer. In simple
terms, the process consists primarily of three steps:
First, antigen-specific cells are isolated from the
host; the cells are then cultured and activated ex
vivo, and finally these antigen-specific cells are
administered back to the original host. Prior to intro-
duction of the activated antigen-specific cells, the
recipient must undergo chemo-depletion of lympho-
cytes. Typically, an immunomodulatory anticancer
therapy, such as IL-2, is administered along with the
antigen-specific cells. As Dudley and Rosenberg
explain, “When anti-tumor lymphocyte cultures are
administered to autologous patients with high dose
interleukin-2 following a lymphodepleting condition-
ing regimen, the cells can expand in vivo, traffic to
tumor, and mediate tumor regression and durable
objective clinical responses.”1 Targeted immunother-
apy has shown greater safety and better results than
chemotherapy or radiotherapy.2

A benefit of ACT over vaccine is the fact that the
lymphoablated host lacks suppressive and competing

cells.3 A recent analysis of data from multiple ACT-
treated patients concluded that patient conditioning
is “crucial to clinical success,” noting that use of
tumor-infiltrating lymphocytes (TILs) in conjunction
with non-myeloablative condition offered better
results than treatment with TILs alone.4

Three consecutive clinical trials of ACT for
melanoma have reported objective response rates
between 49 percent and 72 percent. When patients
respond, that response tends to be durable: among
responding patients in these three trials, many had
ongoing response beyond three years; of 12 patients
in the three trials who achieved a complete response,
11 are ongoing between 18 and 75 months.5

In one melanoma patient who experienced a com-
plete regression of all metastatic lesions in lungs and
soft tissues following ACT therapy, analysis detected
higher levels of persistent tumor-reactive T-cell
clones in tumor cell samples one month following
transfer than in the peripheral blood obtained at the
same time.6 Despite these promising findings, the
investigational ACT process remains an imperfect
treatment, though it is not clear why some patients
fail to respond. Non-response or minimal response
has been blamed on immuno-selection of antigen-
negative tumor cells and silencing of melanoma-
associated antigens (MAAs).2

Recent Investigation
One team of researchers had compared the efficacy of
TIL plus IL-2 to IL-2 alone following complete tumor
resection in 88 patients with stage III melanoma. They
found that TIL prevented further development of
melanoma and increased overall survival. However,
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this investigation found no correlation between overall
or disease-free survival and the amount of infused
tumor-specific TIL. This lack of correlation prompted
the researchers to investigate the ability of the proto-
col TIL to recognize 38 tumor-associated antigens
(TAA). Results indicated that the infusion of Melan-
A/MART-1 reactive TIL appeared to be associated with
a longer relapse-free survival for HLA-A2 patients.7

HLA-A2 had been shown to be important for tumor
cell recognition by autologous T-lymphocytes.8

In light of their findings suggesting that Melan-
A/MART-1 antigen may be a prime target for
immunotherapy protocols in melanoma, the team
undertook a new study. This most recent investiga-
tion of ACT involved 14 patients with metastatic
melanoma who were treated with clones of autolo-
gous Melan-A-specific T-cells. While clones were
being developed and activated, each patient under-

went therapy with dacarbazine. Following delivery
of the T-cell clones, each patient received subcuta-
neous injection of interleukin 2 and interferon-α. Six
patients (43 percent) experienced either complete or
partial remission, and two patients achieved long-
term complete remission (five years for one and 28
months for the other). Of note, in vivo expression of
Melan-A-specific T-cells was found to be significantly
associated with clinical responses. The authors pro-
pose that patients can be monitored for melanoma-
specific T-cell expansion in order to predict clinical
efficacy.9

Promising Directions
Immunotherapy remains one of the most promising
areas of investigation for the treatment of melanoma.
With better safety than chemotherapy and impressive
results to date, it may prove to be an important man-
agement tool within a few years. Vaccines are current-
ly in clinical trials, and research on ACT is ongoing.
As research continues to elucidate ideal TIL targets
and their effects, efforts to fine tune ACT will hopeful-
ly yield success and improve outcomes. ■
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Vaccination versus ACT

According to Yee (2005) Vaccination and ACT Share:

• Similar preclinical studies focus on engineering robust antigen-
presenting cells 

• Same cytokines necessary for augmentation and maintenance of
the immune effector function and survival

• Same costimulatory factors required

• Must overcome regulatory and inhibitory mechanisms to achieve
tumor eradication 

They Differ By:

• Different behavior and ultimate fate of effectors generated in
vivo vs. in vitro. 

• Effectors of desired phenotype and function that can only be
generated or more easily generated in vivo than in vitro. 

• In vitro, effector’s specificity, magnitude, surface and functional
phenotype can be better defined than those generated following
in vivo immunization. 

• With adoptive therapy, reasons for success or failure of a given
strategy can be determined with greater precision than with in
vivo vaccination.

—Yee C. Adoptive T cell therapy: Addressing challenges in cancer immunotherapy. 
J Transl Med. 2005 Apr 28;3(1):17.


