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Comment on Ciceri et al, page 4698, and comment on Traversari et al, page 4708

Altruistic donor T cells
----------------------------------------------------------------------------------------------------------------
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Use of suicidal donor T cells could ensure efficient modulation of alloreactivity
after hematopoietic cell transplantation. How realistic is this approach? Ciceri and
colleagues and Traversari and colleagues report from the clinic and the lab.

Donor T cells can wrongly recognize a host
as dangerous, resulting in graft-versus-

host disease (GvHD). On the other hand,
these same cells play a major role in tumor
eradication and, when infused with a hemato-
poietic graft, in engraftment and immune re-
constitution as well. Adequate modulation of
alloreactivity remains an elusive goal, and in-
novation in this field is needed.

Use of donor T cells expressing a suicide
gene such as thymidine of herpes simplex
virus (TK) could allow for selective in vivo
depletion if GvHD were to occur. Before-
hand, and possibly permanently in the ab-
sence of GvHD, the recipient could enjoy
the full benefit of donor T cells. In addition,
conditional selective depletion of alloreac-

tive donor T cells could result in reduced
toxicity compared to the broad immunosup-
pressive agents presently used for GvHD
prophylaxis and treatment.

In a pioneering study, Bonini et al reported
in 1997 effective ganciclovir (GCV)–mediated
control of GvHD in patients receiving TK�

donor lymphocyte infusion (DLI).1 We subse-
quently reported, in patients receiving TK� T
cells with a T-cell– depleted graft, similar
GCV-sensitive GvHD.2 However, occurrence
of Epstein-Barr virus (EBV) lymphoprolifera-
tive diseases suggested that ex vivo manipula-
tion of T cells might be impairing immune
competence.3 Additional difficulties emerging
subsequently included the occurrence of im-
mune responses against transgenes, with a

consequent efficient
clearance of gene-
modified cells,4 as well
as, in a study involving
gene transfer in hema-
topoietic stem cells,
leukemia resulting
from insertional mu-
tagenesis.5 Taken to-
gether, these findings
highlight the potential
pitfalls associated with
this elegant but tech-
nologically complex
approach.

Studies from Ciceri
and colleagues and
Traversari and col-
leagues in this issue of
Blood report encourag-
ing results with respect

to these issues. Stemming from a cohort of 30
recipients with recurrence of malignancy after
transplantation, long-term results in 23 pa-
tients having received TK� cells are pre-
sented. Clinical benefit was evidenced in 11
recipients (see figure). Interestingly, responses
were associated with strong in vivo expansion
of circulating TK� cells. Furthermore, re-
sponses potentially persisted despite subse-
quent occurrence of immune responses against
gene-modified cells. This observation, sug-
gesting a therapeutic benefit of such a transient
alloreactivity, could open new venues in the
field of adoptive immunotherapy. Immune
responses were directed mainly against TK,
less so against the selection markers, and ap-
peared to be favored by an immunocompetent
environment. Despite the infusion of large
numbers of donor T cells, GvHD occurred in
a minority of available patients, thus suggest-
ing that, despite improvements in the tech-
nologies to prepare TK� cells, alloreactivity
(and antitumor efficacy as well?) of such
cells remains inferior to that of unmanipu-
lated T cells. Ganciclovir treatment resulted
in the elimination of TK� cells and success-
ful treatment of acute GvHD. Lastly, no
evidence for deleterious insertional mu-
tagenesis was found.

Overall, the suicide gene approach to
modulate alloreactivity is progressing. Con-
tinuous efforts to improve the involved tech-
nologies (including improved ex vivo gene
transfer methods and use of alternative nonim-
munogenic transgenes) and to perform careful
clinical evaluations are required.
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Quantification of monoclonal IgA level (Œ) and of TK� donor T cells (f) in a

patient with IgA multiple myeloma following a single infusion of TK� DLI. See

the complete figure in the article starting on page 4698.
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