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In this issue of BBMT, Saad et al. [1] set out to determine
whether one can extract from the Center for International
Blood & Marrow Transplant Research database evidence that
T cell graft composition can impact graft-versus-host disease
(GVHD) outcomes of patients with acute leukemia or myelo-
dysplastic syndrome undergoing peripheral blood stem cell
(PBSC) allogeneic transplantation using HLA-matched sibling
donors or 8/8-matched unrelated donors. A large number of
patients (n =2376) were analyzed, allowing for predictive sta-
tistical analysis. Notably, on initial univariate analysis, no T cell
dose cutoff could be identified that impacted relapse rate, non-
relapse mortality, disease-free survival, overall survival, or
grade IlI-IV acute GVHD (aGVHD), although there did appear
to be a discernable cutpoint for grade II-IV aGVHD in both
cohorts. However, on more detailed multivariate analyses, the
association was not substantiated. Thus, the authors concluded
that currently used CD3" T cell doses of PBSC products did not
significantly influence the risk of aGVHD, chronic GVHD
(cGVHD), or other transplantation outcomes when using
matched sibling donors or 8/8 matched unrelated donors in
patients undergoing transplantation for acute leukemia or
myelodysplastic syndrome.

The authors make some key observations and affirmations.
Myeloablative regimens were more likely to be associated
with more severe GVHD, as were advanced donor age and sex-
mismatched grafts. The authors also referred to a study from
the European Society for Blood and Marrow Transplantation
that could discern the potential impact of CD3* T cell dose but,
notably, had a different design [2]. Rather than targeting a cut-
off value of CD3'T cell dose, that study analyzed by interquar-
tile range, thus allowing comparison of grafts with the lowest
CD3* T cell dose and grafts with the highest CD3* T cell dose.
In addition, the study was limited to patients with acute mye-
logenous leukemia undergoing reduced-intensity conditioning
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unrelated donor transplantation, with a much smaller number
of patients analyzed (n = 203).

What are the take-home messages? First, before concluding
that there is no ability to detect a T cell dose that reflects opti-
mal graft composition, it is reasonable to reflect on the nature
of the allogeneic response. T cells express the T cell receptor,
which is designed to bind peptide antigen in context of major
histocompatibility complex (MHC) antigens, with the strength
of the interaction influenced by adhesion molecules between
the effector cells and target cells. The inflammatory response
will trigger enhancement of the adhesive interactions, promot-
ing T cell recognition of the target [3]. The observations that
were “positive” are consistent with this basic tenet of immu-
nology. Myeloablative conditioning is more likely to cause
host tissue damage with the release of inflammatory signals
that will recruit effector cells to the site, the so-called “cyto-
kine storm” [4], but also, through cellular lysis, lead to the indi-
vidual cellular expression of more endogenous self peptides in
context of self MHC, which will recruit a broader repertoire of
T cells to generate an aGVHD response. Similarly, the observa-
tion that sex-mismatched grafts contributed to higher rates of
grade II-IV aGVHD and cGVHD likely reflects enhanced donor
minor histocompatibility peptide antigens presented in the
context of self MHC to the donor T cell pool [5]. This issue of
polymorphisms in the peptide pool (as well as greater limita-
tion of MHC allele utilization) has been addressed by Oh et al.
[6], who demonstrated that in the more homogeneous popula-
tions found in Japan and Scandinavia compared with related
transplantations in Irish and white and black Americans,
higher rates of GVHD were seen in the more outbred popula-
tions compared with populations that have been relatively iso-
lated. Finally, the authors touch on the issue of differences in
graft composition that could be influenced by donor age, as
well as variabilities in the host. Thus, when one considers the
breadth of qualitative differences that can exist in the trans-
plant interaction between donor and host, it becomes impera-
tive to have a very large cohort that theoretically could lead to
balancing these variables, which we might have predicted
could have been obtained with a cohort of 2736 adult patients.

Recognizing that there are potentially vast qualitative dif-
ferences that influence the GVHD question, then one could
choose to evaluate whether there are quantitative differences
in donor T cell grafts that could influence transplantation out-
comes. The authors chose to use a relatively homogeneous
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population by restricting their cohort to HLA-matched sibling
or unrelated donor and PBSC allografts. We have already
learned from BMT CTN 0201 that there is no difference in
aGVHD rates between bone marrow and PBSC allografts,
despite the 1 log difference in anticipated T cells dose in PBSC
versus bone marrow grafts [7]. Gugliemi et al. [8] demon-
strated that GVHD rates after donor leukocyte infusions for
patients with relapsed CML could be impacted by T cell dose,
but with significant dose differences. Similarly, using haploi-
dentical transplantation procedures with pretransplantation
graft manipulation, logarithmic quantitative differences will
influence outcomes [9]. Even in the current era of chimeric
antigen T cell therapy, how T cell dose impacts the biological
response remains unclear. With tisagenlecleucel, a range of
doses has been used without discernable clinical differences,
whereas with axicabtagene ciloleucil, a single fixed dose can
be associated with variable efficacy and toxicity [10].

This study is important for demonstrating that our current
retrospective analyses cannot easily demonstrate a quantita-
tive breakpoint for determining an optimal CD3" T cell dose
that will provide our best transplantation outcomes. In effect,
it validates our historical in vitro limited dilution analysis stud-
ies demonstrating that some allo-antigens can provoke a more
robust immune response than others but that over time, even
a less potent antigenic allogeneic signal still remains immuno-
genic and will lead to T-cell proliferation. The immune system
is complex, not simple, providing protection against environ-
mental challenge, and remains an evolutionary roadblock to
transplantation between organisms.

A successful stem cell graft is not an easy recipe to decon-
struct. Saad et al. undertook a large retrospective study to deter-
mine whether T cell dose makes a difference, a hypothesis

rooted in biology, intuition, and experience. Instead, they forti-
fied findings that will continue to improve our ability to choose
the optimal donors and conditioning regimens for our patients.
The T cell content predictive of the most successful grafts will
remain a “secret sauce.”
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