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Comment on Ramirez et al, page 1340, and Christopher et al, page 1331

HSC mobilization: new incites and

insights

Jason Ross and Linheng Li STOWERS INSTITUTE FOR MEDICAL RESEARCH

In this issue of Blood, Ramirez and colleagues unveil a new small molecule antago-
nist of VCAM-1/VLA-4 signaling, BIO5192, that rapidly mobilizes HSPCs. Also
in this issue, Christopher and colleagues show that suppression of CXCI.12

(SDF-1) production by osteoblasts is essential for cytokine-mediated mobilization

of HSPCs.

hroughout adult life, the majority of he-

matopoietic stem cells (HSCs) are located
within specialized niches in the bone marrow
(BM) where their activity is tightly con-
trolled.!2 However, under certain circum-

stances, HSCs can be induced to egress from
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Normally, HSPCs are retained in BM niches in part by
CXCR4/CXCL12 and VCAM-1/VLA-4 signaling (top
panel). HSPCs are mobilized by BIO5192’s antago-
nism of VCAM-1, and perhaps in part by suppression
of osteoblasts and redistribution of CXCL12 levels
via cytokine treatment (bottom panel).
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the BM and enter into the peripheral circula-
tion. From here, in a still relatively ill-
understood process termed “mobilization,”
HSCs are free to move throughout the body
and transiently lodge in peripheral organs such
as the spleen. This interesting natural phe-
nomenon, that often accompanies various he-
matopologic disorders, has been adapted as a
useful component of therapy, given the discov-
ery of agents that artificially incite mobilization
of HSCs into the bloodstream where they can be
collected and used for purposes such as trans-
plantation. Mobilizing agents include chemo-
therapeutic drugs, such as cyclophosphamide
and 5-fluorouracil, various cytokines and chemo-
kines, such as stem cell factor (SCF), stromal
derived factor-1 (SDF-1 or CXCL12),
interleukin-8 (IL.-8), granulocyte-colony stimu-
lating factor (G-CSF), and synthesized small
molecules, such as AMID3100 (plerixafor).?
Although clinically G-CSF is the most ex-
tensively used mobilization agent, its drawbacks
include potentially toxic side effects, a relatively
long course of treatment (5-7 days of consecutive
injections), and variable responsiveness of pa-
tients. There is a need for additional and/or al-
ternative methods of HSPC mobilization.
Ramirez et al have characterized a novel small
molecule antagonist to VCAM-1/VLA-4 niche
interaction termed “BI05192.”* The authors

observe thata single dose of BIO5192 given to

wild-type mice resulted in a 30-fold increase of
circulating hematopoietic stem and progenitor
cells (HSPCs), as measured by colony forming
unit (CFU) assays. Serial transplantation of mo-
bilized mononuclear cells demonstrated that
BIO5192 truly mobilizes HSPCs capable of
long-term multilineage reconstitution. When
used in combination with plerixafor and G-CSF,
additive effects of mobilization were observed
(> 100-fold increases of circulating HSPCs).

Additionally, in the Ramirez study, these
different mobilizing agents were administered
to splenectomized mice. While the efficacy of
BIO5192 was not affected, G-CSF treatment
showed increased levels of circulating HSPCs,
supporting the spleen’s role as a transient res-
ervoir for mobilized cells. On the other hand,
plerixafor had a diminished ability to mobilize
HSPCs in mice lacking a spleen. The authors
hypothesize this may indicate that plerixafor
acts to mobilize HSPCs associated with vascu-
lar niches, as it is well-known that vascular
niches exist within the BM as well as the
spleen.’ However, this theory requires further
investigation. Nevertheless, BIO5192 repre-
sents an exciting new addition to the arsenal of
tools available to clinicians for therapeutic
mobilization of HSPCs.

Given the extensive use of G-CSF for mobi-
lization, numerous insights have been made into
its mechanism of action. Three main processes
have been implicated: activation of proteases,
inhibition of adhesion molecules, and attenua-
tion of CXCR4/CXCI.12 signaling. Christo-
pher et al investigate these processes by attempt-
ing to mobilize CXCR4~~ BM chimeras with
G-CSF and other agents.® These mice failed to
mobilize in response to G-CSF. Interestingly,
the levels of activated metalloproteinases in their
BM were up-regulated at levels similar to wild-
type controls, indicating that proteolytic activity
is not an independent contributor to HSPC mo-
bilization. In contrast, these chimeric animals
successfully mobilized in response to BIO5192,
indicating that disruption of HSPC adhesion via
antagonizing VCAM-1/VIL.A-4 signaling is both
independent of CXCR4/CXCL12 signaling and
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Comment on Re et al, page 1306

Stem cell transplantation in
AIDS-lymphoma

Alexandra M. Levine cITY OF HOPE NATIONAL MEDICAL CENTER

High-dose chemotherapy followed by autologous stem cell transplantation is the
treatment of choice for HIV-negative patients with relapsed/refractory aggressive
lymphoma. However, this paradigm has not been universally applied to patients
with AIDS-related lymphoma, at least until recently.

arly in the AIDS epidemic, low-dose che-  proximately 6 months. With the widespread
use of highly active antiretroviral therapy

(HAART) beginning in 1996, prognosis for

motherapy was used in patients with lym-
phoma, resulting in median survival of ap-
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Overall survival and progression-free survival of 27 patients with AIDS-related lymphoma after peripheral blood
stem cell transplantation (PBSCT). See the complete figure in the article beginning on page 1306.
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these patients changed dramatically. Regi-
mens such as EPOCH! led to complete remis-
sion in 75% with 5-year survival achieved in
approximately 70% of treated patients, con-
firmed in multi-institutional settings.

The outcome of HIV-infected patients with
relapsed/refractory lymphoma has been less
clear. Nonetheless, several studies have demon-
strated that HAART-treated patients may
achieve long-term, disease-free survival after
high-dose chemotherapy and stem cell rescue,
suggesting that similar management paradigms
should be considered in both HIV-positive and
HIV-negative patients. Krishnan and colleagues
demonstrated the efficacy of this approach, re-
porting that 84% of 19 HIV-infected patients
experienced continuous complete remission at a
median follow-up of 27 months after aggressive
chemotherapy and stem cell rescue.? Similar
results were reported by others.? A recent retro-
spective study from City of Hope compared the
outcome of stem cell transplantation in 29 HIV-
infected patients with relapsed/refractory lym-
phoma to that of 29 HIV-negative controls,
matched for sex, time from lymphoma to trans-
plantation, age, disease status, number of prior
regimens, conditioning regimen, and histology.*
Two-year progression-free survival (PFS) for
the HIV-positive cohort was 76%, versus
56% for controls. Ata median follow-up of
44 months, overall survival was 75% in both
groups.

Whereas stem cell transplantation is thus
feasible among HIV-infected patients with re-
lapsed/refractory lymphoma, previous studies
have not addressed the issues of patient selection
and overall applicability of the procedure. The
study in this issue by Re et al helps to resolve
these issues.® In a prospective, intent-to-treat
analysis of 50 patients with chemo-sensitive re-
lapse who were HAART responders at the time
of initial lymphoma diagnosis, 27 (54%) actually
met predesignated criteria to proceed to debulk-
ing chemotherapy, followed by stem cell collec-
tion (successful in 84%), BEAM therapy, and
then peripheral blood stem cell transplantation.
Factors associated with failure to proceed to
transplantation included stage IV lymphoma and
low CD4 cell count. The only factor associated
with survival after transplantation was achieve-
ment of complete remission. Among the 27 pa-
tients who underwent transplantation, the me-
dian overall survival was 74.6% at 44 months,
while the median PFS was 75.9% (see figure).
No patient died from transplantation-related
complications. This study demonstrates that
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