
score2 into a new high-risk group, resulting in 2 groups: low-risk
(median survival, 109 months) and high-risk (median survival,
26 months).

External validity and discriminating power are the main at-
tributes of any prognostic classification. Unfortunately, both re-
main unsolved,3,4 probably because statistical validity does not
always mean clinical value. For this reason, we assembled an
unprecedented large number of PMF patients and worked only with
variables with previously demonstrated prognostic value. It should
be noted that the proportional hazards assumption was checked in
all Cox models and the discriminating power of the classification
tested not only by the C index of Harrell but also by calculating the
model’s accuracy to predict actual survival (supplemental Figure 2
in our article). Obviously, because no PMF series as large as the
one of the IWG-MRT was available to test the prognostic
classification, we relied on resampling, which is a convenient
approach for external validation of prognostic models of diseases
with low prevalence,5 as recently acknowledged by Morel and
Duhamel.6 Moreover, we tested the discriminating power of the
new classification to predict relative survival, a method less
sensitive to the changes in baseline life expectancy occurring
over long time periods.

The Lille score has been an important tool in PMF prognostic
stratification. However, it was unsatisfactory due to the high
proportion of patients in the low-risk group and the poor separation
between the intermediate- and high-risk categories, a fact actually
acknowledged by Morel and Duhamel when proposing combina-
tion of the latter 2 categories. The weakness of the Lille score lies
on the fact that it is based on only 2 prognostic factors: hemoglobin
less than 10 g/dL and leukocyte count. Because leukocyte values
greater than 30 � 109/L are rare in PMF (7.6% of patients in the
IWG-MRT series), whereas leukopenia is also infrequent (11% of
patients), the score relies mostly on hemoglobin. PMF is not a
disease of black or white, certainly not with regard to prognosis,
where survival is not a matter of long and short survivors and the
spectrum of possibilities is wide. In identifying prognostic vari-
ables, the chances of capturing all variables with prognostic
relevance substantially increase with larger sample sizes. This was
the case of the IWG-MRT study, in which we could demonstrate

that other variables also easily available at presentation are
important to assess PMF prognosis.

In recent years, considerable advances have been achieved in
the molecular characterization of the classic myeloproliferative
neoplasms. At clinical level, progress will likely come from
collaboration between different investigators. This seemed to be
the opinion of other members of the Lille group, who helped
to make possible the new PMF prognostic score by contributing
to the study.
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To the editor:

Chemokine receptors as therapeutic tools in Hodgkin lymphoma: CCR4 and beyond

We read with great interest the paper by Di Stasi and colleagues1

demonstrating that enforced expression of the chemokine receptor
CCR4 improves the homing of CD30-specific chimeric antigen
receptor (CAR-CD30)–modified effector T cells to thymus- and
activation-regulated chemokine/CC chemokine ligand 17 (TARC/
CCL17)–producing CD30� Hodgkin lymphoma (HL) cells, thereby
promoting their antitumor effects in vivo. This elegant work
indicates a possible way to exploit the peculiar chemokine milieu
of HL for therapeutic purposes.

Reed-Sternberg (RS) cells produce large amounts of TARC/CCL17
and macrophage-derived chemokine (MDC)/CCL22, 2 chemokines
capable of recruiting CCR4-expressing cell subsets, including type
2 T helper (Th2) cells and regulatory T cells (Tregs). The relevance of
both of these chemokines to the pathobiology of HL is reinforced by the
presence of elevated serum levels of TARC and MDC in the great
majority of HL patients.2 Although TARC and MDC have been

regarded as important determinants of T-cell migration within the HL
microenvironment, CCR4� Th2 and Tregs cells are overwhelming in
HL lesions, and only a minority of CCR4� T cells can be usually found
by immunohistochemistry in HL-involved tissues.1,3,4 Accordingly, only
11% (� 9%) of peripheral blood T cells from HL patients with active
disease expressed CCR4 and slightly migrated in the presence of HLcell
lines’supernatants.1

The expression of CCL5/regulated on activation normal T-cell
expressed and secreted (CCL5/RANTES) and its receptor CCR5
by RS cells has been recently documented.5 CCL5/RANTES is a
chemokine capable of attracting CCR3- and CCR5-expressing
cells, including Tregs and Th2 cells, eosinophils, and mast cells.5,6

HL cell lines produce a functional CCL5 capable of inducing a
remarkable migration of purified CD4� T cells, eosinophils, and
mast cells.5,6 Interestingly, both CCR3 and CCR5 are expressed on
T cells of the HL microenvironment but not on T lymphocytes residing
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in normal lymph nodes.7 CCR3 is evenly distributed among CD4� and
CD8� cells, whereas CCR5, like CCR4, is mostly expressed by CD4�

cells.7,8 It is, therefore, tempting to speculate that enforced expression of
CCR5 might, in turn, maximize homing of CAR-CD30–modified
effector T lymphocytes to RS cells.1

Most interestingly, recent reports demonstrated that chemokines
play a critical role also in tumor growth and survival.9,10 In this
regard, we and others have shown that RS cells express CCR5 both
in vivo and in vitro,5,8 and that its ligand CCL5 has a direct effect
on RS cells survival and proliferation (Figure 1).5 This finding
reflects a peculiar property of CLL5 since, differently from TARC
and MDC, this chemokine was shown to directly regulate growth
and survival of tumor cells also in other experimental models,
including prostate and breast cancer.9,10 Then CCR5 targeting by
effector T cells, through the modalities described by Di Stasi et al,1

may maximize the activity of adoptively transferred antitumor
T cells through interference with the autocrine and paracrine
growth regulatory loops between RS cells and CCL5.5
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Figure 1. Schematic illustration showing the involve-
ment of TARC, MDC, and CCL5 in microenvironment
formation and RS cell growth. (A) The production of
CCR5 ligands (CCL5, CCL3, and CCL4) by T cells,
macrophages and fibroblasts may contribute to RS cells’
proliferation (paracrine loop). (B) CCL5 produced by RS
cells may represent an autocrine growth factor. (C) CCL5
produced by RS cells, together with TARC and MDC, may
recruit CCR5�, CCR4�, or CCR3� T cells.
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