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To the editor:

The microenvironment of AIDS-related diffuse large B-cell lymphoma provides insight into the
pathophysiology and indicates possible therapeutic strategies

We read with great interest the article by Liapis and Colleagues1 that
was published in Blood on May 7, 2013 (online ahead of print). The
authors investigated the tumor, microenvironment, and viral compo-
nents in AIDS-related diffuse large B-cell lymphoma (DLBCL). The
results of the study showed that AIDS-related DLBCL is highly
angiogenic, with markedly higher blood-vessel density than sporadic
DLBCL cases. Importantly, the investigation also highlighted the role

of Epstein-Barr virus (EBV) in angiogenesis.1 In a previous work,2 we
used gene expression profile (GEP) analysis (;12 000 genes) to
further define the phenotype of AIDS-related non-Hodgkin lym-
phoma (AIDS-NHL).2 The AIDS-NHL cases selected for the study
included several subtypes displaying distinct histologic appearance.
Indeed, the spectrum of AIDS-NHL ranged from DLBCL of the
centroblastic or immunoblastic type to primary effusion lymphoma
and Burkitt lymphoma. In agreement with their distinct morphologic
appearance, the results indicated that EBV-positive AIDS-DLBCL of
the immunoblastic type (AIDS-DLBCL-IB) represented a separate
entity relative to AIDS-NHL. Among the various subtypes of AIDS-
NHL, EBV-positive AIDS-DLBCL-IB seemed to be more similar to
primary effusion lymphoma.2

Since an additional aim of the original work2 was to investigate
the relationship of AIDS-NHL to normal B cells and to AIDS-
unrelated NHL, we would like to raise 2 more questions about
EBV-positive AIDS-DLBCL-IB: (1) what is the relationship with the
supposed lymphoma counterpart in immunocompetent hosts?, and (2)
where do tumor cells derive from? To determine the relationship with
the lymphoma counterpart in the immunocompetent hosts, we com-
pared GEPs by unsupervised and supervised analyses. The results of
the comparative analysis revealed that AIDS/Burkitt lymphoma and
AIDS-DLBCL of the centroblastic type, but not EBV-positive AIDS-
DLBCL-IB, were indistinguishable from their counterparts in immu-
nocompetent hosts. To define the cellular origin, we compared the
GEPs of the individual AIDS-NHL cases with the specific gene ex-
pression signatures of normal B-cell subsets. We included in the
comparative analysis EBV-immortalized B-cell lines as representative
of immunoblasts and multiple myeloma cell lines as representative of
the terminally differentiated plasma cell stage. We found relatedness
of the GEP of the EBV-positive AIDS-DLBCL-IB cases to the
multiple myeloma cell lines. In summary, EBV-positive AIDS-
DLBCL-IB represented a distinct entity when compared with the
other AIDS-NHL subtypes and its supposed counterpart in immu-
nocompetent hosts. Moreover, by GEP analysis, EBV-positive
AIDS-DLBCL-IB displayed a phenotype related to plasma cells
(Figure 1).3 This finding was not surprising, since it is known that

Figure 1. EBV-positive AIDS-related DLBCLs of the immunoblastic type display

a phenotype related to plasma cells. The tumor cells display immunoblast-associated

antigens together with plasma-cell–associated markers. The figure also shows the

putative role of EBV in the microenvironmental angiogenesis by inducing vascular

endothelial growth factor (VEGF) upregulation.
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EBV infection in AIDS-DLBCL is consistently linked to plasmacytoid/
plasmablastic differentiation.4

Although latency programs predominate in EBV-driven tumors,
lytic EBV replication may also be of pathogenic relevance, at least in
the early phases of cell transformation.5,6 This finding is particularly
relevant for AIDS-related lymphomagenesis, since the underlying
impairment of immune responses may favor uncontrolled activation
of EBV lytic replication in latently infected B lymphocytes. Im-
portantly, regarding tumor microenvironment, EBV infection is impli-
cated in angiogenic mechanisms.5-7 In conclusion, the results reported
by Liapis and colleagues1 are consistent with genetic and virological
data suggesting that in AIDS-DLBCL, neovascularization is linked to
EBV status of tumor and to immunoblastic features.
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To the editor:

No familial aggregation in chronic myeloid leukemia

There is a fivefold to sevenfold elevated risk of myeloproliferative
neoplasms (MPNs) among first-degree relatives of MPN patients.1,2

In contrast, aside from early-onset patients, there is no significant
familial aggregation in acute myeloid leukemia (AML).3

The molecular underpinnings of the development of chronic
myeloid leukemia (CML) are unclear. Ionizing radiation in high
doses is the only known risk factor.4 Benzene and benzene-containing
products have been reported to be significantly related to morbidity
and mortality from CML,5 although recent case-control literature
indicates the opposite.6 Apart from extremely rare pedigrees with
multiple cases of CML/myeloproliferative disorders,7 there is essen-
tially no data on familial aggregation of CML in the population.
According to The National CML Society, “Occasionally, there are
families that may have other members living with leukemia,
however, there is no conclusive evidence that family members
are predisposed to develop leukemia.”8

Taking advantage of high-quality registry data from Sweden,
we conducted a population-based registry study to evaluate risk of
CML, MPN, AML, and other malignancies among 9491 first-degree
relatives of 4619 patients (45% females) with CML compared with
42 474 first-degree relatives of matched controls. Our methods
have been previously described.3 In brief, using the Swedish Cancer
Registry, we identified all patients with a primary diagnosis of
CML diagnosed between 1958 and 2004. For each CML patient,
4 population-based controls (matched by sex, year of birth, and
county of residence) were chosen randomly from the Swedish
population database. All control individuals had to be alive at the
time of CML diagnosis for their corresponding case patient and

without a hematologic malignancy at the date of CML diagnosis
for their corresponding case patient. We obtained information on
all first-degree relatives of cases and controls from the Swedish
Multigenerational Registry, which includes data on parent-
sibling-offspring relations for all Swedish citizens born in 1932
or later. We used a marginal survival model to calculate familial
aggregation.

We found that neither CML (relative risk, 1.62; 95% confidence
interval, 0.52-5.11), AML (0.94; 0.44-2.0), nor MPN (1.11; 0.58-
2.17) aggregated significantly in relatives of patients with CML
(vs relatives of controls) (Table 1). In addition, the relative risks
for any lymphoproliferative, hematologic, or solid tumor were
not significantly increased. We also analyzed the risks in relatives
by gender and age at diagnosis of proband (<60 vs .60 years) and
could not reveal any significant associations (data not shown).

CML patients may worry about their family members having a
potentially increased risk of developing CML or other cancer. In
this population-based study, including all age groups of patients
with CML, we found no significant familial aggregation for CML,
AML, MPN, lymphoproliferative neoplasm, or any other cancer
among relatives of CML patients (vs relatives of matched controls).
Our findings are in sharp contrast to those observed in MPNs where
an increased familial aggregation supports the notion that genetic
susceptibility genes may play a strong role in these patients.
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