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primary Sjögren’s syndrome
S R Pillemer
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Low peripheral CD4+ counts or low CD4+/CD8+ ratios may be
important risk factors for lymphoma in SS

T
heander et al break new ground
with the observation that a low
CD4+/CD8+ T lymphocyte ratio is a

risk factor for the development of B cell
lymphoma in Sjögren’s syndrome (SS)
in a longitudinal population based
study.1 Also, while the incidence of
lymphoma is substantially increased in
their patients with SS over that in the
general population, it is not as high that
described in an initial report in a highly
selected population. This increased risk
of developing lymphoma was seen only
in patients who met the American
European classification criteria (AECC)
for SS.2 Additionally, Theander et al
found that purpura or skin vasculitis,
and low C3 and low C4 are associated
with the development of haematological
malignancy.1 Interestingly, while indo-
lent lymphomas (often of the mucosa
associated lymphoid tissue (MALT)
type) are more commonly reported in
SS, Theander et al found that 58% in
their cohort had high grade, diffuse
large B cell lymphomas.1 A strength of
their study is the use of the Swedish
health registers to provide population
based data and the availability of a well
characterised population of patients
with SS.

An intriguing, incidental, and tenu-
ous observation, which will require
further investigation, is that a history
of skin cancer may increase the risk of
later developing lymphoma in patients
with SS. The interpretation of these
findings is discussed here.

The findings of Theander et al1 regard-
ing risk factors for B cell lymphomas in
SS2 raise interesting questions.

Why are patients with SS more
prone to B cell lymphomas?
In part, the answer relates to the clinical
characteristics of the disease, and that
lymphocytes, including B cells, are
important in SS. SS has been described
as an autoimmune exocrinopathy or
epitheliitis.3 Lymphocytic infiltration of
the glandular epithelial tissue is a major
feature of SS, and results in benign
lymphoepithelial lesions.4 Anatomically,
B cell lymphomas in SS often arise in

MALT.5 This suggests that tissue inflam-
mation in SS serves as a ground for the
development of lymphoid malignancies.
Although B lymphocytes are present,
the majority of infiltrating lymphocytes
in the exocrine tissue biopsy specimens
and MALT from patients with SS are T
cells, and these are mostly CD4+ cells.5

The microenvironment of B cells,
including T cells, dendritic cells, cyto-
kines, chemokines, and possibly, persis-
tent antigens, is likely to have a role in
the genesis of lymphoma.

‘‘The risk of developing lymphomas
is increased 16-fold in patients with
SS’’

The likelihood of developing lym-
phoma also relates to the way in which
SS is defined. Theander et al observed
that the risk of developing lymphoma
resided in those patients who met the
AECC, not those who did not fulfil
them.1 2 Earlier versions of the
European classification criteria allowed
for the possibility that a patient could
fulfil the criteria without having objec-
tive evidence of autoantibodies and
tissue infiltration.2 A patient with SS
who has insufficient infiltration to meet
the biopsy criterion might be less likely
to have substantial lymphocytic infiltra-
tion elsewhere in the body and a smaller
chance of developing lymphoma.

Of the rheumatic autoimmune dis-
eases, SS is the one most strongly
associated with B cell lymphomas.6

Theander et al found about a 16-fold
increased risk of developing lymphoma
in patients with SS.1 The initial report
that patients with SS have up to a
44 times increased risk of developing
lymphoma compared with the general
population was based on a highly
selected group of patients in a study
that was not population based.7 Up to
10% of patients with SS may develop
malignant lymphoma.1 8 In a multi-
centre European study, lymphoma
occurred in 4.3%7 of patients with SS,
mostly low grade B cell lymphoma of
the MALT type.

The mechanisms underlying the
development of B cell lymphomas in
SS potentially include defects in apo-
ptosis, persistent antigenic stimulation,
the mutagenicity of B cells, T cell
modulation, and the effects of various
molecules such as BLyS or type 1
interferons.5 6 9 Defective apoptosis may
have a role by prolonging survival of B
cells.

Prolonged inflammation in SS,
together with persistent antigenic sti-
mulation organisms such as Helicobacter
pylori and human herpes virus (HHV)
infection, may have a role in the
development of lymphoma.1 5 6 10 11

Regression of MALT lymphoma after
antibiotic treatment suggests that
chronic antigenic stimulation by H pylori
may play a part in some MALT-type B
cell lymphomas.5 12

Mutagenicity of B cells is another
potential mechanism for lymphoma in
SS.6 Immunoglobulin generation occurs
early in the development of B cells in the
bone marrow. During later developmen-
tal steps of B cells, immunoglobulins
undergo recombination, somatic muta-
tion, and isotype switching, which
requires breaking and reconnecting
DNA. These events increase the risk of
translocation of oncogenes such as Bcl-2
and c-Myc to immunoglobulin loci. The
resulting B cells may be resistant to
apoptosis or may show enhanced pro-
liferation, which would tend to favour
the development of lymphoma. In
mucosal sites and exocrine glands in
SS the increased mass of benign B cells
may itself result in an increased prob-
ability of mutations that could result in
malignancy.

T cells could enhance the tendency
toward the development of lym-
phoma.5 14 In SS, it is possible that
regulatory T cells might inhibit protec-
tive polyclonal T cell lymphocytic infil-
trates in mucosal and exocrine tissues,
allowing clonal B lymphoid cells to
escape immunological surveillance and
elimination.14 On the other hand, T cells,
through the production of BLyS or other
promoters of B cell proliferation, may tip
the balance towards lymphoma.

Patients with SS have increased levels
of circulating BLyS (BAFF) and strong
expression in lymphocytic infiltrates of
the labial salivary gland biopsies.9 BLyS
is a B cell activating factor, which
regulates B cell differentiation and pro-
liferation, and has a role in the patho-
genesis of both SS and B cell
lymphomas.9 Marginal zone B cells
may form germinal centres in the
salivary glands of some patients with
SS, which could give rise to oligoclonal
populations of B cells, possibly resulting
in MALT lymphoma.15
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Type 1 interferon signature has been
reported in salivary glands and in
peripheral blood of patients with
SS.16 17 A hypothesis about the role of
type 1 interferons in SS has been
suggested by Båve et al.16 Viral infections
or other events may promote apoptosis
of salivary epithelial cells, resulting in
the release of RNA and RNA binding
proteins, which include anti-Ro and
anti-La. Antibodies develop against Ro
and possibly other RNA binding pro-
teins, resulting in immune complexes.
Such complexes may attach to natural
interferon-producing cells or plasma-
cytoid dendritic cells which have surface
FccII receptors. The immune complexes
may be internalised and interact with
Toll-like receptor 7, resulting in the
production of type 1 interferons. Type
1 interferons also increase expression of
BLyS, which in turn is postulated to
have a role in B cell lymphoma.

Why are low CD4+ cell counts, low
CD4+/CD8+ ratios, low C3 or C4
levels, and cutaneous vasculitis or
purpura associated with an
increased likelihood of developing
lymphoma in patients with SS?
In SS salivary and lachrymal gland
biopsies the predominant lymphocyte
is CD4+.5 One can speculate that the
traffic of CD4+ cells from the periphery
into the tissues results in a decreasing
number of circulating CD4+ and also a
decrease in the CD4+/CD8+ ratio. The T
cells persist and might result in chronic
stimulation of B cells. B cell lymphomas
tend to develop in such extranodal
tissue sites. It would seem then that
the low CD4+ or decrease in CD4+/CD8+
may reflect the amassing of T cells in
tissues to the extent that the risk of
developing lymphoma substantially
increases.

Can the association between low
complement levels and the development
of lymphoma in SS be explained? This
association has been described in other
studies of SS.8 18 One may speculate that
low complement levels could facilitate
the survival of B cells. In systemic lupus
erythematosus, evidence suggests that
the survival of autoreactive B cells may
be affected by various complement
components.19 In healthy subjects, it
seems that complement has a role in
the negative selection of self reactive B
cells, resulting in apoptosis in bone
marrow and the periphery. In the light
of these considerations, the association
between low C3, and possibly C4 levels,
in SS might potentially have a role in
the survival of autoreactive B cells.
Prolonged survival of B cells could
increase the risk that unfavourable
mutations might occur, resulting in
malignancy.

The relationship between vasculitis
and malignancy might be explained by
the association of prolonged inflamma-
tory processes and vasculitis with low
complement levels. In addition, in other
studies, peripheral neuropathy, which
tends in patients with SS to be a
complication of vasculitis, is also asso-
ciated with an increased risk of devel-
oping B cell lymphomas.8 The vasculitis
in SS tends predominantly to affect the
lower limbs and is generally leucocyto-
clastic vasculitis or palpable purpura,
which is associated with cryoglobulins.

Are more aggressive B cell
lymphomas more common than
previously thought?
This remains to be seen. Although this
finding is intriguing, the number of
patients with lymphoma in the study
by Theander et al is small.1 The multi-
centre European study, which had a
greater number of patients with lym-
phoma did not show the excess of
aggressive lymphomas reported by
Theander et al.8 Across the world there
are cohorts of patients with well char-
acterised SS, from whom those with
lymphoma could be selected. Extension
of the European study to other countries
such as Canada, the United States,
Mexico, Japan, China, and others would
provide a wealth of information on the
spectrum of lymphomas in SS. Another
consideration is that it is known that
indolent lymphomas may transform
into aggressive lymphomas over time.
Length of follow up may be important in
the spectrum of lymphomas. Possibly,
also, the spectrum of lymphomas might
vary geographically because of environ-
mental differences, such as differences
in prevailing micro-organisms, and
genetic background.

Does a history of cutaneous
malignancy increase the risk of
lymphoma in patients with SS?
More studies will be necessary to
answer this question. SS does not
appear to be associated with a greater
prevalence of cancers, other than B cell
malignancies, than the general popula-
tion. The presence of cutaneous cancer
might still be a risk factor for the
development of B cell malignancies. If
data on skin cancers were to be collected
in an international study such as that
suggested above for lymphomas in
patients with SS, this interesting ques-
tion could be pursued.

CONCLUSION
The study of Theander et al brings to
light a new interesting finding that low
peripheral CD4+ counts or low CD4+/
CD8+ ratios may be important risk
factors for lymphoma in patients with

SS. In addition, they confirm and
extend observations on other known
risk factors such as vasculitis or pupura
and low serum complement levels. They
have also described other observations
worthy of further investigation, such as
the observation that cutaneous malig-
nancy may be a risk factor for the
development of B cell lymphoma. Their
observations suggest that there is still
much to be learnt about the risk factors
for the development of B cell malignan-
cies in SS, and equally important, the
mechanisms underlying risk factors,
such as peripheral CD4+ cell depletion
and low serum complement levels. The
current state of knowledge presents us
with opportunities to increase our
understanding of this interface of auto-
immunity and B cell malignancies, SS.
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syndrome: a revised version of the European
criteria proposed by the American-European
Consensus Group. Ann Rheum Dis
2002;61:554–8.

3 Jonsson R, Moen K, Vestrheim D, Szodoray P.
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