
This year the Annals enters its fourth

year as the official journal of the

European League Against Rheuma-

tism, EULAR; in this role the journal

flourishes. In the past few years the

number of manuscripts submitted has

almost doubled, the circulation quadru-

pled, and the impact of the journal

increased considerably.

The editorial team was proud to learn

that so many readers appreciated the

change and (as they described it) im-

provement in the design of the journal.

The readership may have noticed that

since July 2002 the procedures leading to

publication have become totally elec-

tronic. This means that the whole

process—namely, submitting a manu-

script, manuscript review, decision mak-

ing, and editing, is now electronic, and

therefore faster than before. Although,

inevitably, there have been minor start-

ing problems (which have been largely

solved), the new system has been re-

ceived enthusiastically by an impressive

majority of authors, reviewers, and oth-

ers involved in the publication process.

We, the editorial team, backed by strong

support from the BMJ Publishing Group,

will continue to improve the system.

In 2002 two new associate editors

joined the team, Professor Frank Woll-

heim from Lund and Professor Bevrah

Hahn from Los Angeles. The board

welcomes these colleagues for their spe-

cific expertise and thanks them for their

willingness to participate.

In addition to recent expansion of the

EULAR journal, EULAR itself has devel-

oped over the past few years. The annual

conference, which started in Nice three
years ago, has become an international
annual event with attendees from all
over the world. The number of partici-
pants registering increases each year,
with more than 8000 in Stockholm in
June this year.

EULAR has also significantly enlarged
its educational activities. Thus, a visiting
professor programme, EULAR training
bursaries, and travel bursaries enabling
young rheumatologists to attend the
annual conference have been estab-
lished. The successful postgraduate
courses will be continued and expanded.

Finally, EULAR has established a
research grant, which will support col-
laborative research between European
rheumatology groups in fields that are in
line with the goals and strategies of
EULAR.

On behalf of EULAR, and its official
journal, the Annals of the Rheumatic
Diseases, we wish you a happy, fruitful,
and prosperous 2003.
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Apoptosis, or programmed cell
death is central in the normal
physiological function of multicel-

lular organisms and is implicated in
developmental and homoeostatic
mechanisms. It is a complex process that
seeks to limit the ability for cellular con-
stituents to leak from a cell and cause
damage to surrounding tissues, and to
prevent intracellular material from being
recognised by the immune system.
Phagocytosis of apoptotic cells is critical
in their disposal and occurs before mem-
brane degradation, thus ensuring the
rapid and safe elimination of potentially
inflammatory or immunogenic material
from the circulation.

Since the pioneering work by Rosen
and colleagues first demonstrated that
an autoantigen associated with systemic
rheumatic diseases could be located in

the blebs of apoptotic cells,1 there has

been a growing interest in the role of

apoptosis in the production of autoanti-

bodies. It has subsequently been shown

that many such autoantigens can be

found in macromolecular structures in

cell surface vesicles during apoptosis.2 3

These possess the antigenic determi-

nants that bind to autoantibodies from

patients with a variety of autoimmune

diseases.4 5 However, it must be appreci-

ated that because apoptosis is a normal

physiological event, exposure to poten-

tial autoantigens is likely to be common

in healthy subjects without the induc-

tion of autoimmunity. As more is under-

stood about the process of apoptosis, the

potential for dysregulation at multiple

levels leading to the induction of auto-

immune diseases is suggested (fig 1). It

is likely that further research will un-
cover more of these links.

One area of research which has
attracted interest is concerned with the
mechanisms of clearance from the circu-
lation of antigenic material generated by
apoptosis. Under normal circumstances
any material that escapes clearance by
phagocytosis can be rapidly cleared from
the circulation by a number of additional
mechanisms. These include binding by
proteins such as C reactive protein (CRP)
or C1q, or by antibodies to form immune
complexes (reviewed by Navratil and
Ahearn6). These antigen-protein com-
plexes are then actively removed from
the circulation. van Nieuwenhuijze and
colleagues in this issue have suggested
another mechanism that limits the intra-
cellular material released.7 They report
that cells undergoing apoptosis only
release low levels of nucleosomes during
the first 24 hours following induction of
apoptosis by etopiside or by anti-CD95
monoclonal antibodies. This provides an
opportunity for efficient clearance by
macrophage phagocytosis and therefore
a limited release of potentially autoanti-
genic material. They then go onto discuss
the potential that a faulty mechanism
may potentiate autoimmunity in sys-
temic lupus erythematosus (SLE) and
other autoimmune diseases by increas-
ing the rate of antigenic release, leading
to an increased load of nucleosomal
antigen, which may in turn lead to a
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Considerable evidence points to a dysregulated or
dysfunctional clearance of apoptotic cells in human SLE
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diversion of processing from macro-

phages to professional antigen present-

ing cells, such as dendritic cells.

“Generation of autoantibodies
does not itself lead to the
development of SLE”

Animal models have begun to identify

some of the important molecules in the

clearance of potentially antigenic mate-

rial from the circulation. DNase I knock-

out mice develop a lupus-like disease

with antinuclear antibodies and an

immune nephritis.8 DNase I is an en-

zyme responsible for the degradation of

DNA in nuclear antigens, and thus its

absence prevents part of the degradative

process, leading to the safe handling of

antigens containing DNA.Similar pheno-

types have also been reported for the

SAP and C1q knockout mice, and both of

these molecules are thought to be

important in the clearance of potential

autoantigens.6 9 10 The administration of

CRP to NZB×NZW F1 mice has been

shown to reduce autoantibody levels and

to prolong survival.11 All these models

provide evidence that these complex

mechanisms evolved to prevent the
interaction of the immune system with
the products of apoptosis. This defective
clearance results in the high levels of free
nucleosomal antigens present in the cir-
culation of MRL/lpr mice.12 But is there
any evidence that these mechanisms are
defective in human SLE?

Defective Fc dependent clearance of
immune complexes has been reported.
Davies and colleagues have shown that
in patients with SLE, immune complexes
are taken up and processed by the liver.13

However, this processing is only partial,
and partially degraded, and potentially
immunogenic, immune complex mate-
rial is rapidly released back into the
circulation. The same author has also
shown that the splenic uptake and
retention of immune complexes is ab-
normal in patients with SLE.14 de la
Fuente and colleagues have reported
abnormalities of phagocyte function in
patients with lupus,15 and this may
account for the inefficient processing of
immune complexes observed by Davies
and colleagues. Baumann and coworkers
have reported increased numbers of
apoptotic cells, together with decreased
numbers of macrophages, in lymph

nodes taken from patients with SLE,16

indicating a delay in the clearance of
these dying cells. The presence of free
circulating nucleosomes and antinucleo-
some antibodies in the circulation of
these patients has also been reported.17

All this evidence points to a dysregulated
or dysfunctional clearance of apoptotic
cells in human SLE.

Further evidence that the removal of
apoptotic material is abnormal in pa-
tients with SLE can be indirectly drawn
from the association between deficien-
cies of the classical pathway of comple-
ment and the occurrence of SLE (re-
viewed by Navratil and Ahearn6).
Evidence from both human and murine
studies has identified C1q as important
molecules in the clearance of apoptotic
material.10 Thus, it would seem likely
that in the absence of one or more of
these components antigenic clearance is
delayed, autoantigens are processed by
the immune system, and autoantibodies
are generated. It is important, however,
to recognise that the generation of
autoantibodies does not itself lead to the
development of SLE. In a recent study we
reported on 22 patients with rheumatoid
arthritis who developed anti-dsDNA

Figure 1 The process of apoptosis and the potential points in that process at which deficiency or mutations may lead to the induction of
autoimmune diseases. ? indicates no autoimmune induction currently identified with this mechanism; ALPS, autoimmune lymphoproliferative
syndrome; (h), human; (m), marine.

2 LEADER

www.annrheumdis.com

http://ard.bmjjournals.com


antibodies after treatment with inflixi-

mab, however, only one of these devel-

oped clinical symptoms of SLE,18 and

therefore other risk factors must also be

important in the development of an

autoimmune disease.

When looking at the documented

clearance abnormalities described in

either murine or human lupus, it is clear

that there are a number of different

abnormalities seen in different patients,

leading to a similar defect—that is, the

defective clearance of apoptotic material.

A question that needs to be answered is

why the apparent redundancy in the

systems does not cancel out a single

abnormality? Even in the closely studied

cases of complement deficiency, there is

not a 100% occurrence of SLE. This

suggests that there may be a need for

more than one abnormality to be present

in order for clinical disease to occur. The

concept of multiple susceptibility genes

contributing to a single clinical pheno-

type has been suggested from previous

genetic studies of SLE and other auto-

immune diseases. If this is the case there

is a need for studies looking at multiple

clearance mechanisms to examine the

coexistence of these features in patients

with SLE. It may be found from such

studies that specific autoimmune or

clinical profiles are related to specific

molecular defects.

To this we can now add another

mechanism that has the potential to be

defective. If, as the evidence suggests,

apoptosis is accelerated in SLE, then it

may be that there are abnormalities

within the delay mechanism described

by van Nieuwenhuijze and colleagues. It

is likely that any such abnormality

would lead to a lack of control of early

antigenic release. This would result in

the release of large quantities of anti-

genic material into a circulation already

struggling to cope with antigenic over-

load, and would lead to the initiation of

the immune system, autoantibodies and,

should other risk factors be present, to

clinical lupus. In a patient with estab-

lished lupus, this defect would continue

to fuel the fire. We await the results of

future studies to provide the answers.
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