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ABSTRACT
The development of malignant lympho-
mas, generally of the non-Hodgkin type 
(NHL), and with a preference to diffuse 
large cell B lymphomas (DLCBL), in 
systemic lupus erythematosus (SLE), 
has been analysed in an exhaustive 
recent literature. The combination of 
germline and somatic mutations, per-
sistent immune overstimulation and 
the impairment of immune surveil-
lance facilitated by immunosuppres-
sive drugs, is thought to be at the ori-
gin of the increased lymphoma genesis. 
However the treatment and course of 
such affected patients is less known, 
and prognosis is generally estimated 
as poor. Out of 258 patients with com-
plete/incomplete lupus and second-
ary antiphospholipid syndrome (APS) 
seen and treated at the institutional 
Day Hospital between 1982 and 2009, 
6 developed lymphomas (4 DLCBL, 1 
Hodgkin’s and 1 indolent lymphocytic 
lymphoma). The first 5 patients were 
treated with high dose chemotherapy 
(HDCT) and achieved complete remis-
sions (CR) with a follow-up comprised 
between 13 and 172 months. One pa-
tient relapsed of lymphoma and died 15 
months following CR, with persistent 
lupus serology. One patient achieved 
complete remission (CR) of both dis-
eases. In the other 3 lupus serology, 
Antinuclear and antiphospholipid an-
tibodies (ANA, aPL) persisted, with 
occasional lupus flares and vascular 
complications. While eradication of 
the last cancer stem cell is tantamount 
to cure in neoplastic disease, persist-
ent autoantigenic overstimulation may 
contribute to the refractoriness of au-
toimmunity. The implications of these 
results for the increasing utilisation of 
haematopoietic stem cell transplanta-
tion for severe autoimmune diseases 
(SADS), with lupus as a paradigm, are 
discussed.

Introduction
Recent exhaustive studies have demon-
strated the increased risk of developing 
lymphomas, primarily of the diffuse 
large B cell type, in autoimmune dis-
eases in general (1-5), and more spe-
cifically in SLE (6-8). The progression  
“from a benignant to a malignant state” 

(7) has suggested colourful expressions 
such “double trouble” (9) and “tribula-
tions of B cells”(10). The combination 
of germline and somatic mutations, per-
sistent immune stimulation, and the im-
pairment of immune surveillance (part-
ly due to immunosuppressive drugs) (6, 
11), is thought to be at the origin of the 
increased lymphomagenesis. In 26 pa-
tients mainly affected by rheumatoid ar-
thritis (RA), all of them treated by long-
term methotrexate therapy, there were 
spontaneus remissions of their com-
plicating lymphoproliferative diseases 
(mainly DLBCL) after discontinuation 
of the immunosuppressive therapy (12). 
It has been remarked that whether infec-
tions (more specifically EBV) and lym-
phomagenesis in RA are a consequence 
of too little or too much immunosup-
pression poses quite a dilemma (13). The 
endeavours to alter the physiopathology 
of SLE by means of haematopoietic au-
tologous stem transplantation (ASCT), 
which relies on a combination of pow-
erful immunosuppression and attendant 
profound immunological changes (14-
17), have been exhaustively discussed 
elsewhere (18, 19). 
The purpose of this contribution is, first, 
to report that in 5 patients with long-
standing SLE having developed malig-
nant lymphomas (4 non-Hodgkin/NHL 
and 1 Hodgkin’s/HD), complete re-
missions (CR) of the lymphomas have 
been achieved following high-dose 
chemotherapy (HDCT), and, second, 
that in 4 of these 5 patients, who were 
apparently cured of their lymphomas, 
there was persistence/relapse of sero-
logical and clinical SLE.

Material and methods
Between January 2001 and August 
2009 258 patients with SLE (ACR cri-
teria >4) and 294 of incomplete lupus 

(20), undifferentiated connective tissue 
disease (21) (UCTD) and secondary an-
tiphospholipid syndrome (APS), were 
seen and treated at the Day Hospital 
(with occasional short in-patient stays) 
of the I Division of Haematology, S. 
Martino’s Hospital, Genoa, Italy.
Antinuclear antibodies (ANA) were 
determined by immunofluorescence 
utilising Hep-2 cells (IFA), and anti 
ds-DNA antibodies were determined 
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with the same procedure on Crithidia 
Luciliae preparations. Anti-phospholi-
pid (aPL) and anti-β2-glycoprotein I 
(anti-β2GPI) were determined by ELI-
SA (Euroimmun, Lübeck, Germany). 
Malignant lymphomas were classified 
according to the WHO Classification of 
Tumours of Haematopoietic and Lym-
phoid Tissues (22).

Results
Out of 258 lupus patients, 6 developed 
malignant lymphomas, 5 of the non 
Hodgkin’s (NHL) type and 1 of Hodg-
kin’s (HD), nodular sclerosis subtype. 
One patient who developed an indolent 
lymphocytic lymphoma is on a watch 
and wait (WW) schedule and will not 
be discussed further. The other 5 were 
treated with high dose chemotherapy 
(HDCT) and achieved complete remis-
sions (CR) of their lymphomas, accord-
ing to the most recent revised response 
criteria (23). One patient relapsed of 
lymphoma and died 15 months follow-
ing CR, with persistent lupus serology. 
Of the up to now 4 living patients one 
achieved continuing (90 months) CR 
of both diseases, one has maintained 
her autoantiboides (ANA, aPL, anti-
β2GPI), and 2 have also clinically ac-
tive SLE. In all these cases antibodies 
to native (ds) DNA had regressed fol-
lowing initial treatment. The lympho-
ma-free survivals were respectively 
13, 20, 54, 90 and 172 months up to the 
present writing.

Brief case histories
Case 1. A 61-year-old woman pro-
gressed from discoid (1971) to system-
ic (1983) lupus. She was ANA –posi-
tive (1:160 homogenous), and treated 
with azathioprine and prednisone. In 
February 2004, she was affected by 
high fever, autoimmune haemolytic 
anaemia (AIHA) and splenomegaly. A 
trephine bone marrow biopsy revealed 
a lymphoma, which was subsequently 
identified as a non-germinal centre DL-
BCL stage IV B IPI 5 (high risk). She 
was treated with the VACOP-B protocol 
(etoposide, doxorubicin, cyclophos-
phamide, vincristine, prednisone and 
bleomycin), and because of no response 
subsequently with the HAM protocol, 
consisting of high doses of cytarabine 

and mitoxantrone. Complete remission 
was consolidated with 6 courses of R-
CHOP (Rituximab, cyclophosphamide, 
vincristine and doxorubicin), and the 
patient is currently in CR of both dis-
eases and ANA-negative. 
Case 2. A 54-year-old woman was di-
agnosed with autoimmune vasculitis in 
1990. Over 10 years later, the presence 
of both ANA (speckled) and anti-β2 
glycoprotein antibodies was ascer-
tained, and the diagnosis of secondary 
antiphospholipid syndrome (APS) was 
established. Recurrent venous throm-
boses occurred. The patient was treated 
with prednisone, hydroxychloroquine, 
azathioprine and low-molecular weight 
heparin (LMWH). In September 2004, 
she developed a diffuse large B cell 
lymphoma (DLBCL) in stage IV A IPI 
4 (high risk), with involvement of bone 
marrow (BM), lung, liver and spleen. 
The patient was treated with 6 courses 
of R-CHOP and achieved CR of the 
lymphoma, still maintained at the time 
of this writing. However, in 2007 she 
developed cerebral thrombosis with 
persistence of both kinds of antibodies 
(ANA, aPL and anti-β2GPI). She is be-

ing currently treated with LMWH and 
low doses of prednisone.
Case 3. This 51-year-old woman pre-
sented with discoid lupus in 1976, 
and progressed to SLE and secondary 
APS in 1986 (ANA homogeneous 1: 
640, anti-β2 glycoprotein I IgM >160 
RU/mL and anti cardiolipin antibod-
ies (ACA) IgG 30 UPL/mL). She was 
treated with prednisone, hydroxychlo-
roquine and azathioprine. A germinal 
centre diffuse large B cell lymphoma 
(DLBCL) was diagnosed in July 2008. 
The clinical stage was IV A, with in-
volvement of liver and spleen.IPI 
3 (high-intermediate risk) She was 
treated with 6 courses of R-CHOP, and 
achieved CR with a negative positron 
emission tomography (PET). However, 
in September 2009, she suffered from a 
relapse of lymphoma. Treatment with 
two courses of R-ICE were followed 
by a second CR. Autologous haemat-
opoietic stem cells were collected, but 
the patient declined any form of further 
therapy and died with overwhelming 
lymphomatosis 4 months later. SLE 
was clinically inactive, but ANA of 
the speckled type persisted at a title 

Table I. A summary of the main clinical and serological results.

Age (12.31.2009)  Lymphoma Lymphoma 
Gender Disease Serology types therapy Outcome

M A M SLE ANA homog. T-cell rich B VACOP-B CR in both
61 yy; F  1:160 Cell lymph. HAM disease 
 ACR 5    R-CHOP x 6
      ANA neg

B M SLE with ANA speckl. DLBCL R-CHOP x 6 CR of  
54 yy; F s. APS 1:160   Lymphoma
  ACA IgM 168
 ACR 4 Anti-β2 GPI   CNS Stroke
  IgM 160

A I SLE with ANA speckl. DLBCL R-CHOP x 6 CR of  
51 yy; F s. APS 1:640   Lymphoma
  LAC pos
 ACR 5 Anti-β2 GPI   ANA speckl 
  IgM 160   1:640
  ACA IgG 30

P C SLE ANA homog. HD NS ABVD x 4 CR of HD
38 yy; F  1:160  Mantle 
 ACR 5   radiotherapy ANA homog 
     1:160

C G SLE ANA homog. DLBCL R-CHOP x 6 CR of 
41 yy; F  1:160   Lymphoma 
 ACR 4 Anti-ds DNA
  Pos ++   SLE controlled
  Anti-β2 GPI   wih therapy 
  IgM > 12 
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of 1:640 and anti-β2 glycoprotein and 
aPL were also present.
Case 4. A 38-year-old woman presen-
ted in 1992 with active SLE (fever, 
arthralgias and exudative pleuritis). 
She was treated with prednisone, hy-
droxychloroquine and azathioprine, 
and attained control of the lupus syn-
drome with persistent ANA (speckled). 
In July 1995, she developed Hodgkin’s 
lymphoma, in stage II-A of the nodu-
lar sclerosis subtype. She received 4 
courses of the ABVD protocol (adri-
amycin, bleomycin, vincristine and 
dacarbazine), followed by “mantle” 
radiotherapy, and went into persistent 
CR. Lupus symptoms are at present 
absent, but ANA persist at the titre of 
1:160, with an homogeneous pattern.
Case 5. This 41-year-old woman had 
SLE since 1993, and was treated with 
prednisone, hydroxychloroquine, aza-
thioprine and methotrexate. In March, 

2009, she developed a diffuse large 
B cell lymphoma (DLBCL) in stage I 
A, and was treated with 6 courses of 
R-CHOP, achieving persistent CR. 
However SLE is still active and symp-
tomatic. ANA are positive (1:320) with 
a homogenous pattern, and anti-β2 gly-
coprotein I antibodies are also strongly 
positive. She is being currently treated 
with corticosteroids and ASA.
The course of these cases is shown in 
Table I and Figure 1. 

Discussion
Out of a cohort of 258 patients with 
SLE, classical (ACR ≥4) and incom-
plete, 6 of them developed malignant 
lymphomas, 4 of the large B cell type 
(DLBCL), one of Hodgkin’s, nodu-
lar sclerosis (NS) type and 1 of lym-
phocytic lymphoma. This amounts to a 
2% incidence, in line with most recent 
reviews (1-7). Given the increased risk 

and incidence of B cell malignant lym-
phomas in most autoimmune disease 

(1-5), and more specifically in SLE (6-
8), the consensus is that it most prob-
ably depends from a combination of 
incessant overstimulation and defec-
tive apoptosis of the “tribulated” (10) 
B cells, with the additional effects of 
diminished immunosurveillance and 
possibly direct oncogenesis caused by 
many otherwise favourable therapeutic 
agents (11, 12).
Diffuse large B cell lymphoma (DLB-
CL) is a highly aggressive lymphoma-
tous type, but its high proliferative rate 
makes it a suitable target for HDCT. 
The R-CHOP regimen resulted in the 
cure of approximately 50% of patients 

(24). In a recent study, a variety of 
chemotherapeutic regimens have been 
utilised with increasing success, and 
the consensus is that different CT pro-
tocols should be performed according 
to the different cell of origin (25). This 
strategy has been followed in these 
patients, and lymphoma-free CRs are 
comprised between 13 and 172 months. 
Importantly, the tolerance of HDCT in 
these lupus patients was excellent. The 
notion that severe late complications of 
SLE, such as malignant lymphomas, 
responded favourably to HDCT with 
an excellent tolerance, notwithstanding 
the primary disease, is greatly encour-
aging, and is in accordance with the 
results of autologous haematopoietic 
stem cell transplantation (AHSCT), 
which are discussed extensively else-
where (18, 19, 26). Even in the de-
ceased patient the tolerance to chemo-
therapy was good.
The second objective of this report is to 
present and discuss the almost paradox-
ical observation of HDCT being able to 
cure the lymphomas, but, in 4 patients, 
not serological and clinical SLE/APS. 
Only in one case CCR of both diseases 
was achieved, but to establish a long-
term remission prolonged monitoring 
is necessary. The persistence of autoan-
tibodies after autologous HSCT for 
SLE is not an infrequent phenomenon 

(18, 26, 27). The development of ANA 
with new specificities after autologous 
HSCT for SLE has been interpreted as 
a de novo development of disease (28). 
Be that as it may, the presence of au-

Fig. 1. A synthe-
sis of the patient’s 
course.

Fig. 2. A theore-
tical representa-
tion of the biologi-
cal course of these 
patients, in whom 
supervened mono-
clonal develop-
ment imposed on 
the original B cell 
polyclonality, only 
to return to poly-
clonal dominance 
following the cure 
of lymphoma. 
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toantibodies before any clinical sign 
and/or symptom of disease have been 
considered as predictor biomarkers of 
autoimmune disease in general (29). 
This chain of events has been clearly 
demonstrated in SLE (30-32), and also 
in autoimmune thrombocytopenic pur-
pura (33). In our cases they may be 
considered as suspicious of potential 
relapse. Relapses of autoimmune dis-
eases even after the much more pow-
erful procedure of allotransplantation 
have been reported (34-36). The per-
sistence of long-lived plasmacells (37, 
38) has been hypothesized as the cause 
of these almost paradoxical relaples, 
but their pathogenesis may be even 
more complex. The evolution from 
a polyclonal B cell proliferation to a 
monoclonal B malignancy, and then 
back again to the original polyclonal-
ity, is depicted in Figure 2.
While mutations in the control pathway 
are considered to be at the origin of the 
relentless growth of oncologic disease, 
relentless stimulation by self-antigens 
that cannot be cleared from the body 
has been thought to be at the origin of 
the multistep pathogenesis of autoim-
mune disease (39). The “altered self” 
has been postulated to contribute to the 
pathogenesis of autoimmunity (40, 41), 
and key autoantigens have been identi-
fied in SLE (42). Among these, nucleo-
somes have been shown to be critical 
in SLE (43), and to constitute major 
autoantigens for both T and B cells 

(44). Pathogenic autoantibodies are 
considered to be the primary cause of 
tissue damage (44), and their produc-
tion arises by means of extremely com-
plex mechanisms (45, 46). It has been 
shown that the anti-DNA response has 
features of an antigen-driven process, 
in which DNA is the driving antigen 

(47). While it is widely recognised that 
a proliferative drive constitutes the link 
between chronic immune activation 
and malignant transformation (48), the 
role of persistent antigenic drive has 
been clearly demostrated in organ-spe-
cific autoimmune disease. While in the 
latter category the ablation of the incit-
ing antigens may cancel disease (49), 
this has not been achieved in systemic 
autoimmunity. It appears that, while 
complicating neoplastic disease and 

more in general the complete cure of 
cancer can be obtained by the eradica-
tion of the last cancer stem cell (50), the 
problem is still unresolved in systemic 
autoimmune disease (51).
In clinical practice, our experience 
shows that malignant lymphomas com-
plicating SLE may be cured by HDCT, 
that the patients’ tolerance is good, but 
that resolution of SLE could not be ob-
tained in our cases. The implications of 
these results on the increasing tendency 
to treat SLE by means of AHSCT (not 
to mention the allogeneic procedure), 
must also be taken into consideration.
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