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Abstract
The risk of neoplasm is elevated in patients with various autoimmune diseases. Although the overall 
risk of cancer in systemic lupus erythematosus (SLE) patients is slightly elevated, the standardized 
incidence ratio of several cancers is above 3.0. The main risk factor for neoplasm in this group is dys-
function of the immune system caused by the disease and by immunosuppressive drugs. The most 
common cancers in patients with SLE are related to viral latent infections caused by human herpes-
virus 8, Epstein-Barr virus, and human papillomavirus. The risk of sarcoma has not been established 
in large cohort studies, but several case reports have been published. It remains uncertain whether 
there is a direct relationship between sarcoma and SLE.
We performed a systematic review of case reports and case series and analyzed the detailed data  
of 26 SLE patients with sarcoma. The most common sarcomas were Kaposi’s sarcoma and leiomyo-
sarcoma – 2 neoplasms that are potentially related to viral infection.

Key words: immunosuppressive therapy, viral infection, autoimmune disease, neoplasm, Kaposi’s 
sarcoma.

Introduction
An increased risk of neoplasms in patients with auto-

immune diseases has been reported in the medical lite
rature since the 1950s. To date, numerous cohort studies 
have shown that the overall risk of cancers, mainly hema
tological ones, is elevated in this group [1]. The risk for 
cancers in systemic lupus erythematosus (SLE) patients 
is slightly elevated, with the  standardized incidence  
ratio (SIR) estimated to be between 1.2 and 2.6, although 
in most studies SIR was below 2.0 [2, 3]. For comparison, 
after kidney transplantation in graft recipients with or 
without SLE, SIR was estimated to be about 3.5 [4].

Two main risk factors for neoplasm in SLE have been 
proposed: immune system dysregulation caused by auto 
immune disease, and immunosuppressive therapy [3, 5, 6]. 
Immune system dysfunction can explain the appearance 

of neoplasms in the  early phase of the  disease, when 
immunosuppressive therapy had yet not been initiated 
or when the duration of this treatment was short and 
the cumulative dose of immunosuppressant drugs was 
relatively low. One disturbing aspect of these cases is 
the risk of misdiagnosis. In fact, there are several papers 
describing patients with cancer in whom SLE was a mis-
diagnosis, or when symptoms of lupus were eventually 
classified as paraneoplastic syndrome [7, 8].

It has been suggested that the dysfunction of both 
the cellular and humoral immune systems can promote 
oncogenesis in SLE  [3, 5, 6, 9]. However, it seems that 
immunosuppressive treatment is a much stronger risk 
factor. Drugs used in SLE treatment are well known 
for their oncogenic potential. For example, cyclophos-
phamide is responsible for the increased risk of hema
tological and bladder cancers, and azathioprine for 
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non-Hodgkin lymphoma (NHL) and skin cancers [9, 10]. 
There is evidence of an increased risk of skin and blad-
der cancers after cyclophosphamide treatment in SLE 
patients [1, 10].

The overall risk for cancer in SLE is only slightly ele
vated. However, the  risk of some neoplasms is much 
higher. In several studies, the  SIR for NHL was estab-
lished to be 3.5–5.5  [2, 11]. With the  overall risk being 
slightly above 1.0 and some cancers being far more com-
mon, it is not surprising that some cancers in SLE had 
an SIR below 1.0.

Indeed, apart from neoplasms with SIR above 1.00 
– hematological, lung, vulva, liver and thyroid cancers – 
there are malignancies with an  incidence lower than in 
the general population, such as breast, endothelium, and 
prostate cancers [3, 11].

The risk of sarcoma in SLE is not well established. In 
two studies, the risk of sarcoma in SLE was high, with 
SIR reaching 49 and 12.1 [3, 12]. However, in these stud-
ies, the same group of 205 SLE patients (182 women and 
23 men) was observed for 25 years (from 1967 to 2013) 
and only two cases of sarcoma were found. The authors 
concluded that the high SIR of sarcoma might be only 
“a chance finding” related to a relatively small group of 
subjects [3, 12].

In contrast, in several large, comprehensive stud-
ies published by Sasha Bernatsky’s group [2], the au-
thors did not describe any case of sarcoma [2, 11, 13]. 
However, some evidence suggesting the possibility of 
sarcoma can be found in the  literature. In one paper 
published in 2005 [2], in table 4, there is no information 
of sarcoma, despite the authors writing the following 
in the  footnotes: “in addition to the  categories pres-
ent, the  total include the  following cancers: 21 non- 
melanoma skin […], 5 connective tissue” [2]. In a recent 
paper, Bernatsky et al. [1] described a  group of 1,668 
SLE patients with 65 cancers, which included one case 
of sarcoma, although no details were provided. While 
the SIR of sarcoma was not calculated, one case of sar-
coma among 65 cancers represents a  relatively high 
frequency.

There is no information about sarcoma in some other 
studies [14, 15] published from 1974 to 2013. However, 
scant information can be found in the  discussion sec-
tion of the paper by Parikh-Patel et al. [14], who noted 
the increased risk of bladder cancer in SLE patients and 
cited a paper describing leiomyosarcoma of the bladder. 
The  5 cohort studies or case series presenting infor-
mation on sarcoma in SLE patients are listed in Table I  
[1, 3, 4, 12, 16]. 

The risk of sarcoma in SLE is not well established, 
the  main reason being its rarity and the  variability of 

connective tissue malignancies. However, several risk 
factors, mainly immunosuppressive treatment, support 
the  hypothesis that the  risk of sarcoma is elevated in 
SLE. The medical literature features several case reports. 
The aim of this study was to perform a systematic re-
view of publications describing cases of sarcoma in SLE 
patients.

Material and methods

To assess the risk of sarcoma in SLE patients, a sys-
tematic review on this topic was performed. The  au-
thors searched PubMed using the  following terms: 
“(lupus or SLE or ‘lupus nephritis’) and (sarcoma or  
osteosarcoma or chondrosarcoma or Ewing or Kaposi  
or hemangioendothelioma or angiosarcoma or fibro
sarcoma or myofibrosarcoma or chordoma or ada
mantinoma or liposarcoma or leiomyosarcoma or 
‘malignant peripheral nerve sheath tumor’ or rhabdo-
myosarcoma or ‘malignant solitary fibrous tumor’ or der-
matofibrosarcoma or ‘gastrointestinal stromal tumor’ or 
GIST)”.

A final search was conducted in March 2025, with 
the aim of including recent publications. A total of 378 
titles of articles published between 1947 and 2025 were 
found. The articles were screened first through the title 
and abstract; 313 records were removed before screen-
ing. We identified 65 papers for further analysis, after 
which 8 cases of “lupus vulgaris” were identified and 
excluded from the  analysis, in addition to 5 with he-
matological malignancies, 10 with benign tumors, and  
6 cases with a  misdiagnosis of SLE. In 5 case reports 
of SLE patients, sarcoma was not confirmed, and in  
5 cases of sarcoma, SLE was not confirmed; these cases 
were also excluded. Of the remaining 26 papers, 4 were 
cohort studies and one was a review (Fig. 1). Only case 
reports were included in the analysis.

In total, 21 case reports described sarcoma in SLE pa-
tients. Fifteen full papers in English were obtained for 
analysis [10, 17–30]. Two additional papers were added 
after an analysis of the references [16, 31], and 1 was our 
work published in 2025 [32] (Table II).

Altogether, 20 patients were described in 18 full 
papers written in English. We also analyzed 6 cases de-
scribed in abstracts [33–38], when the full paper was not 
written in English or when the full paper was not found 
but basic information could be obtained from the  ab-
stract (Table III). 

Results

Twenty cases described in detail in 18 full papers 
were analyzed [10, 16–32]. Information covering an ad-
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ditional 6 cases was found only in abstracts (full pa-
pers were not written in English or were not available) 
[33–38]. The  information from abstracts was scarce, 
although the essential data about age, sex of patients, 
and the type of sarcoma and its location were found.

All patients except 1  [18] were females, originating 
from different countries and continents. There was no 
precise information about racial and ethnic predomi-
nance. The mean age of all 26 patients at the  time of 
sarcoma diagnosis was 39.35 ±13.2 years; the youngest 
patient was 18 [21], and the oldest 78 years of age [36].

The most common diagnosis was Kaposi’s sarcoma, 
representing 30.8% (8/26) of all sarcomas [16, 17, 20, 28, 
31, 36, 38], followed by 7 leiomyosarcomas (26.9% of all 
sarcomas) [10, 22, 24, 29, 35, 37]. The remaining 11 sarco-
mas were represented by single cases, showing the huge 
variety of connective tissue neoplasms.

The skin was the  organ most frequently involved, 
and 7 patients had Kaposi’s sarcoma of the skin. In 4 pa-
tients, sarcoma was located in the bladder, and at least 
3 of these patients had been treated with cyclophospha-
mide before the  sarcoma diagnosis  [10, 25]. In 1 case, 

Records identified  
from PubMed database 

(n = 378)

Records removed before 
screening (n = 313)

Id
en

ti
fi

ca
ti

on

Records excluded (n = 29):
– 8 cases of „lupus vulgaris”
– �5 with hematological 

malignancies
– 10 with benign tumors
– 6 with misdiagnosis of SLE

Studies included in review:
– 15 full papers
– 6 abstracts

�2 papers were added after 
analysis of references – 1 paper 
was published by the authors 
of this review, in 2025

Sc
re

en
in

g
In

cl
ud

ed

Fig. 1. Flow chart illustrating the procedure for 
article inclusion and exclusion in the systematic 
review of sarcoma in SLE patients.

SLE – systemic lupus erythematosus.

Identification of studies via PubMed database

Records screened  
(n = 65)

Reports sought  
for retrieval (n = 36)

Reports assessed  
for eligibility (n = 26)

Reports not retrieved  
(n = 10):

– �5 case reports of SLE 
patients without sarcoma

– �5 cases of sarcoma 
inpatients without SLE

Reports excluded:
– cohort study (n = 4)
– review (n = 1)

there was no information about immunosuppression. 
Three sarcomas were located in bones (calcaneum, tibia 
and femur), 3 in the breast, 2 in the mucosa, 2 in the ret-
roperitoneal space, and 2 in the  left atrium. Moreover, 
there were single cases of sarcoma of the  abdominal 
wall, liver, and renal allograft. In 1 case, the disease was 
disseminated at the time of diagnosis.

In 18 cases, information regarding the  duration of 
SLE before sarcoma was available, and this ranged from 
3 months to 19 years (mean 9.07 ±5.36 years).

The immunosuppressive regimens varied substan-
tially, reflecting the progress that was achieved in SLE 
treatment over a period of half a century. The early cas-
es were treated with glucocorticosteroid, azathioprine, 
and cyclophosphamide; the  last patients were receiv-
ing hydroxychloroquine, methotrexate, mycophenolate 
mofetil, and belimumab.

In 15 out of 19 cases, surgery was the main treat-
ment. Radiotherapy was the only treatment in 1 case, 
and adjuvant in 5 others. Chemotherapy was used in  
3 cases but never as the sole treatment. Glucocortico-
steroid discontinuation or reduction was used in 2 Ka-
posi’s sarcoma patients. This approach leads to a short-
term improvement, but in the  follow-up a  relapse of 
SLE and recurrence of sarcoma were observed. There 
is information about 7 deaths in 21 cases (in 5 cases, 
the follow-up was not mentioned). The follow-up after 
sarcoma treatment ranged from 4 to 60 months; conse-
quently, the real mortality is difficult to establish.

Discussion

Sarcomas are heterogeneous malignancies of connec-
tive tissue. The systematics of sarcoma is difficult, with 
this field being generally divided into two groups: bone 
and soft tissue sarcomas. Primary bone sarcomas ac-
count for less than 0.2% of malignant neoplasms across 
all ages. The  overall incidence rate ranges between 0.8 
and 0.9 cases per 100,000/year. The most common bone 
sarcomas are osteosarcoma and Ewing sarcoma. Some 
neoplasms, such as giant cell tumors of bone, are only  
locally aggressive and rarely metastatic  [39]. The  inci-
dence of soft tissue sarcomas in adults in Europe is ap-
proximately 4–5 cases per 100,000/year, with the average 
age of diagnosis being 59 years. The most common are 
leiomyosarcoma and liposarcoma [40].

Sarcomas represent 1% of all cancers. This rarity 
makes it difficult to calculate the  risk in patients with 
SLE. Well-known risk factors for sarcomas are exposure 
to various chemicals and ionizing radiation  [39, 40]. 
Patients with SLE are generally more exposed to both 
these factors, yet immunosuppressive drugs seem to be 
the most important risk factor.
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Exposure to immunosuppression is 
a  well-known risk factor for cancers  
[3, 5, 6]. All the patients described above 
received some immunosuppressive me
dication, although this was adminis-
tered in different regimens with diffe
rent durations and various doses. It is 
impossible to assess which treatment 
was the most harmful, if any. However, 
not only drugs but also the  disease  
itself lead to immune system dysfunc-
tion. The impact of immune dysfunction 
on the  risk for sarcoma could not be 
assessed on the  basis of case reports. 
In our review, at least seven sarcomas 
were diagnosed in the first 5 years of SLE 
treatment  [17, 20–22, 27, 31, 34]. How- 
ever, the  majority of cases were dia
gnosed in patients with a  much longer  
history of immunosuppressive treatment.

In patients with neoplasms dia
gnosed shortly after the  onset of SLE, 
the  possibility of misdiagnosis should 
be taken into consideration. The  litera-
ture features cases of angiosarcoma [8] 
and primary sarcoma of the  heart  [41] 
mimicking lupus. In 1 case presented in 
our review, Kaposi’s sarcoma was dia
gnosed only 3 months after SLE onset.  
In this case, there was no doubt about 
SLE diagnosis, as the patient presented 
typical symptoms, laboratory abnorma
lities, and an immunological test, result-
ing in lupus nephritis being confirmed 
by kidney biopsy [17].

Interestingly, the  first cases of sar-
coma following lupus were published 
several years before azathioprine was 
synthesized in 1957. Unfortunately, only 
the  titles of papers written by Kopf in 
1947 [42] and Winkle in 1950 [43] were 
available for the authors of this review; 
therefore, no information of the  treat-
ment of these patients was found.

In 1904, many years before modern 
immunosuppressive therapy, Perthes 
described a case of a spindle cell sarco-
ma that followed radiation therapy for 
lupus, which was one of the first cases 
of a  neoplasm after radiotherapy  [44]. 
The harmful effect of ionizing radiation 
is a well-recognized risk factor for neo-
plasms. However, it was impossible to 
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provide even a rough estimate of the radiation dose in 
patients described in case reports, although it is clear 
that SLE patients underwent more imaging studies in 
their life than healthy ones.

One very interesting problem is the impact of viral 
infection. In this review, 30.8% of patients had Kaposi’s 
sarcoma and 26.9% had leiomyosarcomas. Kaposi’s is 
an extremely rare neoplasm, but is a  typical cancer of 
immunocompromised patients, strongly related to viral 
infection caused by human herpesvirus 8 (HHV-8).  
In 2003, Louthrenoo et al. [16] described cases of Kapo-
si’s sarcoma in rheumatoid diseases. Twenty-five cases 
were reported (11 men and 14 women); 8 patients had 
rheumatoid arthritis (RA), 5 had polymyositis/dermato-
myositis, 5 had vasculitis, 3 had SLE, 2 had polymyalgia 
rheumatica, 1 patient had a  case of undifferentiated 
connective tissue disease, and 1 had Behcet’s disease.

Leiomyosarcoma, on the  other hand, is one of the 
most common sarcomas. Therefore, it is not surprising 
that it was also the second most common in the present 
review. It is, however, important to note that this sar-
coma could also be related to viral infection caused by 
the Epstein-Barr virus (EBV). Epstein-Barr virus is a life-
long asymptomatic infection carried by the vast major-
ity of individuals in all human populations. Epstein-Barr  
virus infection is associated with hematological (Hodg
kin lymphoma, Burkitt lymphoma, diffuse large B cell 
lymphoma, plasmablastic lymphoma and primary effu-
sion lymphoma) and solid (nasopharyngeal carcinoma, 
gastric carcinoma, leiomyosarcoma) malignancies  [45]. 
In 2007, Chan et al. [22] precisely described a relation-
ship between EBV infection and leiomyosarcoma in 
a patient with SLE, but this approach is uncommon, and 
in most cases of leiomyosarcoma there is no informa-
tion about any viral infection.

The problem with virus-related neoplasm in immu-
nocompromised patients is an interesting issue. In pa-
tients with SLE, there is a higher risk of hematological, 
lung, vulva, liver and thyroid cancers  [3, 11], which is 
probably related to viral infections. Human papilloma-
virus infection is related to vulva and cervical cancers, 
EBV to hematological and leiomyosarcoma, and HHV8 
to Kaposi’s sarcoma  [46]. Dreyer et al. [15] described  
61 malignancies in an  SLE population and estimated 
that 29 (47.5%!) were “potentially associated” with viral 
infection. However, no subject had sarcoma.

Latent viral infection in patients treated with immu-
nosuppression seems to be the main risk factor of sarco-
ma in SLE. 

The cancers with low SIR in SLE are not related to 
viral infection but are hormone-dependent: the  risk of 
breast, endothelium, ovarium, and prostate cancers is 
relatively low in SLE [3, 11].

The role of an  immune dysfunction in sarcoma de-
velopment is difficult to estimate. It could, however, 
explain the  occurrence of sarcoma in patients treated 
with various regimens for various periods of time. It is 
also not surprising that several cases of sarcoma have 
been described in patients with other connective tis-
sue diseases, such as discoid lupus erythematosus [47], 
Sjögren’s syndrome [32], antiphospholipid antibody syn-
drome [48] and RA [16]. 

Conclusions

Patients with SLE have an  elevated risk of cancer 
compared to the general population. The risk of sarcoma 
is difficult to calculate, because both conditions – SLE 
and sarcoma  –  are relatively rare. Thus far, no direct 
relationship between sarcoma and SLE has been estab-
lished. The development of large databases of rheuma-
tological diseases and their analysis based on artificial 
intelligence may in the  future enable estimation of 
the risk of coexistence of these two rare diseases.

Indeed, immune system dysfunction caused by auto
immune disease and immunosuppressive drugs and ex-
posure to ionizing radiation are risk factors for occurrence 
of sarcoma in the  SLE population. The  newer therapies 
are safer than those used several years ago, and the avail-
ability of imaging studies makes it easier to perform them 
in patients with chronic diseases such as SLE. Modern  
immunosuppression and limitation of imaging studies 
seem to the best means of prophylaxis of sarcoma.

There is no good screening for sarcoma. The  most 
common sarcoma in SLE is Kaposi’s sarcoma of the skin. 
An examination of the patient’s skin is essential. Also, 
it is important not to ignore any tumors and bumps re-
ported by the patient.

Another interesting issue concerns the relationship 
between viral infection and sarcoma. In the future, new 
vaccines and new antiviral drugs will probably change 
the  epidemiology of cancers in immunocompromised 
patients.
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