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• Systemic sclerosis has a higher oncological risk compared to general population 
and POL3 antibodies well represent autoimmunity induced by cancer;

• An increased incidence of hematologic malignancies has been observed 
among patients with rheumatoid arthritis;

• Systemic lupus erythematosus is associated with a lower risk of all cancers 
compared with rheumatoid arthritis and systemic sclerosis, but an increased 
risk for non-Hodgkin's lymphoma compared with the general population (not to 
mention treatment-related cancer)

• Neurological autoimmune disease is the best studied example of cancer-
induced tolerance breakdown (anti-HuD encephalitis in SCLC)

CANCER RISK IS NOTHING NEW IN AUTOIMMUNITY



Symptoms that are not caused directly by the 

tumor or its metastases

• Occur in  10-15% of people affected by 

cancer

• Mediated by soluble factors or humoral and 

cellular immune mechanisms directed against 

tumor cells 

• Symptoms can coincide, precede (up to 2 

years), or follow the diagnosis of cancer or 

herald its recurrence

• The most commonly associated malignancies 

include SCLC, breast cancer, gynecologic 

and hematologic neoplasms

Paraneoplastic syndromes

Pelosof et al Mayo Clin Proc. 2010 Sep; 85(9): 838–854.



John White Transl Lung Cancer Res 2016;5(3):227-234



• Paraneoplastic rheumatic syndromes 

are difficult to distinguish from their 

classical forms.

• A number of major rheumatic 

disorders are associated with an 

increased risk for various malignancies

• Immunosuppressive or cytotoxic 

therapy used to treat the disease, can 

result in an increased risk of the 

development of malignancy

A diagnostic nightmare

RHEUMATOLOGY SECRETS 2015, 2002, 1996 by Mosby, Inc., an affiliate of Elsevier 

Inc. 



• Polymyalgia rheumatica / GCA

• Raynaud phenomenon

• ANCA - associated vasculitis

Disorders with virtually no paraneoplastic etiology

Brekke LK et al. Arthr Res Ther 2019



Rheumatic disorders with a well-documented paraneoplastic etiology

• Hypertrophic osteoarthropathy

• Cancer-associated myositis

• Remitting seronegative symmetrical 

synovitis with pitting edema (RS3PE)

• Tumor-induced Osteomalacia

• Palmar fascitis and polyarthritis

• Paraneoplastic polyarthritis

• Leukocytoclastic vasculitis

Bernhard Manger & Georg Schett Nature Reviews Rheumatology volume10, pages662–

670 (2014
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ANA at any titer HR 95%CI p value

Crude analysis 1.03 0.75-1.43 0.54

ISOLA-II:

HR for developing cancer over 15 years for ANA-positive subjects

Selmi et al. Autoimmun Rev 2016



• Up to 30% of DM cases

• Cancer can develop before, after or simultaneously to autoimmune diseases

• Usually there is a close temporal relationship between cancer and autoimmune diseases 

• The risk of malignancy is usually highest in the first year of diagnosis;

• In dermatomyositis cancer is generally diagnosed within 2 years

Hill CL, et al. Lancet 2001.

Cancer-Associated Myositis



Hill CL, et al. Lancet 2001.

CANCER RISK IN POLYMYOSITIS AND DERMATOMYOSITIS



• CAM is currently thought to be caused by the 

immunological cross-reaction because of the similarity 

between tumour antigen and injured or regenerating 

muscular tissue

• The lack of reactivity demonstarted by the 

routine antibody panel (Jo-1, PM-Scl, U1-RNP,  

U3-RNP and Ku) has positive predictive value for 

malignancy



OUR RESEARCH ACTIVITY ON MYOSITIS ASSOCIATED ANTIBODIES

Ceribelli A et al, Clin Rheumatol 2017



CANCER-ASSOCIATED AUTOANTIBODIES IN MYOSITIS

• TIF1-gamma (DM)

• NXP2 (DM)

• HMGCR (necrotizing myositis)

• MDA-5 (DM)

• MI-2 (DM, negative association?)



Myositis-specific autoantibodies and their association with malignancy in italian

patients with polymyositis and dermatomyositis

Angela Ceribelli, Natasa Isailovic, Maria De Santis, Elena Generali, Micaela Fredi, Ilaria Cavazzana, Franco 

Franceschini, Luca Cantarini, Minoru Satoh,  Carlo Selmi

We  calculated the positive 

predictive value (75%), 

negative predictive value 

(79%), sensitivity (50%), 

specificity (92%), and area 

under the ROC curve 

(0.7083)  for the risk of 

paraneoplastic DM in anti-

TIF1γ/α (+)”



Satoh M et al, Clin Rev Allergy Immunol 2015  

ANTI-TIF1 ANTIBODIES AND CANCER AT DIFFERENT AGES



ANTI-NXP2 (ALSO KNOWN AS MJ) ANTIBODIES

Oddis

1997

(abstract)

Patients n. 80

Race-

country

n/a-

USA and Argentina

Patients’ age Pediatric

Anti-MJ+, (%) 17.5% 

Anti-MJ (+) in PM:DM 0:13

% of PM in anti-MJ(+) 0

% of DM in anti-MJ(+) 93%

% of overlap syndromes in 

anti-MJ(+) 

7%

Clinical features Severe and refractory DM with 

arthritis, joint contractures, 

severe calcinosis, dysphagia, 

gastrointestinal vasculitis

Oddis CV et al, Arthritis Rheum 1997 (abstract)

Aussy et al, Frontiers in Immunology 2017

First report

Cancer was detected in 24-37.5% of adults

No distinct type of tumor was associated

Clinical features:

• Mild skin involvement, frequency of 

calcinosis

• Myalgia, mild to severe weakness, muscle

atrophy, frequent dysphagia mild to severe

• Peripheral edema



Ceribelli A et al, Arthritis Res Ther 2012  

ANTI-MJ IN ITALIAN DM/PM PATIENTS



• Clinically, HOA presents with a triad of periostitis, 

digital clubbing and painful arthropathy of the 

large joints. 

• Tibial and femoral pain is the typical symptom; 

arthralgia or synovitis (with noninflammatory effusions) 

of adjacent joints are common.   

• Periosteal proliferations can be detected by 

conventional radiography, bone scintigraphy or PET

• Management includes treatment of the underlying

condition, bisphosphonates, nsaids and palliative 

radiation

Bernhard Manger & Georg Schett Nature Reviews Rheumatology volume10, pages662–

670 (2014

Hypertrophic Osteoarthropathy



Hypertrophic Osteoarthropathy

• Syndrome marked by abnormal skin proliferation at

the distal parts of the extremities, as well as periosteal

proliferation of the long bones

• Majority of cases is associated with pulmonary

malignancies (90%) and chronic inflammatory

diseases of the lungs.  

• Studies report prevalence of 0.8% in patients with lung

cancer

• A primary form of the disease (autosomal dominant) 

accounts for a small percentage of cases. 

Yap et al RadioGraphics 2017; 37:157–175



Hypertrophic Osteoarthropathy

• Plain radiographs of the extremites can 

demonstrate abnormalities even in 

asymptomatic patients

• Bone scintigraphy is the most sensitive 

test showing periosteal involvement.

• Characteristic findings on bone scans are 

bilateral symmetrical linear uptake of the 

tracer along the cortical margins of the 

long bones, which is also known as tram 

line or double stripe sign

Yap et al RadioGraphics 2017; 37:157–175



Remitting seronegative symmetrical synovitis with pitting 

edema (RS3PE)

• Symmetrical involvement of small joints and 

marked pitting oedema on the dorsum of the 

hands and feet

• The clinical picture may be observed in various 

rheumatic conditions: PMR, RA and SpA.

• Based on a case series of 89 patients, malignancy 

was found in 24%. Mostly adenocarcinomas and 

NHL.

• . No significant clinical differences were observed 

between paraneoplastic and benign cases. 

Cantini et al Clinical and Experimental Rheumatology 1999; 17: 741-

744.



Features distinguishing between benign and paraneoplastic forms of arthritis

More et al Ann Rheum Dis 2008; 67 :244–247.
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Screening for tumours in paraneoplastic syndromes: report of an EFNS Task 

Force
M. J. Titulaer,a R. Soffietti, J. Dalmau,c N. E. Gilhus,d,e B. Giometto,f F. Graus,g W. Grisold,h J. Honnorat,i,j P. A. E. Sillevis

Smitt,k R. Tanasescu,l C. A. Vedeler,d,e R. Voltz,m and J. J. G. M. Verschuurena

Good clinical practice points:

• For screening of the thoracic region, a CT-thorax is recommended

• if negative is follow-up with fluorodeoxyglucose-positron emission tomography (FDG-PET)

• For the pelvic region, ultrasound (US) is the investigation of first choice followed by CT

• Dermatomyositis patients should have CT-thorax/abdomen, US of the pelvic region and 

mammography in women

• If negative, repeat screening after 3–6 months and screen every 6 months up till 4 years



Antibodies – are neurologists beating us to it?

Darnell et al N Engl J Med 2003; 349:1543-1554



TIF1γ/α
MJ or MDA 5?

Jo-1

TIF1γ/αTIF1γ/α

Band at 65kDa ?

2 patients with breast cancer had anti-Mi-2, previously associated with non-

CADM

Mi-2

OUR COHORT OF MYOSITIS

Ceribelli A et al, Clin Rheumatol 2017
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CONCLUSIONS

• Paraneoplastic syndromes can precede appearence of the malignancy – early diagnosis is key

• Rheumatic paraneoplastic syndromes are rare diseases with a broad range of manifestations, 

often difficult to differentiate from their benign forms;

• Not all associations between malignancy and rheumatological disorder are synonymous with a 

paraneoplastic syndrome;

• Better diagnostic modalities and algorhytms are essential for care of patients with 

paraneoplastic rheumatic syndromes
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