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Streszczenie 
Zespoły paranowotworowe są to objawy lub zespoły objawów towarzyszące chorobie nowotworowej, które często ustępu-
ją po skutecznym wyleczeniu nowotworu. Przyczyny zespołów paranowotworowych nie zostały w pełni poznane. Mechani-
zmy związane są z nieprawidłowym wydzielania hormonów lub cytokin, a także z wytwarzaniem przeciwciał skierowanych 
przeciw nowotworowi. Najczęstsze zespoły paranowotworowe objawiają się pod postacią zespołów neurologicznych, 
zaburzeń hematologicznych, zmian skórnych. Artykuł przedstawia związek nowotworów złośliwych z autoimmunologicz-
nymi chorobami tkanki łącznej. 
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Abbreviations

RA — Rheumatoid arthritis
SLE — Systemic lupus erythematosus
PM — Polymyositis
DM — Dermatomyositis
NHL — Non-Hodgkin lymphomas
HL — Hodgkin’s lymphoma

Introduction

Paraneoplastic syndromes are a group of rare disorders 
related to the presence of cancer, but independent of the 
tumour’s location or size. Due to the fact that cancers 
are more common in aged populations, paraneoplastic 
syndromes also typically occur in the elderly.

Symptoms of paraneoplastic syndromes may precede, 
accompany or coincide with onset of cancer, but they mostly 
appear during the first 2 years before cancer is diagnosed.

This article presents typical rheumatic entities which 
may be related to or directly caused by the expansive pro-
cess ongoing within the body.

The relation between cancer and autoimmune rheu-
matic diseases is sufficiently understood; it is assumed 
that progression of the process may occur due to activa-
tion of multiple potential mechanisms. Cancer may occur 
as a consequence of rheumatic diseases due to chronic 
inflammation in the tumour microenvironment [1, 2], dama-
ge caused by the rheumatic process or cytostatic therapy.

Conversely, a rheumatic disease may occur as a con-
sequence of cancer (pure paraneoplastic syndromes), 
due to a cancer-induced autoimmune response or as 
a consequence of the immunotherapy or chemotherapy 
utilized in cancer treatment. For example, administration 
of bleomycin, vinblastine, vincristine or cisplatin may lead 
to Raynaud syndrome, while using aromatase inhibitors 
may contribute towards development of arthritis and 
myositis.
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Approx. 15% of cancer patients develop paraneoplastic 
syndromes as a result of action of tumour-derived biologic 
mediators, such as hormones, peptides, antibodies, cytoto-
xic lymphocytes, autocrine and paracrine mediators [3, 4].

Patients with paraneoplastic syndromes may develop 
autoantibodies many years before clinical symptoms [5]. 
Similarly, autoantibodies in neoplastic sera may be de-
tected many years before cancer is diagnosed [6–8]. The 
presence of autoantibodies in sera of patients with solid 
or hematologic tumours has been documented by several 
studies [9–14]. All data concerning cancer-related autoa-
ntigens is collected in databases available at http://www.
cancerimmunity.org/peptide/.

The presence of antinuclear antibodies is detected in 
approx. 24% of patients with paraneoplastic syndromes, 
while in a group of people in whom antinuclear antibodies 
have been detected by coincidence, cancer incidence was 
estimated at approx. 2.9% [15, 16].

Various studies demonstrate the relation between an-
tibodies characteristic for rheumatic diseases and cancer 
incidence. In a report by Zuckerman et al., anticardiolipin 
antibodies were present in 22% of neoplastic sera, com-
pared to 3% for healthy population in control group [17]. 
Lossos et al. detected antiphospholipid antibodies in 68% 
of sera from patients with acute myeloid leukaemia [18]. 

Meanwhile, Crawford et al. described antibodies against 
human p53 in 9% of sera from breast cancer patients. 
These findings were confirmed by Caron de Fromentel et 
al., who found anti-p53 antibodies in 21% of sera from 
children with B-cell lymphoma [19].

Finally, autoantibodies against c-myc have been descri-
bed in sera from patients with breast and colorectal cancer, 
as well as with scleroderma, systemic lupus erythematosus 
and dermatomyositis [20–22].

These observations prove a significant autoimmune 
response activation, resulting in production of antibodies 
which also take part in pathogenesis of autoimmune and 
rheumatic diseases.

Polyarthritis

Paraneoplastic arthritis is a seronegative arthritis which 
may occur before cancer diagnosis. Typical symptoms inclu-
de muscle pains and morning stiffness. Joint pains involve 
hands, ankles and knees. Characteristic features include 
reduced prevalence of RF and anti-CCP antibodies, increa-
sed concentration of LDH and CRP and visibly accelerated 
ESR compared to regular arthritis. Other features helpful 
in differential diagnosis are asymmetric joint involvement, 
dominance of elderly patients, dominance of male sex and 
steroid resistance.

The period between diagnosis of paraneoplastic arthri-
tis and diagnosis of malignant neoplasm is shorter than 

a year. Although nearly all cancers may involve development 
of arthritis, most data concerns lymphomas, both NHL and 
HL, as well as breast cancer in women and lung cancer 
in men.

As mentioned in the introduction, anti-cancer therapies 
may lead to arthritis. The main culprits are cyclophospha-
mide, 5-fluorouracil, tamoxifen, methotrexate and cisplatin. 
Aromatase inhibitors are related to joint pains and loss of 
bone mineral density. Studies indicate that 47% of arthritis 
symptoms develop 2–3 months after administration of 
aromatase inhibitors has started.

Hypertrophic osteoarthropathy

It is characterized by clubbed fingers, synovitis of 
neighbouring joints, periosteal reaction visible on X-ray ima-
ges, tibia and femur pains and joint pains. This syndrome 
occurs in respiratory system cancers.

Palmar fasciitis and polyarthritis

This syndrome is characterized by bilateral contracture 
of distal phalanges, fasciitis, fibrosis and polyarthritis. It 
occurs in ovarian cancer, endometrial cancer, stomach 
cancer, pancreatic cancer, prostate cancer, cervical cancer 
and in Hodgkin disease.

Inflammatory myopathies

Polymyositis (PM) is an idiopathic inflammatory my-
opathy involving striated muscle tissue. The second syn-
drome from this group — Dermatomyositis (DM) — is an 
idiopathic inflammatory myopathy with skin manifestations. 
Both are characterized by acute or subacute onset, symme-
tric proximal muscle weakness, infiltration of mononuclear 
cells into muscle tissue and increased activity of muscle 
enzymes. Risk factors for DM/PM patients include: age  
> 45 years, male sex, skin necrosis, dysphagia, duration 
of disease < 4 months, ESR > 40 mm/h, high CRP concen-
tration and high phosphocreatine kinase activity, presence 
of anti-p155 antibodies. Studies indicate that the risk of 
a malignant neoplasm is significantly reduced in PM/DM 
patients with concomitant interstitial lung disease, arthral-
gia, Raynaud syndrome.

Several studies proved that cancer may occur before, 
at the same time as or after diagnosis of myositis. Cancer 
risk is much higher within the first 3 years of diagnosis 
[23]. Polymyositis is most common in tracheal cancer, lung 
cancer and non-Hodgkin lymphoma. On the other hand, 
dermatomyositis is related to stomach cancer, colorectal 
cancer, pancreatic cancer, prostate cancer, breast cancer 
and ovarian cancer, as well as tracheal/lung cancer and 
NHL.
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Vasculitis

The term cutaneous vasculitis encompasses a wide and 
heterogeneous range of syndromes, clinically characteri-
sed by inflammatory process involving vessels of various 
calibres and consequential skin damage, wherein usually 
a typical histopathological picture is established [24]. Va-
sculitis may be related to malignant neoplasms and may 
behave like a paraneoplastic syndrome. Palpable purpura 
is the most common skin manifestation. Patients with pa-
raneoplastic vasculitis are usually elderly and the syndrome 
more frequently involves significant areas of the skin; on the 
other hand, gastrointestinal tract and kidney involvement 
is observed less frequently compared to typical vasculitis 
cases. Furthermore, these patients more often suffer from 
anaemia, accelerated ESR and cytopenia. Paraneoplastic 
cutaneous vasculitis is related to the presence of a solid 
tumour. Lung cancer (non-small cell), prostate cancer, co-
lon cancer, kidney cancer, breast cancer, head and neck 
cancer (squamous cell) and endometrial cancer are the 
most common non-hematologic cancer types associated 
with cutaneous vasculitis [25].

Erythromelalgia

Erythromelalgia, that is painful erythema of the ex-
tremities, is a vasomotor disorder involving paroxysmal 
redness and warming of the distal parts of extremities, 
usually toes rather than fingers, accompanied by intense, 
burning pain. As a paraneoplastic syndrome, it is related to 
myeloproliferative disorders and thrombocythaemia in the 
course of systemic connective tissue diseases and chronic 
myeloid leukaemia.

RS3PE syndrome (remitting seronegative symmetrical 
synovitis with pitting oedema).

This syndrome is characterised by symmetrical synovitis 
of the hands and ankles with oedema, high concentration 
of acute-phase proteins, negative RF and no features 
of structural joint damage in radiographic examination. 
There is considerable oedema on the dorsal part of the 
palm, which makes grabbing difficult; it is caused mainly 
by extensor tenosynovitis.

Several cases of cancer involving RS3PE have been 
described thus far. The most commonly named types in-
clude Hodgkin’s lymphoma, leukaemias, myelodysplastic 
syndromes, T-cell lymphocytic leukaemia, prostate cancer, 
lung cancer, breast cancer, ovarian cancer, bladder cancer, 
endometrial cancer and malignant fibrous histiocytoma.

Prognosis for patients with RS3PE without concomitant 
cancer is excellent. Patients with RS3PE and cancer are 
characterised by weak response to glucocorticoid treatment 
and more dramatic systemic symptoms.

Lupus-like syndrome

This syndrome is characterised by skin lesions, arthritis, 
serositis, Raynaud’s phenomenon; other visceral compli-
cations are rare. Antinuclear antibodies may be present 
(usually in low titres), as can antiphospholipid antibodies; 
occasionally, leukopenia, thrombocytopenia or anaemia 
are also identified.

A metaanalysis of five prospective cohort studies 
published between 2002 and 2013 showed an increased 
risk of cancer of the haematopoietic system in patients 
with SLE [26]. This relation is particularly strong in case 
of non-Hodgkin lymphomas. Diffuse large B-cell lymphoma 
(DLBCL) is the most common type of NHL in SLE. Epide-
miologic studies were also able to identify increased risk 
of lung, liver and pancreatic cancer, but a decreased risk 
of breast and prostate cancer [27].

In addition, immunotherapy using interferon alpha 
and interferon gamma may also lead to development of 
a lupus-like syndrome.

Scleroderma-like syndrome

Scleroderma-like syndrome is one of the most common 
paraneoplastic syndromes. It is characterised by Raynaud’s 
phenomenon, thickening of the skin and pulmonary fibro-
sis. It typically develops in people over the age of 50; the 
onset of Raynaud’s phenomenon is sudden, skin lesions 
(on neck and torso, among others) progress quickly and 
sclerodactyly is present. Infrequently, high titres of anti-
nuclear antibodies and anti-topoisomerase I antibodies 
are also detected [28]. A study involving 23 patients with 
scleroderma and a concomitant cancer diagnosis from the 
cohort of the Johns Hopkins Scleroderma Centre showed 
that patients with autoantibodies against RNA polymerase 
III were more at risk of cancer progression, while no time 
dependency was found in patients with anti-centromere 
antibodies or anti-topoisomerase I antibodies. Patients 
were characterised by an enhanced expression of RNA 
polymerase III in cancerous tissues, suggesting a relation 
between tumour autoantigen expression and scleroderma-
-specific immune response [29].

Advanced age at the moment of scleroderma diagnosis 
was a strong predictor of shorter interval between cancer 
and scleroderma. For people in whom scleroderma deve-
loped at a young age, development of a tumour is a conse-
quence of immunosuppressive therapies, damage caused 
by the disease itself or environmental exposure rather than 
occurrence of pure paraneoplastic syndrome mechanisms. 
Cancer risk in this population was higher within the first 
12 months of cutaneous scleroderma diagnosis, gradually 
decreasing with the duration of the disease [30].
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Given the nearly universal occurrence of Raynaud’s 
phenomenon in patients with scleroderma, one should not 
forget adverse effects of certain cytostatic drugs, such as 
bleomycin, vinblastine, vincristine or cisplatin, which may 
lead to Raynaud syndrome [31]. Such clinical situations 
should be interpreted critically, as they are not examples 
of onset of a rheumatic disease in a patient undergoing 
chemotherapy, but constitute an instance of adverse effect 
of a drug. Occurrence of symptoms of scleroderma, or, more 
frequently, of a scleroderma-like syndrome, is typically 
linked with lung cancer; such relation is also encountered 
less frequently with stomach cancer, breast cancer, ovarian 
cancer, melanoma and multiple myeloma [32].

Sjögren syndrome

Sjögren syndrome is a systemic connective tissue 
disease, characterised by damage to the exocrine glands 
caused by inflammatory process. Immunologically, the basis 
of the disease is B-cell activation; this means that patients 
are particularly vulnerable to development of lymphomas.

Non-Hodgkin lymphomas are dominant cancer forms in 
Sjögren syndrome, and their incidence increases with time, 

encompassing approx. 10% of patients after the disease 
has continued for 30 years [33].

Lymphoma-related risk factors in Sjögren syndrome 
patients are well-known: persistent glandular itching, low 
C3 and C4 levels, cryoglobulinaemia, splenomegaly, leu-
kopenia, positive SSA/SSB.

Conclusions

Paraneoplastic syndromes constitute a conside-
rable problem in terms of diagnosis and therapy. In 
many cases they may represent the first symptom of 
a disease. In case of patients with a freshly diagnosed 
systemic connective tissue disease which resists stan-
dard treatment, with an unspecific course and atypical 
clinical picture, it is recommended to extend diagnosis 
to confirm or exclude a neoplastic background. Pro-
cedure in described syndromes does not differ from 
generally accepted principles applied in rheumatology, 
with simultaneous antineoplastic therapy. However, the 
possibility of withdrawal of rheumatic disease symptoms 
as the underlying neoplastic process is treated should 
be kept in mind.

Abstract
Paraneoplastic syndromes are symptoms or sets of symptoms accompanying cancer which often pass after said 
cancer is effectively treated. Causes of paraneoplastic syndromes are not fully understood. Mechanisms are related 
to abnormal hormone or cytokine secretion, as well as production of antibodies directed against the neoplasm. The 
most common paraneoplastic syndromes take the form of neurological syndromes, haematological disorders and skin 
lesions. The article presents the relation between malignant neoplasms and autoimmune connective tissue diseases.

Key words: paraneoplastic syndromes, malignant neoplasms, connective tissue diseases

References
1.	 Coussens LM, Werb Z. Inflammation and cancer. Nature. 2002; 

420(6917): 860–867, doi: 10.1038/nature01322, indexed in 
Pubmed: 12490959.

2.	 Mantovani A, Allavena P, Sica A, et al. Cancer-related inflammation. 
Nature. 2008; 454(7203): 436–444, doi: 10.1038/nature07205, 
indexed in Pubmed: 18650914.

3.	 Bojinca V, Janta I. Rheumatic Diseases and Malignancies. Journal of 
Clinical Medicine. 2012(7): 364–371.

4.	 Szekanecz E, András C, Sándor Z, et al. Malignancies and soluble 
tumor antigens in rheumatic diseases. Autoimmun Rev. 2006; 6(1): 
42–47, doi: 10.1016/j.autrev.2006.03.007, indexed in Pubmed: 
17110316.

5.	 Arbuckle MR, McClain MT, Rubertone MV, et al. Development of au-
toantibodies before the clinical onset of systemic lupus erythema-
tosus. N Engl J Med. 2003; 349(16): 1526–1533, doi: 10.1056/ 
/NEJMoa021933, indexed in Pubmed: 14561795.

6.	 Tomkiel JE, Alansari H, Tang N, et al. Autoimmunity to the M(r) 32,000 
subunit of replication protein A in breast cancer. Clin Cancer Res. 
2002; 8(3): 752–758, indexed in Pubmed: 11895905.

7.	 Frenkel K, Karkoszka J, Glassman T, et al. Systemic biomarkers of 
cancer risk. Cancer Detect Prev. 1996; 20: 234.

8.	 Frenkel K, Karkoszka J, Glassman T, et al. Serum autoantibodies 
recognizing 5-hydroxymethyl-2’-deoxyuridine, an oxidized DNA base, 
as biomarkers of cancer risk in women. Cancer Epidemiol Biomarkers 
Prev. 1998; 7(1): 49–57, indexed in Pubmed: 9456243.

9.	 Burnham TK. Antinuclear antibodies in patients with malignancies. 
Lancet. 1972; 2(7774): 436, indexed in Pubmed: 4115262.

10.	 Wasserman J, Glas U, Blomgren H. Autoantibodies in patients with 
carcinoma of the breast. Correlation with prognosis. Clin Exp Immunol. 
1975; 19(3): 417–422, indexed in Pubmed: 1081928.

11.	 Imai H, Ochs RL, Kiyosawa K, et al. Nucleolar antigens and autoan-
tibodies in hepatocellular carcinoma and other malignancies. Am  
J Pathol. 1992; 140(4): 859–870, indexed in Pubmed: 1314027.

12.	 Zuber M. Positive antinuclear antibodies in malignancies. Ann Rheum 
Dis. 1992; 51(4): 573–574, indexed in Pubmed: 1586268.

13.	 Solans-Laqué R, Pérez-Bocanegra C, Salud-Salvia A, et al. Clinical 
significance of antinuclear antibodies in malignant diseases: associa-
tion with rheumatic and connective tissue paraneoplastic syndromes. 

http://dx.doi.org/10.1038/nature01322
https://www.ncbi.nlm.nih.gov/pubmed/12490959
http://dx.doi.org/10.1038/nature07205
https://www.ncbi.nlm.nih.gov/pubmed/18650914
http://dx.doi.org/10.1016/j.autrev.2006.03.007
https://www.ncbi.nlm.nih.gov/pubmed/17110316
http://dx.doi.org/10.1056/NEJMoa021933
http://dx.doi.org/10.1056/NEJMoa021933
https://www.ncbi.nlm.nih.gov/pubmed/14561795
https://www.ncbi.nlm.nih.gov/pubmed/11895905
https://www.ncbi.nlm.nih.gov/pubmed/9456243
https://www.ncbi.nlm.nih.gov/pubmed/4115262
https://www.ncbi.nlm.nih.gov/pubmed/1081928
https://www.ncbi.nlm.nih.gov/pubmed/1314027
https://www.ncbi.nlm.nih.gov/pubmed/1586268


363www.journals.viamedica.pl/varia_medica

Beata Dubiel-Braszczok i et al., Paraneoplastic syndromes in rheumatology

Lupus. 2004; 13(3): 159–164, doi: 10.1191/0961203304lu521oa, 
indexed in Pubmed: 15119543.

14.	 Bei R, Masuelli L, Palumbo C, et al. A common repertoire of autoanti-
bodies is shared by cancer and autoimmune disease patients: Inflam-
mation in their induction and impact on tumor growth. Cancer Lett. 
2009; 281(1): 8–23, doi: 10.1016/j.canlet.2008.11.009, indexed in 
Pubmed: 19091462.

15.	 Whitehouse JM, Holborow EJ. Smooth muscle antibody in malignant 
disease. Br Med J. 1971; 4(5786): 511–513, indexed in Pubmed: 
4942740.

16.	 Shield F, Shiel WC, Jason M, et al. The diagnostic associations of 
patients with antinuclear antibodies reffered to a community theuma-
tologist. J Rheumatol. 1989; 16: 782–5.

17.	 Zuckerman E, Toubi E, Golan TD, et al. Increased thromboembol-
ic incidence in anti-cardiolipin-positive patients with malignancy. 
British Journal of Cancer. 1995; 72(2): 447–451, doi: 10.1038/ 
/bjc.1995.353.

18.	 Lossos IS, Bogomolski-Yahalom V, Matzner Y. Anticardiolipin antibod-
ies in acute myeloid leukemia: prevalence and clinical significance. 
Am J Hematol. 1998; 57(2): 139–143, indexed in Pubmed: 9462546.

19.	 Fromentel CDe, Chandrasekaran K, May P, et al. Presence of circulat-
ing antibodies against cellular protein p53 in a notable proportion of 
children with B-cell lymphoma. International Journal of Cancer. 1987; 
39(2): 185–189, doi: 10.1002/ijc.2910390211.

20.	 Yamauchi T, Naoe T, Kurosawa Y, et al. Autoantibodies to c-myc nu-
clear protein products in autoimmune disease. Immunology. 1990; 
69(1): 117–120, indexed in Pubmed: 2179128.

21.	 Doyle GA, Bourdeau-Heller JM, Coulthard S, et al. Amplification in 
human breast cancer of a gene encoding a c-myc mRNA-binding 
protein. Cancer Res. 2000; 60(11): 2756–2759, indexed in Pubmed: 
10850408.

22.	 Ben-Mahrez K, Sorokine I, Thierry D, et al. Circulating antibodies 
against c-myc oncogene product in sera of colorectal cancer patients. 
Int J Cancer. 1990; 46(1): 35–38, indexed in Pubmed: 2142141.

23.	 Hill CL, Zhang Y, Sigurgeirsson B, et al. Frequency of specific can-
cer types in dermatomyositis and polymyositis: a population-based 
study. Lancet. 2001; 357(9250): 96–100, doi: 10.1016/S0140- 
-6736(00)03540-6, indexed in Pubmed: 11197446.

24.	 Blanco R, Martínez-Taboada VM, Rodríguez-Valverde V, et al. Cuta-
neous vasculitis in children and adults. Associated diseases and 
etiologic factors in 303 patients. Medicine (Baltimore). 1998; 77(6): 
403–418, indexed in Pubmed: 9854604.

25.	 Zehnder P, Jenni W, Aeschlimann AG. Systemic vasculitis and solid 
tumors (epitheliomas). Rev Rhum Engl Ed. 1998; 65(6): 442, indexed 
in Pubmed: 9670339.

26.	 Apor E, O’Brien J, Stephen M, et al. Systemic lupus erythematosus 
is associated with increased incidence of hematologic malignan-
cies: a meta-analysis of prospective cohort studies. Leuk Res. 2014; 
38(9): 1067–1071, doi: 10.1016/j.leukres.2014.06.025, indexed in 
Pubmed: 25052307.

27.	 Goobie GC, Bernatsky S, Ramsey-Goldman R, et al. Malignancies in 
systemic lupus erythematosus: a 2015 update. Curr Opin Rheumatol. 
2015; 27(5): 454–460, doi: 10.1097/BOR.0000000000000202, 
indexed in Pubmed: 26125105.

28.	 Swierkot J, Lewandowicz-Uszyńska A, Bogunia-Kubik K. Paraneopla-
stic syndromes and rheumatic diseases. Postepy Hig Med Dosw (On-
line). 2014; 68: 944–954.

29.	 Shah AA, Rosen A, Hummers L, et al. Close temporal relationship 
between onset of cancer and scleroderma in patients with RNA poly-
merase I/III antibodies. Arthritis Rheum. 2010; 62(9): 2787–2795, 
doi: 10.1002/art.27549, indexed in Pubmed: 20506513.

30.	 Onishi A, Sugiyama D, Kumagai S, et al. Cancer incidence in systemic 
sclerosis: meta-analysis of population-based cohort studies. Arthritis 
Rheum. 2013; 65(7): 1913–1921, doi: 10.1002/art.37969, indexed 
in Pubmed: 23576072.

31.	 Vogelzang NJ, Bosl GJ, Johnson K, et al. Raynaud’s phenomenon: 
a common toxicity after combination chemotherapy for testicular can-
cer. Ann Intern Med. 1981; 95(3): 288–292, indexed in Pubmed: 
6168223.

32.	 Kerr LD, Spiera H. Scleroderma in association with the use of bleomy-
cin: a report of 3 cases. J Rheumatol. 1992; 19(2): 294–296, indexed 
in Pubmed: 1378497.

33.	 Voulgarelis M, Ziakas PD, Papageorgiou A, et al. Prognosis and outcome 
of non-Hodgkin lymphoma in primary Sjögren syndrome. Medicine (Bal-
timore). 2012; 91(1): 1–9, doi: 10.1097/MD.0b013e31824125e4, 
indexed in Pubmed: 22198497.

http://dx.doi.org/10.1191/0961203304lu521oa
https://www.ncbi.nlm.nih.gov/pubmed/15119543
http://dx.doi.org/10.1016/j.canlet.2008.11.009
https://www.ncbi.nlm.nih.gov/pubmed/19091462
https://www.ncbi.nlm.nih.gov/pubmed/4942740
http://dx.doi.org/10.1038/bjc.1995.353
http://dx.doi.org/10.1038/bjc.1995.353
https://www.ncbi.nlm.nih.gov/pubmed/9462546
http://dx.doi.org/10.1002/ijc.2910390211
https://www.ncbi.nlm.nih.gov/pubmed/2179128
https://www.ncbi.nlm.nih.gov/pubmed/10850408
https://www.ncbi.nlm.nih.gov/pubmed/2142141
http://dx.doi.org/10.1016/S0140-6736(00)03540-6
http://dx.doi.org/10.1016/S0140-6736(00)03540-6
https://www.ncbi.nlm.nih.gov/pubmed/11197446
https://www.ncbi.nlm.nih.gov/pubmed/9854604
https://www.ncbi.nlm.nih.gov/pubmed/9670339
http://dx.doi.org/10.1016/j.leukres.2014.06.025
https://www.ncbi.nlm.nih.gov/pubmed/25052307
http://dx.doi.org/10.1097/BOR.0000000000000202
https://www.ncbi.nlm.nih.gov/pubmed/26125105
http://dx.doi.org/10.1002/art.27549
https://www.ncbi.nlm.nih.gov/pubmed/20506513
http://dx.doi.org/10.1002/art.37969
https://www.ncbi.nlm.nih.gov/pubmed/23576072
https://www.ncbi.nlm.nih.gov/pubmed/6168223
https://www.ncbi.nlm.nih.gov/pubmed/1378497
http://dx.doi.org/10.1097/MD.0b013e31824125e4
https://www.ncbi.nlm.nih.gov/pubmed/22198497

