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Is psoriasis a high risk factor for tumors?
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Abstract
Psoriasis is a chronic, autoimmune cause of the inflammatory disease, affecting about 2% to 3% of the
world’s population [1]. The disorder is characterized by abnormally infiltration and activation of T
cells and various other immune cells, which cause hyper proliferation of keratinocytes and
inflammatory processes. Common comorbidities of psoriasis include psoriatic arthritis, inflammatory
bowel disease, cardiovascular disease and metabolic syndrome [2]. There is accumulating evidence
suggesting a positive association between psoriasis and cancer. Although conflicting data on the risk of
specific cancers in patients with psoriasis, the increased risk of some cancers in psoriasis patients has
been shown. Why there's a link between psoriasis and cancers. Here are the possible explanations, the
co-risk factors psoriasis and tumors, the chronic inflammatory nature of the disease, and the immune
modulatory treatments.
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The co-risk factors for tumors in psoriasis
Obesity and smoking are risk factors for incident psoriasis,
aggravates existing psoriasis [3-5]. Obesity is defined as the
expansion of white adipose tissue, which secrete various
soluble mediators including cytokines (IL-1, IL-6, IL-10, TNFα), leptin, adiponectin, and resistin. The adipocytes-secreted
mediators possess pro-inflammatory capabilities and cause the
long-term inflammatory state in obese individuals. Obesity
predisposes to the onset of psoriasis and aggravates existing
psoriasis through pro-inflammatory pathways. Obesity has long
been recognized as the largest avoidable cause of cancer in
nonsmokers [6-7]. The adipocytes-secreted mediators also
regulate the tumor microenvironment and tumor behavior.
After entrance to the cancer microenvironment, cancerassociated adipocytes and adipose-derived stem cells heighten
protumoral effects. Insulin resistance, hyperglycemia, and
dyslipidemia stemmed from obesity can further enhance tumor
growth and development.
Smoking is recognized as a strong risk factor for several
cancers, especially for lung cancer [8]. Several studies have
shown that patients with psoriasis are more likely to be active
smokers. Tobacco smokers are exposed to a mixture of more
than 7,000 chemicals including serious of dangerous free
radicals, which can cause oxidative stress and interfere with
psoriasis related signal pathways, such as mitogen-activated
protein kinase, nuclear factor kappa B (NF-κB), and JAKSTAT pathways. Nicotine also induces the secretion of
psoriasis causing factors including IL-2, TNF-α, IL-12, and
granulocyte-monocyte colony-stimulating factor [5]. Moreover,
smoking can also reduce the effect of anti-inflammatory drugs
by promoting systemic inflammation.

The nature of chronic inflammatory on psoriasis
Chronic inflammation can directly damage DNA and make
cells more susceptible to mutagens. Through inflammatory

mediators, such as cytokines (TNF-α, IL-12, IL-6),
chemokines, growth factors and proteases produced by tumorassociated lymphocytes and macrophages, inflammation can
act as a tumor promoter by enhancing the ability of tumor cells
to survive, proliferate and invade, and stimulation tumor
angiogenesis and lymphatic angiogenesis [9]. Furthermore, the
inflammatory mediators also can directly suppress immune
responses [10]. The association between chronic inflammation
and higher risk of cancer were demonstrated by the increased
tumorigenesis seen in various medical conditions. Psoriasis can
begin at any age and last a lifetime with inflammatory status.
Patients with severe psoriasis sustained with the long-lasting
chronic inflammation, which may play a role in the
development of cancer, as chronic inflammation promotes
initiation and progression of neoplastic growth [11].
Furthermore, skin lesions of psoriasis patients showed
epidermal dysfunction and decreased filaggrin expression,
which may contribute to the moderate increase of skin cancer
risk by decreased UV protection. A study involving more than
32,000 women found a significant association between colon
cancer and psoriasis [12]. This observed association may
reflect the role of inflammation in cancer development since
colon cancer has been consistently shown to be associated with
inflammation. Other studies also suggest an increased risk for
cancer of the NMSC, lymphoma, lung cancer, urinary bladder,
oropharynx/larynx, liver/gallbladder [13-15]. Like psoriasis,
lupus erythematodes and rheumatoid arthritis, another chronic
inflammatory diseases, have also been associated with certain
types of cancer [16,17].

The immune modulatory treatments
The immune modulatory treatment is an effective and widely
used therapy for psoriasis, which can significantly improve the
disease burden and quality of life of patients with psoriasis. In
general, topical therapies and narrowband ultraviolet B (UVB)
phototherapy is effective in mild cases, systemic treatments
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such as methotrexate (MTX), cyclosporine (CsA), retinoids,
psoralen plus ultraviolet A (PUVA) phototherapy and
biological agents: tumor necrosis factor alpha (TNF-α)
inhibitors, ustekinumab and newer biologics, are wildly used in
the treatment of moderate-to-severe psoriasis [18]. There is
ongoing concern about whether immunomodulatory therapy
for psoriasis will increase the burden of certain cancer.
Excessive UV irradiation is a well-established carcinogen for
skin cancer. The association between PUVA and a substantial
increase in the risk of nonmelanoma skin cancer, in a dose
dependent fashion, is well documented [19]. After receiving
>100 PUVA treatments, skin cancer risk is increased. The
carcinogenic effect of PUVA may relate to direct DNA
photoadduct formation and DNA base changes induced by
reactive oxygen species [20]. Although UVB from sunlight is a
well-established carcinogen, cumulative data suggest that
broadband or narrowband-UVB therapy does not increase the
risk of skin cancer [21,22].
As calcineurin inhibitor, CsA inhibits inflammation through
blocking IL-2 production by activated CD4+ T cells. The
higher risk of lymphoma, internal malignancies, and skin
cancers induced by CsA are well noted in organ transplant
patients [23]. When CsA is used continuously for less than 6
months or intermittently for less than 2 years, no skin cancers
has been found in psoriasis, which has been confirmed by a
review of 60 studies, including over 1700 psoriasis patients
treated with ciclosporin [24]. However, when used for more
than 2 years and previous therapies (PUVA and MTX), the
incidence of cutaneous malignancies, mainly SCC, increased 6
folds [25].
As a folic acid analog, MTX suppresses cell proliferation by
inhibiting DNA synthesis. The higher risk of melanoma and
EBV-positive lymphomas in psoriasis patients using
methotrexate have been reported [26]. More than 36 months
treatment with MTX resulted in an elevated risk of lymphoma
in psoriasis patients, compare to general population [27].
However, low-dose MTX treatment (≤30 mg/week oral or
17.5-22.5 mg/week subcutaneously) monotherapy has no
increased malignancy risk [28,29].
TNF-α is a key mediator of the dysregulated immune and
inflammatory function in psoriasis. TNF-α inhibitors are the
most widely used biologics for patients with moderate-tosevere psoriasis. Given the immunomodulatory mechanism of
biologic therapies for psoriasis, there are concerns that longterm exposure to biologics may increase the risk of developing
cancer. Although several studies have confirmed an increase in
SCC risk in patients with psoriasis on biological therapies [30],
the data for melanoma risk is contradictory. Numerous recent
meta-analyses, observational and cohort studies found no
significantly increased risk of systemic malignancies [31,32].
In recent years, a series of new biologics that targets of interest
in psoriasis including IL-12, IL-23, IL-17, Janus kinase and
phosphodiesterase-4, has greatly expanded the spectrum of
therapeutic options. The malignancy incidence rates for these
newer biologics remains to be determined [33,34].

Conclusion
In summary, a variety of aggravating and inducing factors on
psoriasis such as obesity, smoking, so many harmful items
associated with psoriasis itself on the body's immune system,
such as anxiety, depression, long-term chronic inflammatory
reaction and a lot of psoriasis therapy and medications such as
PUVA, immunosuppressants, biological agents, to varying
degrees increase the potential risks for psoriasis patients to
develop tumors. Particularly, with a large number of biological
agents have widely been used in psoriasis, the mechanism on
development and occurrence of tumor induction has aroused
widespread concern. How the psoriasis does increases the risk
for some cancers? The cancer risks are higher in patients with
severe psoriasis than mild type? Is rarely the risk might be
associated with the effect of systemic immunosuppressants,
biological agents treatment? So many questions on cancer
associated with psoriasis are worth to be explored in the future.
Overall, the exactly mechanism on cancer development and
incidence in psoriasis with different risk should be a long-term
concern.
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