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A B S T R A C T   

Psoriatic patients present an increased risk for developing lymphoma, particularly cutaneous T-cell lymphoma 
(CTCL). To what degree psoriasis itself through chronic immune stimulation, or the immunosuppressive medi-
cations used for its treatment or comorbidities (obesity, diabetes mellitus, etc), or lifestyle (smoking, alcohol, 
diet, etc) may play a role in the onset of MF is not yet clear. Psoriasis and Mycosis Fungoides (MF), the most 
common variant of CTCL, represent two distinct entities sharing common pathogenetic mechanisms and a wide 
spectrum of common clinical features associated with the abnormal activation of T-cells. The aim of this study is 
to explore the relationship between MF and psoriasis by presenting two cases with clinical and histopathologic 
features of both psoriasis and MF with a particular emphasis on the time of presentation of both disorders, the use 
of previous immunosuppressive drugs as well as the therapeutic management of patients. Biopsy of the cutaneous 
lesions before the introduction of biologics should be incorporated in clinical practice. Biopsy of the cutaneous 
lesion should also be performed in the case of appearance of psoriasiform lesions during biologic treatment for 
autoimmune disorders because this may represent an indolent form of MF. Psoriatic patients with poor or no- 
response to treatment should be examined thoroughly for MF using immunochemistry and, if necessary, mo-
lecular biology techniques. In concomitant MF and psoriasis, combination treatment may be beneficial for both 
entities. Finally, a large multicentric registry of MF patients who were treated for benign dermatoses (i.e. eczema, 
psoriasis) with classic immunosuppressive drugs and/or biologics is needed to collect data and further clarify the 
enigmatic relationship between psoriasis, MF and immunosuppressive treatment.   

1. Introduction 

Early stage mycosis fungoides (MF), the most common type of 
Cutaneous T-Cell Lymphoma (CTCL), can mimic frequent and benign 
dermatoses such as eczema or psoriasis, delaying the diagnosis by 
several years [1]. MF has been characterized as a “dermatological 
masquerader” due to its multiple clinical variants, such as folliculo-
tropic, poikilodermatous, hypopigmented, capillaritis-like, verru-
cous/hyperkeratotic, psoriasiform, ichthyosiform and bullous. In its 
erythrodermic form, the differential diagnosis between eczema or pso-
riasis and MF is virtually impossible based on clinical appearance [1,2]. 

Psoriasis is one of the commonest chronic dermatoses, with 

approximately 2–3% of subjects affected worldwide, presenting with 
erythematous scaly plaques that can be clinically indistinguishable from 
psoriasiform MF [2–12]. Psoriasis, a chronic immune-mediated in-
flammatory disorder, has been linked to a moderately higher risk of 
certain malignancies, particularly keratinocyte, lung, urinary/bladder, 
oropharynx/larynx, hepatic and colorectal cancers as well as lym-
phomas [2,13,14]. 

During the last century, the occurrence of lymphoma in autoimmune 
disorders including psoriasis has been extensively investigated. More 
specifically, in rheumatoid arthritis (RA), the overall incidence of lym-
phoma is approximately twice than that in the general population 
[15–21]. A very recent collaborative analysis of 12 European registries 
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has shown that although the subtype of lymphoma distribution differed 
between RA and the general population, there were no differences in the 
distribution of lymphoma subtypes in patients with RA treated with 
Tumor Necrosis factor-alpha (TNF-α) inhibitors compared with bio--
naïve patients [22]. The association between psoriasis and lymphoma 
has also been discussed [2,14,23,24]. Two large population-based 
studies have shown that the incidence rates for Hodgkin lymphoma, 
non-Hodgkin lymphoma and CTCL were higher among patients with 
psoriasis compared with the general population [23,24]. A recent 
meta-analysis has shown that, compared to controls, patients with 
moderate-to-severe psoriasis presented a slightly elevated risk for 
developing lymphohematopoietic cancer (LHC), ranging from 1.7-fold 
for Hodgkin lymphoma, 1.3-fold for Non-Hodgkin lymphoma (NHL), 
multiple myeloma and leukemia to 6-fold for CTLC/MF [14]. 

On the other hand, based on case series and case reports [25,26], 
there have been cases of MF misdiagnosed as psoriasis. In these cases, it 
is very difficult to clarify: 1) whether patients also presented psoriasis 
that evolved to MF, and 2) what could be the potential link between MF 
and the use of immunosuppressive drugs, such as TNF-α inhibitors in 
psoriasis. However, it is worth noting that: 1) diagnosis of psoriasis is not 
supported by pathology most of the time and 2) histologic findings of 
lesions in early MF may be misinterpreted as psoriasis. Another 
intriguing point is the chronic sequence of the MF and psoriasis coex-
istence, and its connection with the use of biologics such as 
TNF-inhibitors in psoriasis. More specifically, regarding the time of MF 
appearance, it seems that MF appears frequently later in the course of an 
autoimmune or inflammatory disorder such as psoriasis and after the use 
of immunosuppressive drugs or biologics [25–28]. However, in a cohort 

of 177 patients with MF, MF preceded psoriasis diagnosis in 58.1% of 
cases, while 25.6% of psoriasis diagnoses were supported by pathology 
suggesting that the purported association between those two disorders is 
less likely due to misclassification bias [27]. 

The aim of this study is to explore the relationship of MF and pso-
riasis by presenting two cases with clinical and histopathologic features 
of both psoriasis and MF with a particular emphasis on the time of 
presentation of both disorders, the use of previous drugs as well as the 
therapeutic management of patients. 

2. Case reports 

2.1. First case 

A 65-year-old Caucasian male patient with a history of refractory 
psoriasis to many previous systemic treatments, including several bi-
ologics had been hospitalized in our Dermatology Department, being 
erythrodermic upon admission (Body Surface Area/BSA: 100%) with a 
longstanding exfoliative dermatitis (Fig. 1A and B). At the age of 43, he 
presented with xeroderma of the shins and 7 years later with moderate 
generalized xerosis of his body without erythema. The skin biopsy 
revealed ichthyosis. After 4 years, he reported a progressive loss of scalp 
hair leading to alopecia totalis, and 8 years later a rapidly spreading 
macular erythroderma with scattered thicker plaques and intense pru-
ritus. Histology of the latter revealed psoriasis. Since then, the patient 
has undergone a series of unsuccessful treatments depicted in Table 1. 

A new skin biopsy during his hospitalization in our clinic was diag-
nostic of folliculotropic MF (Fig. 1C). CT scans of neck, chest, upper and 

Fig. 1. A & B. The patient presented with 
longstanding exfoliative dermatitis. No nail 
psoriasis or psoriatic arthritis were observed. 
C. H&Ex40. Clear epidermotropism of atyp-
ical lymphocytes and one Pautrier’s micro-
abscess are observed. D. Psoriasiform 
appearance of the patient’s lesions, one 
month after initiation of interferon-alpha- 
2b. E. H&E x40. Biopsy of a lesion of the 
shoulder revealed both epidermotropism of 
atypical lymphocytes, as well as Munro’s 
microabscesses, acanthosis, hyper- and par-
akeratosis and effacement of the granular 
layer, elements of both MF and psoriasis 
within the same lesion. F. Pustular eruption 
on the patient’s scalp after 1.5 month of 
treatment with interferon-alpha-2b. 
G. Pustular lesion of the scalp revealed reg-
ular acanthosis, effacement of the granular 
layer, intense neutrophilic infiltrate and 
presence of Munro’s microabscesses. No 
features of MF were observed.   
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lower abdomen were negative for enlarged lymph nodes and visceral 
involvement. The stage of MF was T4N0M0B0 (IIIA). Treatment for MF 
was initiated (Table 1). After 1 month of treatment with interferon 
monotherapy, lesions gave the clinical impression of psoriasis and his-
tology from his posterior trunk and his right shoulder confirmed a 
limited infiltration by atypical cells diagnostic of MF, but the specimen 
from the shoulder demonstrated elements of both MF and psoriasis 

(Fig. 1D and E). 
Low dose methotrexate (10 mg q.w. per os) was added to interferon. 

Two weeks later, the patient initially showed slight improvement of his 
erythroderma (from 85% BSA to 75% BSA), but in a follow-up visit, he 
presented with pustular psoriasis of the scalp. New skin biopsies, one 
from the back and one from a pustule of the scalp (Fig. 1F and G), were 
diagnostic of MF and psoriasis respectively. The patient was 

Table 1 
Treatment modalities received by the first patient for psoriasis and mycosis fungoides.  

SERIES OF 
TREATMENT 

MEDICATION TREATMENT 
DURATION 

INITIAL BSA 
(%) 

BEST RESPONSE (% 
BSA) 

%BSA AT THE END OF 
TREATMENT 

PATIENT’S TREATMENT FOR PSORIASIS 
1 Acitretin 35 mg qd 3 months 100 50 100 
2 Adalimumab 40 mg q2w + MTX 7.5 mg 

qw 
4 months 100 0 100 

3 Acitretin 25 mg qd 7 months 100 60 100 
4 Secukinumab 300 mg q4w 8 months 100 70 80 
5 Adalimumab 40 mg q2w 3 months 80 70 80 
6 Ustekinumab 90 mg Once 80 80 100 

PATIENT’S TREATMENT FOR MF 
7 Bexarotene 300 mg qd 6 months 100 42 97 
8 Interferon a-2b 3MIU tiw 6 weeks 97 35 85 
9 Interferon a-2b 3MIU tiw + MTX 10 mg 

qw 
2 weeks 85 75 75 

PATIENT’S TREATMENT FOR MF AND PSORIASIS 
10 MTX 20 mg qw 6 weeks 75 68 73 
11 Acitretin 30 mg qd 3 weeks 73 70 70 
12 Bexarotene 300 mg qd + acitretin 25 mg 

qd 
2 months 70 35 35 

Abbreviations: BSA: Body Surface Area; MF: mycosis fungoides; MTX: methotrexate. 

Fig. 2. A & B. Psoriasiform lesions on the lower 
limbs with thick white scale and a tumor with 
erosions on the right chin, appearing 2 months after 
cyclosporine therapy. C. Histopathology of a psor-
iasiform plaque of the back revealed epidermo-
tropism of atypical lymphocytes, along with 
psoriasis features: regular acanthosis, elongation of 
the rete ridges, effacement of the granular layer, 
hyperkeratosis and parakeratosis. D. Psoriasiform 
plaque on the left sole of the patient, appearing 18 
months after TSEB therapy, confirmed as MF 
histologically.   
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consequently treated with a combination treatment targeting both MF 
and psoriasis (Table 1), and till today he has remained in partial 
remission. 

2.2. Second case 

A 55-year-old male Caucasian patient with a 4-year history of pso-
riasis presented with erythematous scaly plaques and recent diagnosis of 
bullous pemphigoid (BP) under remission, was hospitalized in the 
Dermatology Department with a newly appearing tumor on the right 
side of his chin. The latter appeared after 2 months of immunosup-
pressive treatment with cyclosporine for BP (Fig. 2A and B). 

Histology from the tumor of the chin and two specimens from 
psoriasiform plaques from his back and thigh respectively revealed MF 
and MF plaques with psoriasiform characteristics. (Fig. 2C). CT imaging, 
peripheral blood smear examination and immunophenotyping by flow 
cytometry were unremarkable. The MF stage was T3N0M0B0 (stage IIb). 

The patient underwent low dose Total Skin Electron Beam (TSEB) 
therapy (12 Gy) with complete response and remained completely clear 
for 18 months, after which he presented with a 1.5 cm psoriasiform 
plaque on his left sole (Fig. 2D), which was treated with electron beam 
therapy. 

3. Discussion 

Psoriasis and MF share common pathogenetic features associated 
with the abnormal function of T-cells although the precise mechanism of 
abnormal T-cell stimulation and migration is still under investigation. 
Both psoriasis and early MF exhibit a Th1 phenotype while recent data 
support a prevailing role of Th17 immune response in psoriasis and IL17 
expression in CTCL lesions induced by the JAK3/STAT3 signaling 
intracellular pathway [26,28]. Based on our cases, we underscore the 
following key points: 1) the coexistence of MF and psoriasis; 2) the 
clinical resemblance of psoriasiform MF to plaque psoriasis leading to 
difficulties in the differential diagnosis; and 3) the potential evolution 
from a cutaneous inflammatory disorder such as psoriasis to a malignant 
neoplastic disease such as MF after immunosuppressive treatment or due 
to the chronic immune stimulation [14,29,30] induced by psoriasis. 

MF and psoriasis are two distinct skin disorders that, in the vast 
majority of cases, present as separate entities, whereas in some cases 
they may coexist, or MF may present after psoriasis treatment, or MF 
may resemble psoriasis. Interestingly, there have been reports of CTCL 
presenting in patients with severe atopic eczema [31]; however, this 
association has not been confirmed in a case-control study [32]. Despite 
differences in their etiology, psoriasis and MF may share some common 
clinical, immunologic and histopathologic characteristics that render 
their distinction difficult as observed in the presented case reports. In the 
vast majority of cases with concomitant MF and psoriasis, the onset of 
psoriasis precedes the onset of MF [26]. 

In case #1, it is evident that the patient has suffered from MF since 
the alopecia appearance, with a psoriatic component. To what degree 
anti-TNF agents and other biologics contributed to the etiopathogenesis 
of MF is a matter of debate. There has been a delay in the diagnosis of MF 
(approximately 20 years). Intriguingly, the non-response of psoriasis to 
practically all biologics that he had received raised the suspicion of MF, 
which turned out to have histologic features of psoriasis. Case #2 was a 
typical case of psoriasis. The patient had erythematous, sharply defined 
scaly plaques, on both non-sun and sun-exposed areas of his skin. A 
common feature of both cases is the appearance of histologically 
confirmed MF lesions after receiving immunosuppressive therapy. In 
case #2, while the BP subsided rapidly (within 4 weeks), it seems that 
cyclosporine may have played a certain role in the progression of plaque 
stage to tumor stage MF. 

Psoriasiform MF is not a common variant of MF; nevertheless, it has 
been demonstrated in case reports [33–37]. It can mimic psoriasis both 
clinically and histologically. MF can even present as pustulosis of the 

palms and soles [24,38]. Apart from the characteristic features of MF, 
histologic features of psoriasis, such as elongation of the rete ridges with 
regular acanthosis, hyperkeratosis with parakeratosis, thinning, or total 
effacement of the granular layer and Munro microabscesses are present. 
Overall, it appears reasonable that misclassification between the two 
disease entities, psoriasis and MF, could explain the strong associations 
between psoriasis and CTLC observed in the literature [2]. 

The relationship between psoriasis and LHC has been controversial 
due to the limitations of the epidemiologic studies conducted in the USA 
and Europe, including among others their retrospective design, the 
modest sample size, the diagnosis misclassification bias and the evalu-
ation of psoriasis severity [2]. The relative risks associating psoriasis 
with LHC may also reflect the co-risk parameters of metabolic associated 
disorders, such as obesity and diabetes mellitus (DM), smoking and 
alcohol consumption [2,5,6,8,10,39,40]. We cannot exclude that the 
increased likelihood of LHC in psoriasis patients may be explained by 
genetic factors, unhealthy lifestyle (smoking, alcohol, diet, etc), 
comorbidities such as obesity and DM, chronic use of immunosuppres-
sant drugs and the chronic immune/inflammatory state with persistent 
stimulation of lymphocytes that characterizes chronic psoriasis [2,6]. 
Indeed, chronic psoriatic skin inflammation is related with sustained 
skin T-cell activation, elevating the risk of accumulating genetic muta-
tions and ultimately lymphomagenesis [14]. As T cells are the over-
activated lymphocytes in psoriasis, a higher occurrence of T lymphoma, 
such as CTCL, is expected in psoriasis. Besides, psoriasis and CTLC may 
share common genetic background that enhance tumor cell proliferation 
and survival [14]. Moreover, obesity, which represents the most com-
mon comorbidity in psoriasis, is characterized by the overgrowth and 
dysfunctionality of the adipose tissue resulting in substantial alterations 
in its cellular composition as well as in the dysregulation of proin-
flammatory adipocytokines that synergically promote chronic subclini-
cal inflammation, insulin resistance, microenvironmental and cellular 
perturbations and tumor transformation in pre-existing clones [41–57]. 

Whether the chronic use of selected immunomodulatory drugs may 
influence the risk of LHC/CTCL is a matter of debate. Immunosuppres-
sive agents may elicit a lack of immune surveillance facilitating thereby 
the development of CTCL. Immunosuppression elicited by cyclosporine, 
methotrexate with photochemotherapy (PUVA), and TNF-inhibitors or 
other biologics could speed up the onset and evolution of MF in psoriatic 
patients [2]. The chronic use of high dose of cyclosporine has been 
linked to an elevated risk of lymphoma in patients with psoriasis [58]. 
Whilst acitretin may be protective against LHC, the use of methotrexate 
has shown mixed results [14,59,60]. The mechanisms by which anti--
TNFα agents either trigger or promote progression of cutaneous lym-
phoma have not yet been elucidated. Anti-TNFα agents may negatively 
affect the stimulation and function of NK cells by impairing the immu-
nosurveillance against B-cell lymphoma [61]. In a recent meta-analysis, 
patients with inflammatory bowel disease treated with anti-TNFα agents 
presented a moderate increased risk of lymphoma while in the setting of 
psoriasis patients, their chronic use presented comparable malignancy 
risk with that of surveillance and epidemiologic registries [14,62–65]. 
However, a recent multicenter retrospective study of 22 patients (20 
patients with CTCL and 2 with Cutaneous B-Cell Lymphoma) provided 
extensive data highlighting the potential connection between anti-TNFα 
agents and cutaneous lymphoma [66]. In most patients, a primary skin 
disorder was the indication for the use of anti-TNFα agents. The majority 
of them had been clinically diagnosed with psoriasis, psoriasiform 
dermatitis, or idiopathic erythroderma prior to the use of anti-TNFα 
therapy. A baseline biopsy was performed in 83.3% of patients with 
cutaneous disorder. None of the performed biopsies has shown any 
features of cutaneous lymphoma, and the most frequent histologic 
diagnosis was “psoriasis” or “psoriasiform dermatitis”. The median time 
from anti-TNFα initiation to a histologically confirmed cutaneous lym-
phoma diagnosis was 6 months (range: 1–24 months). So far, a total of 
31 cases have been reported in the literature with presentation of 
cutaneous lymphoma after treatment with anti-TNFα agents [24–26]. 
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Data on the association between CTCL and non-anti-TNFα biologics 
are scant. There have been no reported cases connecting the onset of MF 
with the anti-IL12/23 biologic ustekinumab. Interestingly, Yoo et al. 
have shown the histopathologic confirmation of MF after 12 and 8 weeks 
of secukinumab (interleukin-17A antagonist) use for psoriasis treatment 
in two cases [28]. Inhibition of the Th17-mediated immune response 
may theoretically lead to further immunosuppression and disease pro-
gression in CTCL by shifting the Th17/Tregs equilibrium towards Tregs 
that may play an important role in the pathogenesis of CTLC [28]. 
However, the major limitation of this study was the non-performance of 
a baseline skin biopsy before secukinumab initiation, implying that the 
two patients may have probably suffered from MF instead of psoriasis. 
Additionally, these patients had failed to respond to other psoriasis 
treatments before secukinumab, such as apremilast, NB-UVB photo-
therapy and acitretin. Interestingly, there have also been reported 
CTCL-like cases triggered by drugs [67]. However, these cases should 
not be considered true lymphomas, but rather lymphomatoid drug re-
actions. Their prominent characteristic is that the dermopathy subsides 
with the withdrawal of the incriminating medication. Therefore, these 
cases should not be confused with true lymphomas that could be trig-
gered by TNF-α inhibitors [66]. 

4. Conclusion 

Psoriasis and MF are two distinct entities sharing common patho-
genetic features associated with the abnormal activation of T-cells. 
Nonetheless, there is growing evidence that psoriatic patients may 
develop MF in the course of the disease. Dermatologists should be aware 
of an elevated risk of CTCL, particularly MF, in patients with psoriasis. 
To what degree psoriasis itself through chronic immune stimulation, or 
the medications used for its treatment or comorbidities and lifestyle may 
play a role in the onset of MF is not yet clear. There is not sufficient 
evidence to support a causal association between the use of biological 
therapies and MF in patients with psoriasis. Besides, MF can be an 
imitator of psoriasis –both clinically and histopathologically– an entity 
referred to as “psoriasiform MF”. Biopsy of the cutaneous lesions before 
the introduction of biologics should be incorporated in the clinical 
practice. Biopsy of the cutaneous lesion should also be performed in the 
case of appearance of psoriasiform lesions during biologic treatment for 
autoimmune disorders because this may represent an indolent form of 
MF. Psoriatic patients with poor or no-response to treatment should be 
examined thoroughly for MF using immunochemistry and, if necessary, 
molecular biology techniques. In cases where histologic features of both 
MF and psoriasis are found, combination treatment should be given 
addressing both disorders. A large multicentric registry of MF patients 
who were treated for benign dermatoses (i.e. eczema, psoriasis) with 
classic immunosuppressive drugs and/or biologics is needed to collect 
data and further clarify the enigmatic association between psoriasis, MF 
and immunomodulatory treatment. Finally, larger well-designed pro-
spective studies in patients with histologically confirmed psoriasis are 
required to elucidate the association between psoriasis, its treatment 
and MF. 
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