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Abst rac t
Introduction: The course of psoriasis is associated with recurrence of the lesions at the same location despite ef-
fective treatment. It is due to the presence of TRM (tissue-resident memory cells) in the seemingly healthy skin, 
which may initiate an inflammatory cascade. 
Aim: The assessment of TRM in psoriatic lesions prior to and after 12 weeks of systemic therapy with methotrexate 
(MTX) or secukinumab (SEC) or ixekizumab (IXE) or adalimumab (ADA). 
Material and methods: TRM markers (CD4, CD8, CD103, CD69, CD49, CXCR6) and the tissue expression of cytokines 
(IL-17, IL-22) in the psoriatic lesions obtained from 13 patients compared to 10 healthy skin samples were evaluated 
with immunohistochemistry. Biopsy specimens were collected three times from the same psoriatic plaque before 
and after 4 and 12 weeks of therapy. 
Results: The expression of TRM markers in the lesions decreased at three time points (W0, W4, W12), revealing 
the diminished intensity of fluorescence over time with each therapy. The most rapid response was observed with 
anti-IL-17 therapy at W4 of treatment, while with MTX and ADA at W12. 
Conclusions: The decreased expression of TRM markers occurring predominantly in the lesional dermis and not in 
the epidermis over 12 weeks of observation may be due to the poorer penetration of systemic drugs to the epider-
mis, or the process of psoriatic lesion regression in the epidermis is secondary to the reduction of inflammation in 
the skin, or TRM in the epidermis may be more resistant to therapy.

Key words: psoriasis, tissue-resident memory cells, methotrexate, biologics.

Introduction

The course of psoriasis is associated with the persis-
tence of lesions at specific locations and their recurrence 
at the same location (up to 90% of eruptions) despite 
effective treatment. According to the literature, after the 
regression of psoriatic plaques, a trace of inflammation re-
mains in the seemingly healthy skin in the form of tissue-
resident memory (TRM) cells. The cells constitute a trace 
of “immunological memory”. They may rapidly induce in-
flammation triggering the recurrence of the disease [1, 2]. 

TRM cells are unable to recirculate. In psoria-
sis they are represented by two main types: TRM 
CD8+CD69+CD103+ abundant in the lesional epidermis, 
and TRM CD4+ CD69+CD103+ located in the dermis [1, 3]. 
Epidermal TRM CD8+ express CD103, a receptor of adhe-
sion for E-cadherin, which determines their location in 
the epithelial tissue [3–7]. The CD69 antigen plays a key 

role in differentiating T cells in tissues from those in cir-
culation. It is responsible for their settling, preventing 
their recirculation via the suppression of the sphingosine 
1-phosphate receptor (S1P1). It enables the differentiation 
between TRM CD69+ and TEM (effector memory) cells 
which are negative (CD69–) [8]. TRM cells also express 
CD49a molecule which binds collagen IV present in the 
stratum basale [6, 9–11]. CD103+ TRM cells produce IFN-γ, 
IL-17A and IL-22 [3]. As regards ex vivo-multiplied T lym-
phocytes some populations of CD8+CD103+ T lympho-
cytes produce IFN-γ, IL-17A or IL-22, while CD4+CD103+ 
T lymphocytes rarely produce the cytokines. As regards 
CD8+ T lymphocytes, IL-17A is more commonly produced 
by TRM CD103+ cells than by CD103– T lymphocytes. 
Therefore, CD8+CD103+ TRM cells are effective in pro-
ducing IL-17A. Other molecules, discerning TRM cells 
from other circulating types of T memory cells, includ-
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ing CXCR3, CXCR6 and CD101 were also described in the 
literature [10–12]. It was determined that CD49a, CD103, 
CXCR6, CX3CR1 and PD-1 were the essential TRM surface 
markers which differentiated CD69+ and CD69– human 
memory cells in tissues [8, 11]. However, some research-
ers consider CXCR6 as a TRM-specific marker present in 
the mucous membrane and lymphatic tissue [11].

The particular pathogenic properties of TRM CD8+ in 
psoriasis are due to the fact that they express the IL-23 
receptor and are capable of producing proinflammatory 
IL-17 and IL-22 in the skin, even many months after the 
resolution of lesions, and their quantity is correlated with 
the duration of the disease [1, 2, 4, 6, 9, 13–15]. It also ex-
plains the rapid recurrence of lesions at specific locations 
after a trigger factor is activated. 

The implementation of treatment, both systemic and 
topical, aims at the reduction of inflammation, suppres-
sion of the production of TRM and the limitation of the 
number of TRM cells. It may be of key importance in the 
explanation of rapid recurrences after topical glucocorti-
coid (GCS) use and longer remission rates after the admin-
istration of systemic preparations [16, 17]. The duration of 
remission varied even in case of treatment with monoclo-
nal antibodies. The use of IL-23 inhibitors proved to result 
in longer psoriasis remission after treatment discontinu-
ation compared to TNF inhibitors [3, 18]. TRM quantity is 
not only influenced by the type of the drug and its mecha-
nism of action, but also by the duration of therapy neces-
sary for the quantity to be reduced. The issue has not been 
fully elucidated and requires further research. 

Aim

The present study aimed at the assessment of the 
occurrence of TRM in psoriatic eruptions before and after 
therapy in patients treated systemically with methotrex-
ate (MTX) or secukinumab (SEC) or ixekizumab (IXE) or 
adalimumab (ADA). 

Material and methods

The study group included patients with plaque psoria-
sis (n = 13), aged 18 to 60 with no concomitant psoriatic 
arthritis. The patients were treated in our centre. The ex-
clusion criteria were as follows: chronic and acute inflam-
matory conditions other than psoriasis, neoplastic disease, 
exacerbation of a cardiovascular disease, cardiac, renal or 
liver failure. The inclusion criteria were as follows: patients 
with the severity of psoriatic lesions PASI > 10, no systemic 
treatment of psoriasis for at least 4 weeks or topical treat-
ment for 1 week prior to enrolment in the study. 

The control group (n = 10) included healthy volun-
teers with no previous/family history of psoriasis, no con-
comitant autoimmune or inflammatory diseases.

Psoriatic patients were treated with MTX at a dose 
of 15 mg/week for 12 weeks. They also received folic acid  

5 mg on the second day after MTX administration (n = 4). 
Anti-IL-17 drugs (n = 5): secukinumab and ixekizumab, 
and anti-TNF drugs (n = 4) were administered according 
to recommended therapeutic regimens.

Biopsy specimens were collected three times from 
the same psoriatic plaque before introducing the therapy, 
after 4 and 12 weeks of therapy initiation (with the use of 
a 4-mm biopsy punch). 

Tissue samples (lesional skin obtained from psoriatic 
patients and non-lesional skin from healthy individuals) 
were cut into 5-μm-thick sections with the use of the 
cryostat system (SLEE MEV, Germany) and mounted onto 
glass slides coated with poly-L-lysine (Menzel-Glaser, 
Braunschweig, Germany). Frozen sections of the exam-
ined tissues were thawed to room temperature and fixed 
in acetone. After being rinsed in 0.01 M PBS, they were 
incubated with 2.5% normal horse serum for 30 min 
at room temperature (Vector Laboratories, USA) to de-
crease nonspecific binding. Subsequently, they were in-
cubated at 4°C overnight with mouse anti-CD8 and CD4 
or rabbit anti-CD103, CD69, CD49, CXCR6, IL-17 and IL-22 
polyclonal antibodies (1 : 50; Biorbyt, UK). On the follow-
ing day, the sections were washed 3 times in PBS and 
incubated for 30 min with secondary horse anti-mouse/
rabbit antibodies (commercially diluted; ImmPRESS Uni-
versal reagent Anti-Mouse/Rabbit Ig; Vector Laboratories). 
During the analysis of CD4+CD103+ and CD8+CD103+, 
after being blocked with 2.5% normal goat serum for  
30 min, the frozen sections were incubated with the pri-
mary mouse anti-CD8 and -CD4 and rabbit anti-CD103 
polyclonal antibody (1 : 50; Biorbyt, UK) and the second-
ary goat anti-mouse/rabbit antibodies (VectaFluor Duet 
Kit, X-Rabbit IgG/D488 X-Mouse IgG, Vector Laboratories, 
USA). The immunohistochemical specimens were viewed 
under a fluorescent microscope (CH30/CH40; Olympus, 
Tokyo, Japan).

The study was conducted according to the guidelines 
of the Declaration of Helsinki, and approved by the Bio-
ethical Committee of the Warmia and Mazury University 
(24/2020). 

Statistical analysis

After the assumptions of the normality and homo-
geneity of variances were checked, the results were pro-
cessed statistically with non-parametric tests (the system 
was not in accordance with normal distribution). ANOVA 
Kruskal-Wallis test was used to compare the studied 
groups with the controls and Friedman ANOVA (Kendall’s 
W Value) was used to compare repeatable measurements 
at three time points during different types of therapy in 
the studied groups. Correlation between proteins was 
analysed with the Spearman’s test. All statistical analy-
ses were performed with Statistica software (release 13, 
StatSoft Inc., USA). Differences were regarded as statisti-
cally significant at p < 0.05. The results were expressed 
as means ± SEM.
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Results

The immunoreactive area of CD8 was always larger 
in the epidermis than in the dermis (p < 0.05) of patients 
undergoing therapy with anti-interleukin 17 (SEC or IXE) 
(Figure 1). During the 4th week of observation, the de-
crease in CD8 immunoreactive area was observed in both 
skin layers (p < 0.05) with the levels being comparable 
to those in healthy individuals. Similarly, the decrease in 
CD4 immunoreactive area was noted both in the epider-
mis and in the dermis during the second measurement 
(p < 0.05), but the immunoreactive areas were larger in 
the dermis during the therapy (p < 0.05). The areas of 
CD103 and CD49 remained unchanged during the ther-
apy, but a higher level was observed in the epidermis 
at each time point (p < 0.05). In case of CD69, the area 
diminished in the epidermis during the 4th week of the 
therapy and then it remained unchanged until the 12th 
week (p < 0.05). No changes were observed in the dermis 
between measurements. Contrary to CD69, the area of 
CXCR6 did not change in the epidermis, whereas in the 
dermis it was smaller during the 4th and 12th week than 
before the therapy (p < 0.05). The immunoreactive area 
of IL-17A and IL-22 was stable in the epidermis during 
the therapy. However, a significant decrease was noted 
in the dermis during the 4th week (p < 0.05), which was 
equal to the outcomes of healthy controls. The level of 
IL-22A in the epidermis correlated with CD103 (r = 0.6257,  
p < 0.05) and CD69 (r = 0.6250, p < 0.05) during the ther-
apy with anti-IL-17. 

No changes in the immunoreactive areas of CD8, CD103 
and CD49 were reported in the second analysed therapy 
with anti-tumour necrosis factor α (ADA) (Figure 2). 
The areas were larger in the epidermis in comparison 
with the dermis (p < 0.05). Interestingly, in case of CD4, 
the decrease in area size was observed during the third 
measurement (the 12th week) both in the epidermis as 
well as in the dermis (p < 0.05). The immunoreactive area 
of CD69 and CXCR6 (p < 0.05) in the epidermis was de-
creased during the 12th week of observation. As regards 
the dermis, the area diminished only in case of CD69. 
In contrast, the area of IL-17A and IL-22 remained un-
changed in the epidermis, but it was smaller in the der-
mis during the 4th week of observation than before the 
therapy (p < 0.05). 

Similarly to the therapy with anti-IL-17, the immu-
noreactive area of CD8 was decreased in the epidermis 
during therapy with MTX. However, the response was de-
layed (the 12th week of therapy, p < 0.05) (Figure 3). The 
change during the 12th week was also noted in case of 
CD4 area, but it was observable in the dermis (p < 0.05). 
As regards the third measurement, the decrease in CD103 
and CD69 was reported in the epidermis (p < 0.05), 
whereas the area in the dermis was unchanged. The area 
of CD49 and CXCR6 was constant during therapy, but dif-
ferences between layers were observed (p < 0.05). In con-

trast, the area of IL-17A remained unchanged in the epi-
dermis. However, a significant decrease was observed in 
the dermis during the 4th week of the therapy (p < 0.05). 
Similarly, in case of IL-22, the area in the dermis was re-
duced (p < 0.05) during the 4th week (equating to the 
outcome in healthy controls). Additionally, the decrease 
in IL-22 was also noted in the epidermis during the 12th 
week (p < 0.05). The changes of the area of CD8 were 
negatively correlated with IL-17A (r = –0.8461, p < 0.05) 
in the epidermis. 

The location of typical TRM markers in the lesional 
epidermis and dermis was assessed at three time points 
for all the therapies. It was demonstrated that the inten-
sity of marker fluorescence diminished throughout the 
therapies (Figure 4, Table 1).

The analysis of CD4+CD103+ and CD8+CD103+ dur-
ing different systemic therapies showed changes in areas 
only in case of treatment with anti-IL-17. The decrease 
in the size of areas was reported only in the epidermis 
during the 4th week – CD4+CD103+ (p < 0.05) and during 
the 12th week – CD8+CD103+ (p < 0.05), in case of the 
absence of changes in the dermis (Figures 5 and 6).

Discussion 

Similarly to other authors, we demonstrated the in-
creased quantity of cells expressing CD8+CD103+ in the 
lesional epidermis and CD4+103+ in the lesional dermis 
compared to the skin of healthy volunteers (Figure 5)  
[9, 13, 19, 20]. Moreover, Kurihara et al. reported that the 
number of CD8+CD103+ TRM cells in psoriatic epidermis 
correlated with the thickness of the psoriatic plaque, i.e. 
the intensity of keratinocyte proliferation. They were ca-
pable of producing IFN-γ, IL-17A or IL-22 [4]. Additionally, 
the production of IL-17A was higher in patients with the 
longer duration of the disease [20]. The accumulation of 
epidermal CD8+ T cells may induce both keratinocyte hy-
perproliferation and papillomatosis (the parallel increase 
in CD8+ count and the intensity of Ki67 staining in kera-
tinocytes) [13]. CD8+ cells infiltrating the epidermis are 
CD103+ and those are considered to be the proper TRM, 
while CD4+ in the dermis express CD103 to a low extent 
[3, 9]. The present study also showed the expression of 
CD103 to be considerably lower (Figure 2). 

There is a paucity of research assessing the dy-
namics of the changes of TRM count under the influ-
ence of implemented psoriasis treatment. The present 
study was performed to assess the location of typical 
TRM markers in the lesional epidermis and dermis at 
three time points for three different systemic thera-
pies (MTX, anti-IL-17 and anti-TNF). It revealed that 
the intensity of the fluorescence of some antigens di-
minished throughout the therapies. The most rapid 
reduction in the expression of TRM-specific antigens 
was observed in case of anti-IL-17 therapy at week 4 
of treatment, while with MTX and anti-TNF, the re-
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Figure 1. The immunoreactive area (%) of CD8 (x ± SEM) (A), CD4 (x ± SEM) (B), CD103 (x ± SEM) (C), CD49 (x ± SEM) (D), 
CD69 (x ± SEM) (E), CXCR6 (x ± SEM) (F), IL-17A (x ± SEM) (G) and IL-22 (x ± SEM) (H) in the lesional skin of patients (n = 5,  
dermis and epidermis) before (week 0) and during treatment (week 4 and week 12) with anti-interleukin-17 (anti-IL-17) 
in comparison with healthy controls (n = 10, dermis and epidermis). Bars with different letters are significantly different 
(p < 0.05)
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Figure 2. The immunoreactive area (%) of CD8 (x ± SEM) (A), CD4 (x ± SEM) (B), CD103 (x ± SEM) (C), CD49 (x ± SEM) (D), 
CD69 (x ± SEM) (E), CXCR6 (x ± SEM) (F), IL-17A (x ± SEM) (G) and IL-22 (x ± SEM) (H) in the lesional skin of patients (n = 4), 
dermis and epidermis) before (week 0) and during treatment (week 4 and week 12) with anti-tumour necrosis factor α 
(TNF-α) in comparison with healthy controls (n = 10, dermis and epidermis). Bars with different letters are significantly 
different (p < 0.05)
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Figure 3. The immunoreactive area (%) of CD8 (x ± SEM) (A), CD4 (x ± SEM) (B), CD103 (x ± SEM) (C), CD49 (x ± SEM) (D), 
CD69 (x ± SEM) (E), CXCR6 (x ± SEM) (F), IL-17A (x ± SEM) (G) and IL-22 (x ± SEM) (H) in the lesional skin of patients  
(n = 4, dermis and epidermis) before (week 0) and during treatment (week 4 and week 12) with methotrexate (MTX) in 
comparison with healthy controls (n = 10, dermis and epidermis). Bars with different letters are significantly different  
(p < 0.05)
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	 Week 0	 Week 4	 Week 12

Figure 4. The skin location of CD8, CD4, CD103, CD49, CD69, CXCR6, IL-17A and IL-22 proteins (the representative sec-
tions) in the lesional skin (dermis and epidermis) for all the therapies. The proteins are marked in green (fluorescein). 
Magnification: 500×
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sponse was observable no earlier than in week 12. 
It is unknown how long the treatment should last so as 
to eliminate TRM completely and prevent rapid relapses. 
Seemingly, it may vary depending on the therapy. 

Cheuk et al. demonstrated the presence of T cells 
producing both IL-22 and IL-17 in the epidermis and 
dermis of patients undergoing nb-UVB therapy or pa-
tients treated with biological drugs [9]. The cells were 
significantly reduced in the biopsies collected after the 
effective treatment with nb-UVB (at least 25 irradiation 
sessions), after biological drug treatment (infliximab – 
the median duration of treatment I was 4.5 years and 
with ustekinumab the median of treatment duration was  
1.4 years). However, despite the normalization of the total 
CD8+ T lymphocyte count, the number of cells expressing 

Table 1. Changes in the immunoreactive area (%) of CD8, CD4, CD103, CD49, CD69, CXCR6, IL-17A and IL-22 proteins in 
patients during therapy with: anti-interleukin-17 (anti-IL-17), anti-tumour necrosis factor α (anti-TNF-α), methotrexate 
(MTX) (week 0, 4 and 12). Bars with an asterisk show statistically significant differences (*p < 0.05)

Variable Week 0 (area %) Week 4 Week 12

Epidermis Dermis Epidermis Dermis Epidermis Dermis

Anti-IL-17:

 CD8 16.03 2.91 –12% –48% –44%* –60%*

 CD4 5.06 17.37 –37% –31% –56% –64%*

 CD103 15.02 5.96 –3% –61% –36% –69%

 CD49 16.94 3.71 –6% –9% –41% –49%

 CD69 28.00 7.72 –48% –44% –58%* –63%

 CXCR6 12.51 4.33 –24% –35% –22% –43%*

 IL-17A 25.03 17.46 –15% –76% –47% –89%*

 IL-22 23.83 20.18 –32% –72% –38% –74%*

Anti-TNF-α:

 CD8 21.15 5.06 –46% –54% –54% –70%

 CD4 6.80 14.95 –39% –37% –85%* –70%*

 CD103 29.01 7.25 –48% –52% –54% –72%

 CD49 17.55 3.85 –10% –42% –41% –27%

 CD69 24.36 7.99 –41% –66% –57%* –80%*

 CXCR6 13.77 7.18 –2% –30% –22% –67%

 IL-17A 23.17 12.08 –5% –70% –19% –74%*

 IL-22 18.83 13.42 –2% –60% –18% –77%*

MTX:

 CD8 9.73 3.86 16% –12% –28% –39%

 CD4 4.03 13.82 –14% –17% –69% –63%*

 CD103 27.64 7.25 –37% –57% –73%* –58%

 CD49 14.96 4.38 –8% –13% –24% –56%

 CD69 18.05 4.94 1% –6% –66%* –40%

 CXCR6 12.68 6.62 –4% –4% –33% –34%

 IL-17A 27.88 18.47 –10% –71% –12% –86%*

 IL-22 19.41 19.52 –15% –69% –61%* –75%*

CD49a increased 5-fold in samples subjected to nb-UVB 
radiation and 16-fold in samples collected from patients 
undergoing biological therapy [9]. 

Interestingly, ex vivo stimulation showed that the lev-
els of CD4+ T lymphocytes producing IL-22 in the resolved 
lesions were similar or higher compared to active psoriasis 
and did not correlate with the number of years of treat-
ment, indicating the maintenance of the effector function 
in the resolved lesions even after 6 years of treatment [9]. 
It may be explained by TRM resistance to destructive fac-
tors and apoptosis. The heterodimeric molecule of CD8+ 
(αEβ7) marker contains CD103 and β7 subunits and plays 
a significant role in the stability of CD8+ TRM cells via in-
creasing the expression of Bcl-2 which is characterized by 
its antiapoptotic properties [1, 4, 5]. Furthermore, active ef-
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Figure 5. The immunoreactive area (%) of CD8+CD103+ (x ± SEM) and CD4+CD103+ (x ± SEM) in the lesional skin of pa-
tients (n = 5, dermis and epidermis) before (week 0) and during treatment (week 4 and week 12) with anti-interleukin-17 
(anti-IL-17), anti-tumour necrosis factor α (anti-TNF-α), methotrexate (MTX) in comparison with healthy controls (n = 10, 
dermis and epidermis). Bars with different letters are significantly different (p < 0.05)
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fector T cells participating in an inflammatory process may 
be converted into long-lasting TRM cells in the epidermis 
throughout disease resolution [1, 4, 5, 21].

Kurihara et al. investigated 10 patients who were 
treated systemically with cyclosporine, a phosphodies-
terase-4 inhibitor (PDE4) or biological drugs for a year. 
The study showed that CD8+CD103+IL-17A+ TRM cells oc-
curred more frequently in those patients. Interestingly, 
the investigators observed more CD8+ TRM than CD4+ 
TRM cells, which may be suggestive of their correlation 

with the duration of disease and not with the intensity 
of dermal lesions [3, 4]. Our study also confirmed the re-
sistance in the reduction of CD8+ TRM count in the epi-
dermis during the treatment. 

The latest study assessing the profile of lymphocytes 
in psoriatic eruptions after treatment with secukinumab 
(anti-IL-17) and guselkumab (anti-IL-23) demonstrated that 
both therapies reduced the number of inflammatory den-
dritic cells and CD4+CD49a-CD103- T cells. Interestingly, 
guselkumab reduced TRM count promoting regulatory  
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Figure 6. The skin location of CD8 (green – Alexa 488), CD4 (green – Alexa 488) and CD103 (red – Alexa 594) proteins 
(the representative sections) in the lesional skin of patients (n = 5 or n = 4, dermis and epidermis) before (week 0) and 
during treatment (week 4 and week 12) with: anti-interleukin-17 (anti-IL-17), anti-tumour necrosis factor α (anti-TNF-α), 
methotrexate (MTX). Magnification: 500×
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T cells at the same time, while in case of secukinumab the 
situation was reversed. Furthermore, none of the drugs 
changed the quantity of IL-17A+IL-17F+/– CD4+ or CD8+ 
T cells [22]. 

It is a very important conclusion from the study, as 
longer remissions may be triggered after suppressing only  
IL-23, and not IL-12, depending on the therapy. Inter
leukin-12 suppresses the production of γδT (γδT17) cells 
involved in IL-17 production. Moreover, according to  
the literature, IL-12 receptor signalling in keratinocytes 
initiates a protective, anti-inflammatory transcriptional 
program [23]. It explains more rapid relapses of the dis-
ease after blocking IL-17 compared to IL-23 inhibition  
[17, 22, 24]. 

Gallais Sérézal et al. reported an increased expres-
sion of IL-17, which was still produced by CD8+ CD103+ 
TRM cells in the epidermis of successfully treated psoria-
sis patients. Trigger factors are responsible for the rapid 
activation of TRM in the epidermis, IL-17 production by 
TRM, which stimulates keratinocytes to release chemo-
kines and recruit circulating leukocytes [23, 25, 26]. Our 
results were similar, i.e. the treatment resulted in a slight 
decrease in IL-17 expression in the epidermis. 

It was noted in the present study that the reduction 
of the expression of TRM-specific antigens was observ-
able predominantly in the lesional dermis, and not in the 
lesional epidermis. It may be due to several factors. There 
is a paucity of data concerning the penetration of sys-
temic drugs into the epidermis – the absence of vascu-
lature may contribute to poorer penetration of systemic 
drugs translating into poorer treatment outcomes. It is 
possible that the process of psoriatic lesion resolution 
in the epidermis and its gradual normalization are sec-
ondary to the reduction of inflammation in the skin, or 
epidermal TRM cells are more resistant to therapy. There-
fore, a question arises: “How may topical drugs influence 
TRM quantity in psoriatic eruptions?” The above question 
will underlie our subsequent analysis.

We do realize that the small sample size constitutes 
a limitation of this study. Regrettably, the study was ardu-
ous and it required triple biopsy sampling at the same lo-
cation of an eruption, which was difficult for the patient. 
The research is still ongoing and a longer observation 
time would be advisable (a repeat biopsy after 24 weeks).

Another weakness of the study is related to technical 
limitations. It would be indicated to use a higher number 
of markers in immunofluorescence in order to increase 
the specificity of the method.

Conclusions 

The understanding of the mechanisms of psoriatic 
inflammation and the role of TRM may explain the key 
problems associated with the disease:
– �the resistance of lesions to treatment and the reactiva-

tion of lesions at the same location, 

– the isomorphic Koebner phenomenon,
– �the appropriate duration of treatment, longer than the 

remission of eruptions, in order to suppress and reduce 
the quantity of TRM [1, 26, 27].

The detailed elucidation of mechanisms responsible 
for the development/relapses of the disease may contrib-
ute to the implementation of more effective therapeutic 
protocols.
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