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Introduction
 Psoriasis is a chronic inflammatory disorder triggered by  
dysregulated immune response, genetic and environmental factors  
[1-5]. The pathophysiology of psoriasis is characterized by the  
complex interaction between epidermal keratinocytes, lymphocytes,  
neutrophils and dendritic cells in epidermis and dermis, and  
enhanced secretion of growth factors and cytokines that lead to an  
increase in the rate and number of proliferating keratinocytes in  
epidermis and dermal vascular changes [6-8]. Lately role of  
T-lymphocytes, mainly CD4+ cells [9,10], CD8+ cells [11], CD45RO+ 
memory T cells [12] and Langerhan’s cells (CD1a+ cells) [13] has been 
suggested in the pathogenesis of psoriasis. Also, Vascular Endothelial  
Growth Factor (VEGF) is associated with the vascular changes in  
psoriasis [14]. Previous immunohistochemical studies focused on 
either T cells, dendritic cells or on vascular changes. The aim of the 
study was conducted to evaluate the degree of the involvement of 
CD4+ T cells, CD8+ T cells, CD45RO+ T cells, CD1a+ cells infiltrate 
and VEGF in the involved and uninvolved skin of patients suffering 
from psoriasis and to compare this situation with healthy controls.

Materials and Methods
 This prospective study was conducted in the Department of  
Dermatology, STD and Leprosy at PGIMER, Dr. Ram Manohar Lohia 
Hospital, New Delhi, India in the years 2010-2012. It was approved 
by the Institutional Ethics committee (No.1/2010/PGIMER-RMLH/
EC/Vol.II/390). Twenty-five consecutive untreated cases of plaque  
psoriasis, diagnosed clinically on the basis of morphological  
appearance of lesions, positive grattage test and Auspitz sign were  
taken up for study after informed written consent. Patients of  
psoriasis already on treatment, pregnant women, rheumatoid factor 
positive and HIV positive patients were excluded. 5 healthy volunteers 
who gave their consent for skin biopsy were taken as control. Body 
Surface Area (BSA) and Psoriasis Area Severity Index (PASI) score 
were calculated. 2 skin biopsies were taken from each patient by 5 
mm punch, one from the edge of newest lesion (PL) and another from 
the farthest uninvolved skin (PN). 5 mm punch skin biopsy was also  
taken from each of the 5 healthy Controls (C). The biopsies were  
subjected to Hematoxylin and Eosin (H&E) and Immunohistochem-
ical (IHC) stains for T cells (CD4+, CD8+, and CD45RO+), CD1a+ 
cells and VEGF. The degree of cellular infiltrate (on both H &E  
staining and IHC) in the epidermis and dermis was then graded as 
0 (no cell), 1+ (few cells), 2+ (aggregates of few cells), 3+ (diffuse  
distribution of cells). VEGF staining in epidermis and dermis was 
graded as 0 (no staining), 1+ (little staining), 2+ (aggregates of  
staining), 3+ (diffuse staining). The vascular changes in the dermis on 
H&E was graded as 0 (no endothelial cell change), 1+ (a few vessels/
capillaries show endothelial cells swelling), 2+ (aggregates of dilated  
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Background
 Pathogenesis of psoriasis is complex. Latest evidences suggest 
the role of T-lymphocytes (CD4+, CD8+, and CD45RO+ memory T 
cells), Langerhans cells (CD1a+) and VEGF in the altered keratino-
cytes kinetics. 
Aims and objectives
 To evaluate the extent of infiltration of T-lymphocytes (CD4+, 
CD8+, CD45RO+), Langerhans cells (CD1a+) and VEGF in lesional 
and non lesional skin in psoriatic patients and healthy controls. 
Materials and methods
 Twenty-five untreated psoriasis cases were taken up for study. 
Five millimeter biopsies of the patient’s skin were taken from the 
newest Psoriasis Lesion (PL) and the farthest non-lesional skin 
(PN). They were stained with H&E (Hematoxylin and Eosin stain) 
and with monoclonal antibody against CD4+, CD8+, CD45RO+ T 
cells, CD1a+ and VEGF. Skin biopsies of 5 healthy controls were 
also subjected to the same stain. 
Results
 On hematoxylin and eosin staining, the degree of cellular  
infiltrate was more in PL dermis than PL epidermis, while similar 
degree of cellular infiltrate was found in PN epidermis and dermis. 
Dermal vascular proliferation was also higher in PL than in PN. On 
immunohistochemical evaluation, epidermal infiltrate of CD4+ T 
cells, CD8+ T cells and CD1a+ cells were more abundant in PL than 
in PN. Also, VEGF was more expressed in the epidermis of PL than 
in PN. However, CD45RO+ T cells were more in the dermis of PL 
than in PN. When comparing PL and PN with healthy controls, there 
was increased infiltration of all markers when compared to controls. 
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vessels/capillaries), 3+ (diffuse distribution of dilated vessels/capillar-
ies).

 The data was statistically analysed using Mann-Whitney test,  
Student’s t-test (unpaired), and Pearson’s coefficient of correlation by 
SPSS (20.0) software. Null hypothesis was tested and p-value<0.05 
(2-tailed) was considered as significant.

Results

 Out of 25 cases, 17 were (68.0%) males and 8 (32.0%) females. 
The male to female ratio was found to be 2.13:1. The mean age of  
presentation was 37.72 ± 13.49 years, with mean age of onset of  
psoriasis was 34.68 ± 12.43 years. The mean duration of disease was 
3.06 ± 5.41 years, however in 14 (56%) cases, the duration was less 
than 4 months. The mean PASI was 5.84 ± 4.81, while mean BSA was 
11.51 ± 7.66.

 The degree of lymphocytic infiltrate in PL dermis was higher 
than PL epidermis (p=0.006), while similar degree of infiltrate was 
found in both epidermis and dermis of PN (p=1.000). The degree of  
lymphocytic infiltrate in PL epidermis was higher than PN epidermis  
(p=0.025), similarly higher degree of lymphocytic infiltrate was 
found in PL dermis as compared to PN dermis (p<0.001). Vascular  
proliferation was more in dermis of PL as compared to n PN (p=0.002). 
Neither infiltrate nor vascular proliferation was noted in control on 
H&E staining (Table 1).

 On Immunohistochemical evaluation of CD4+ T cells (Figure 1), 
we found similar degree of CD4+ T cells infiltration in PL epidermis 
and dermis (p=0.147) while, PN dermis had more infiltrate of CD4+ T 
cells than PN epidermis (p=0.018). PL epidermis was more infiltrated 
by CD4+ T cells as compared to PN epidermis (p=0.004). However,  
similar degree of infiltrate of CD4+ T cells was found in dermis of 
both PL and PN (p=0.053). Although, higher grades of CD4+ T 
cells infiltration were observed in PN epidermis and dermis when  
compared with epidermis and dermis of controls, respectively but the 
degree of infiltrate was similar according to the Mann-Whitney test 
[(epidermis p=0.520, dermis p=0.496) table 1].

The degree of CD8+ T cells (Figure 2) in the epidermis of PL and PN 
was higher than the PL dermis (p=0.003) and PN dermis (p=0.011) 
respectively. PL epidermis was infiltrated more by CD8+ T cells than 
PN epidermis (p=0.008). However, we found similar degree of dermal  
infiltration of CD8+ T cells in both PL and PN (p=0.490). When  
comparing PN and C, we found that PN epidermis was more  
infiltrated of CD8+ T cells than C epidermis (p=0.003). Although, 
higher grades of dermal infiltration by CD8+ T cells were noticed in 
PN than C, a similar degree of infiltration was found when applying 
the statistical analysis (p=0.496) (Table 1).

 The degree of infiltration of CD45RO+ T cells (Figure 3) was  
superior in dermis of PL and PN than epidermis of PL (p<0.001) and 
PN (p<0.001). The degree of CD45RO+ T cells infiltration was higher 
in both PL epidermis and dermis than PN epidermis (p=0.004) and 
PN dermis (p<0.001). Increased CD45RO+ T cells infiltration was 
seen in PN (both in epidermis and dermis) than in controls (p=0.049 
and p = 0.001 for epidermis and dermis respectively) (Table 1).

Epidermis
PL-Grade / no of cases (%) PN-Grade / no of cases (%) C-Grade / no of controls (%)

0 1 2 3 0 1 2 3 0 1 2 3

CD4+ T Cells 14 (56.0%) 11 (44.0%) 0 0 23 (92.0%) 2 (8.0%) 0 0 5 (100.0%) 0 0 0

CD8+ T Cells 2 (8.0%) 18 (72.0%) 5 (20.0%) 0 7 (28.0%) 18 (72.0%) 0 0 5 (100.0%) 0 0 0

CD 45 RO+ T Cells 4 (16.0%) 19 (76.0%) 2 (8.0%) 0 13 (52.0%) 12 (48.0%) 0 0 5 (100.0%) 0 0 0

CD1a+ Cells 2 (8.0%) 22 (88.0%) 1 (4.0%) 0 4 (16.0%) 17 (68.0%) 4 (16.0%) 0 4 (80.0%) 1 (20.0%) 0 0

VEGF 0 1  (4.0%) 13 (52.0%) 11 (44.0%) 3 (12.0%) 7 (28.0%) 6 (24.0%) 9 (36.0%) 3 (60.0%) 2 (40.0%) 0 0

Dermis

CD4+ T Cells 10 (40.0%) 12 (48.0%) 3 (12.0%) 0 16 (64.0%) 9 (36.0%) 0 0 4 (80.0%) 1 (20.0%) 0 0

CD8+ T Cells 15 (60.0%) 6 (24.0%) 4 (16.0%) 0 16 (64.0%) 9 (36.0%) 0 0 4 (80.0%) 1 (20.0%) 0 0

CD 45 RO+ T Cells 2 (8.0%) 4 (16.0%) 12 (48.0%) 7 (28.0%) 1 (4.0%) 18 (72.0%) 6 (24.0%) 0 4 (80.0%) 1 (20.0%) 0 0

CD1a+ Cells 19 (76.0%) 6 (24.0%) 0 0 18 (72.0%) 7 (28.0%) 0 0 5

(100.0%) 0 0 0

VEGF 0 2  (8.0%) 19 (76.0%) 4 (16.0%) 1 (4.0%) 15 (60.0%) 9 (36.0%) 0 4 (80.0%) 1 (20.0%) 0 0

Table 1: The cellular infiltrate and VEGF expression in non lesional (PN) and lesional (PL) skin in psoriasis cases and in skin of healthy Controls (C).

Figure 1: IHC staining (20x): CD4+ T cells in the dermis of damage skin.
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 CD1a+ cells infiltration (Figure 4) was of higher degree in  
epidermis in both PL and PN than in dermis in PL (p< 0.001) and 
PN (p<0.001) respectively. However, similar degree of infiltration of 
CD1a+ cells was found in PL epidermis and PN epidermis (p=0.778). 
The degree of infiltrate of CD1a+ cells was also similar in PL  
dermis and PN dermis (p=0.750). PN epidermis was more  
infiltrated by CD1a+ cells than C epidermis (p=0.007), while similar 
degree of infiltration by CD1a+ cells was found in PN dermis and C 
dermis (p=0.184) (Table 1).

 The degree of VEGF expression (Figure 5) on immunohistochemi-
cal evaluation was found to be higher in PL epidermis than PL dermis 
(p=0.036). Similarly, VEGF was more expressed in PN epidermis than 
PN dermis (p=0.046). The degree of VEGF expression was similar  
in epidermis of both PN and PL (p=0.067). However, VEGF was  
expressed more in PL dermis than PN dermis (p<0.001). When  
comparing PN with controls, VEGF expression was found to be more 
in PN (both epidermis and dermis) than in controls (p=0.009 and 
p=0.001 for epidermis and dermis respectively, table 1).

Discussion
 Psoriasis is a chronic inflammatory disease mediated by complex  
interaction between cells and molecules of innate and adaptive  
immunity [1,6,7]. Keratinocytes are the target cells in the  
pathogenesis of psoriasis, as they recruit the T cell in the skin [8]. 
T cells are helpful in sustaining the disease process. According to a  
recent immunological pathway model of psoriasis, any triggering 
agent such as skin injury or antigen stimulates the innate immune  
response by activating keratinocytes. This lead to the activation 
of dendritic cells (myeloid and plasmacytoid) with antimicrobial  
peptides LL37, toll-like receptors TLR 7, 8 and 9. Activated myeloid 
cells in turn stimulate T cells which produce TNF-α, IL-17, IFN-γ 
and IL-22. These cytokines further stimulate keratinocytes, thus this  
vicious cycle continues [1,6,7].

 The H&E and immunohistochemical stained biopsy slides 
were evaluated as per the grading illustrated in the materials and  
methods. Our results agree with previous published studies which 
found a similar finding as ours, of sparse superficial perivascular 
T-lymphocytic infiltrate in the dermis of early psoriatic plaque with 
normal epidermis. In this study, the degree of dermal infiltrate and  

Figure 2: IHC staining (20x): CD8+ T cells in the epidermis of damage skin.

Figure 3: IHC staining (20x): CD45RO+ T cells in the dermis of damage skin.

Figure 4: IHC staining (20x): CD1a+ cells epidermal infiltration-damage skin.

http://dx.doi.org/10.24966/CDT-8771/100007


Citation: Meena N, Sharma PK, Bhardwaj M (2015) Immunophenotypic Evaluation of Skin in Psoriasis: A Case Control Study. J Clin Dermatol Ther 2: 007.

• Page 4 of 5 •

J Clin Dermatol Ther ISSN: 2378-8771, Open Access Journal
DOI: 10.24966/CDT-8771/100007

Volume 2 • Issue 1 • 100007

dermal vessel proliferation were significantly higher in the dermis 
of affected skin [4-7]. The vascular proliferation was also detected in  
apparently healthy skin, though, with a lesser degree than in the  
damage skin. 

 Our finding of similar degree of CD4+ T cells infiltrate in lesional  
epidermis and dermis, but more in non lesional dermis was in  
agreement with previous studies [9-12]. We also found similar  
degree of CD4+ T cells infiltrate in dermis of both lesional and non 
lesional skin, while Keijsers et al., found higher dermal infiltrate in 
lesional skin and minimal or no infiltrate in distant non lesional skin 
[15]. Lesional and non lesional CD8+ T cells were infiltrated more 
in the epidermis of both lesional and non lesional skin as compared 
to the dermis. Previous studies also reported that epidermal T cells 
were chiefly CD8+ T cells [4-7,11]. We found increased infiltration of 
CD45 RO+ T cells in the dermis of both lesional and non-lesional skin 
of psoriasis as compared to the epidermis. Lesional skin show more 
infiltrate in both epidermis and dermis as compared to non lesional 
skin. However, Visser et al., reported more CD45RO+ T cells infiltrate 
in epidermis [11]. Activated CD8+ T cells and CD45RO+ T cells are 
early invading T cells in psoriatic lesions, thus indicates their role in 
evolution of psoriatic lesion from normal appearing skin of psoriasis 
patients [11,12].
 This study supports the previous findings that uninvolved skin 
in psoriasis and lesional skin show slightly increased numbers of 
CD4+ T cells, CD8+ T cells and CD45RO+ T cells with a few CD1a+  
dendritic cells as compared to skin of controls [9-13].
 CD1a+ cells were concentrated more in the epidermis in both 
the lesional and non-lesional skin as compared to dermis. Further,  

the degree of CD1a+ cells infiltrate was similar in epidermis of PN 
and PL, which is in contrast to the study by Komine et al., [13]. They  
noted that the density and the number of CD1a+ cells were increased 
in the epidermis of the lesional skin as compared to the uninvolved 
skin [13]. Deguchi et al., showed that the number of CD1a-positive 
epidermal langerhans cells in psoriatic lesions was not significantly  
different from that of normal controls, while we found higher  
epidermal CD1a+ cells infiltrate in lesional and non lesional skin 
than in controls [16]. Other studies reported variable results [17,18].  

Recent evidences suggest impaired migration of Langerhans cells 
in early onset psoriasis [19]. But its role in the pathogenesis is still  
unclear [1].

 VEGF was expressed more in epidermis of both lesional and non 
lesional skin than in dermis. However, the degree of dermal VEGF 
expression was more in the lesional skin as compared to non lesional  
skin. Thus, the presence of significant vascular proliferation in  
psoriatic (lesional and non lesional) skin correlate with the intense 
positivity of VEGF in both epidermal and dermal areas as reported  
earlier [14,20,21]. This study also highlights the increased VEGF  
expression in non lesional skin not reported previously. VEGF had 
been shown to be over expressed in suprabasal keratinocytes and  
endothelial cells of the vessels of papillary dermis of psoriatic skin  
[20-23]. Epidermal VEGF production is required for the development 
of dermal angiogenesis and for autocrine regulation of epidermal  
hyperplasia [23-26].

Limitation of the Study
 Because of the ethical issues and other laboratory constraints, 
only 5 healthy volunteer controls were taken in the study. Though we 
agree that the numbers should have been more. Similar studies with 
larger sample size and controls can be of great addition to know the  
pathogenesis of psoriasis.

Conclusion
 Thus, the study demonstrates the involvement of the whole skin 
of a psoriasis patient but with different degree of involvement by  
various T cells (CD4+ T cells, CD8+ T cells, CD45RO+ T cells), CD1a 
and VEGF. The apparently uninvolved areas seem to be ready to react 
when the adequate stimuli appears. These stimuli may affect the whole 
skin of the patient despite the resistance showed by the uninvolved 
areas of the skin.
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