
OR I G I N A L R E S E A R C H

Serum TSLP is a potential biomarker of psoriasis

vulgaris activity
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Background: The proallergic cytokine, thymic stromal lymphopoietin (TSLP) may syner-

gize with T cell–derived CD40 ligand (CD40L) to allow IL-23 production in patients with

psoriasis. IL-23 is a central cytokine that mediates the inappropriate immune reaction in

patients with psoriasis.

Objective: The aim of the study was to correlate serum level of TSLP with psoriasis

severity.

Methods: The study was carried out on 53 patients with psoriasis. They were divided into

mild, moderate, and severe according to PASI score. The patients’ ages ranged from 10 to 62

years. The patients included 29 males and 24 females. A total of 53 healthy subjects with

matched age and sex served as control group. Blood samples were collected from the venous

blood of the patients and control subjects then the serum was separated. The serum samples

were immediately frozen at -20°C. Serum TSLP was measured by Sandwich Enzyme–linked

Immunosorbant Assay (ELISA).

Results: There was a statistically very highly significant increase (p<0.001) in serum TSLP

levels among the case group (1042.7±812.93) compared to the control group (314.21±220.78).

There was also a statistically very highly significant increase (p<0.001) in serum TSLP

levels with increased psoriasis severity estimated by PASI score.

Conclusion: In this study, we found that serum TSLP is elevated in psoriasis patients and is

correlated with disease severity.
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Introduction
Psoriasis vulgaris is a common skin disorder characterized by focal formation of

inflamed, raised plaques that constantly shed scales. The cellular changes in the

skin include acanthosis, parakeratotic hyperkeratosis, and infiltration of T lympho-

cytes, neutrophils, and other types of leucocyte in affected skin.1

Psoriasis vulgaris is caused by inappropriate activation of the immune cells.2

Thymic stromal lymphopoietin (TSLP) is an epithelial-derived cytokine similar to

IL-7 and it exerts its biological function through the TSLP-Receptor (TSLP-R). TSLP is

expressed primarily by epithelial cells at barrier surfaces such as the skin, gut and lung.

TSLP is crucial for the maturation of antigen presenting cells and hematopoietic cells.3

TSLP synergizes with T cell–derived CD40 ligand (CD40L) to promote IL-23

production in patients with psoriasis. IL-23 a heterodimeric cytokine comprising

IL-12p40 and IL-23p19, produced by monocytes, macrophages, neutrophils, and

dendritic cells (DCs). Moreover, IL-23 induced IL-17– and IL-22–producing T

cells, numbers of which have been shown to be increased in psoriatic lesions.4
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The clinical efficacy of the anti–IL-12p40 mAb against

psoriasis and the association of a single nucleotide polymorph-

ism in the IL-23 receptor gene in patients with psoriasis sup-

port the important pathogenic role of IL-23 in these patients.5

TSLP is produced by keratinocytes, and DCs (both

dermal DCs and myeloid DCs) in patients with psoriasis

and TSLP inturn primes for IL-23 production by DCs.6

In patients with psoriasis, TSLP could serve as a ther-

apeutic target to reduce DC activation and production of

pathogenic IL-23.7

In situ, TSLP was strongly expressed by keratinocytes

of untreated psoriatic lesions but not in normal skin.

Moreover, it was demonstrated that IL-4, an important

Th2 cytokine seen in patients with atopic dermatitis

(AD), inhibited IL-23 production induced by TSLP and

CD40 ligand.8

TSLP is a novel player within the complex psoriasis

cytokine network. Blocking TSLP in patients with psor-

iasis might contribute to decreasing DC activation and

shutting down the production of IL-23.9

Patients and methods
Fifty-three psoriasis vulgaris patients were included in this

case-control study. Along with 53 healthy subjects, a con-

trol group was selected randomly, matching age and sex as

closely as possible. A written informed consent form

approved by the institutional review board (IRB) was

obtained from every participant over 18 years of age and

from a legal guardian of any participant under the age of

18. The work was conducted in accordance with The Code

of Ethics of the World Medical Association (Declaration

of Helsinki) for studies involving humans.

Inclusion criteria included psoriasis vulgaris patients of

any age and both sexes, untreated or no systemic treatment

for at least 2 months, or no topical treatment for at least 2

weeks before taking blood sample.

Exclusion criteria included patients with other diseases

in which serum TSLP is elevated as graft versus host

disease (GVHD), AD, allergic rhinitis and rheumatoid

arthritis. Patients with blood diseases and patients on

anticoagulant therapy were also excluded.

All patients were subjected to complete history taking,

general examination, and examination of psoriatic lesions

using the PASI score. Patients were divided according to

the severity of psoriasis into three subgroups (mild<10,

moderate 10–20, severe>20).10

Three milliliters of venous blood samples were col-

lected from patients and control subjects by vein puncture

under complete aseptic precautions. Blood was with drawn

in to a serum separator tube (SST). The sample was

allowed to clot for 30 minutes then the tube was centri-

fuged for 15 minutes at approximately 1000 rbm and the

serum was stored at −20 °C until assay for TSLP.

Determination of serum TSLP was done using a double

antibody sandwich enzyme linked immunosorbant assay

(ELISA). The kit was provided from Sun Red company,

catalogue number: 201-12-45.11

Data were analyzed by Statistical Package of Social

Science (SPSS) software version 24.0 (SPSS Inc., 2016).

Continuous variables were presented as the mean ± SD

and median. Categorical variables were presented by count

and percentage. Normality was checked using the Shapiro-

Wilk test. Pearson and Spearman correlation analysis was

used to evaluate the relationship between variables. A

receiver operating characteristic (ROC) curve was used

to determine the threshold value for optimal sensitivity

and specificity of a test.

Results
The age of the studied case group ranged from 10 to 62

years, with a mean age of 37.38 years While that of the

control group ranged from 17 to 58 years, with a mean age

of 34.58 years. There were no statistically significant dif-

ferences between them in age.

Regarding sex, 54.7% were male in the case group, and

49.1% in the control group, with no statistically significant

difference in sex distribution.

It was found that the duration of psoriasis among the

studied group ranged from 4 days to 22 years, with a mean

of 6.47 years. The PASI score ranged from 4 to 38 with

mean 14.44. Regarding family history, 26.4% had a posi-

tive family history. Also 73.6% of the studied group had

itching and 5.7% had arthritis and 60.4% had moderate

psoriasis.

According to the PASI scores in our patients, they were

divided according to psoriasis severity, 22.6% had mild

psoriasis, 60.4% had moderate psoriasis, and 17% had

severe psoriasis.

There was a statistically very highly significant

increase in serum TSLP levels among cases group com-

pared to control group (mean 1042.7 in cases versus

314.21 in control group) (Table 1).

There was a statistically very highly significant corre-

lation between PASI scores and serum TSLP levels among

cases group (Table 2).
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There was a statistically significant increase in serum

TSLP levels among smokers comparing to non-smokers. A

statistically highly significant increase in serum TSLP

levels was noted in cases having psoriatic arthritis, com-

pared to cases without arthritis (Table 3).

In our study, the sensitivity of serum TSLP in a diag-

nosis of psoriasis at cut off 595 pg/ml was 88.7%, speci-

ficity was 83% and the accuracy was 85.8% (Figure 1).

In this work, the sensitivity of serum TSLP in the

diagnosis of active Psoriasis (moderate and severe types

by PASI scores) at cut off 755 pg/ml was 82.1%, specifi-

city was 85.7% and the accuracy was 83% (Figure 2).

Discussion
TSLP is mainly produced by epithelial cells mainly in the

lungs, skin, and gut, as well as DCs. TSLP signals via a

TSLP receptor. The TSLP receptor is widely distributed on

many immune cells, including DCs, T cells, B cells, and

mast cells.11

Although TSLP was established as a major proallergic

cytokine in AD, recently it has also been proved to con-

tribute to human psoriasis pathogenesis.12

TSLP is mainly produced by KCs, while myeloid den-

dritic cells (mDCs) are the major TSLP-responsive cellular

subset in both humans and mice. TSLP induces DC

maturation and production of inflammatory cytokines spe-

cially IL-23, that may be synergistically enhanced by

CD40L. Thus TSLP is becoming a novel player within

the complex cytokine network, supporting the IL-23/IL-17

axis.13

According to our results, serumTSLP has been found to be

higher in psoriatic patients compared to healthy control. There

was a statistically significant increase (p<0.001) in serum

TSLP levels among the case group (1042.7+_812.93) com-

pared to the control group (314.21+_220.78). There was also a

Table 1 Comparison of serum thymic stromal lymphopoietin (TSLP) levels in the two studied groups

Variable Cases (n=53) Control (n=53) MW P

TSLP (pg/ml):

Mean ± SD

1042.7±812.93 314.21±220.78 8.22 <0.001

Median 810 240 ***

Range 325–5192 4–670

Note: ***Very highly significant (P≤0.001).
Abbreviations: n = number; SD = standard deviation; MW = Mann Whitney test.

Table 2 Correlation between serum TSLP levels and age, duration and PASI score of the patients group

Variable TSLP (n=53)

r P

Age (years) 0.18 0.21 NS

Duration (years) 0.10 0.47 NS

PASI score 0.86 <0.001**

Notes: r: Pearson’s and Spearman’s correlation. **Very highly significant (P≤0.001). NS = non-significant (P>0.05).
Abbreviations: TSLP, thymic stromal lymphopoietin; PASI, Psoriasis Area and Severity Index.

Table 3 Relationship between serum TSLP levels and associated arthritis among the patient groups

Variable Without psoriatic arthritis (n=50) With psoriatic arthritis (n=3) MW P

TSLP (pg/ml)

Mean ± SD

946.6±579.25 2644.7±2209.4

Median 805 1492 2.50 0.01

Range 325–4200 1250–5192 **

Note: **Highly significant (P≤0.01).
Abbreviations: n = number; SD = standard deviation; MW = Mann Whitney test; TSLP, thymic stromal lymphopoietin .
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statistically significant increase in serum TSLP levels with

increased psoriasis severity. This result was against previous

research on serumTSLPwhich stated that TSLP is amarker of

atopic march and not increased in psoriatic patients.

Our results were consistent with the findings of

Tsilingiri et al, 2017 who proved that TSLP increased in

psoriatic patients compared to normal individuals.14

Our study is considered the first study to measure the

serum level of TSLP among psoriatic patients. In 2014

Volpe et al investigated TSLP level in 10 psoriatic patients

by using tissue samples and found that TSLP expression

was increased in psoriatic lesions compared to normal and

non-lesional skin.

Based on Volpe et al's results we try to investigate TSLP in

the serum of 53 patients not receiving treatment and assess the

severity using PASI. Results showed that there was a statisti-

cally very highly significant increase in serum TSLP levels

with increasing severity among case groups with very highly

significant differences (p<0.001), where it was the highest in

severe cases (2115.4±1541.9) and the lowest in mild cases

(609.58±184.84).

In our study, there was a statistically highly significant

increase (P=0.01) in serum TSLP levels in cases having

psoriatic arthritis compared to cases where arthritis was

not present. We recommend further studies on serum

TSLP in psoriatic arthritis patients.

By the end of our work, we revealed that the sensitivity

of the serum TSLP level in diagnosis of psoriasis at cut off

was 595 pg/ml was 88.7%, specificity was 83%, and

accuracy was 85.8%. Therefore, the estimation of the

serum TSLP level, as a diagnostic indicator, can be used

for early detection of psoriatic patients. We also found that

the sensitivity of serum TSLP in diagnosis of active

Psoriasis (moderate and severe types by PASI scores) at

cut off 755 pg/ml was 82.1%, specificity was 85.7% and

the accuracy was 83%.

Conclusions
1. In this study, serum TSLP is elevated in psoriasis

patients and is correlated with disease severity.

2. Serum TSLP is elevated in patients associated with

psoriatic arthritis. It may serve as a serum biomar-

ker of psoriatic arthritis activity.

3. TSLP acts through CD40 L that leads to an increase

in IL12/1L-23p40 with an increase in IL-23 and the

predominance of Th17 cytokines as in psoriasis

patients.

4. The long isoform of TSLP is biased to CD40 L with

an increase in IL-23 and the development of

psoriasis.

5. TSLP may be a novel target in treating psoriasis

vulgaris patients.
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Figure 1 ROC curve of thymic stromal lymphopoietin (TSLP) validity in diagnosis

of psoriasis.
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Figure 2 ROC curve of thymic stromal lymphopoietin (TSLP) validity in diagnosis

of active psoriasis.
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