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Background: Pruritus is a common symptom in psoriasis. 
However, few studies have assessed the characteristics of 
pruritus according to morphological phenotypes of psor-
iasis. Objective: To investigate the characteristics of pruritus 
according to morphological phenotypes of psoriasis and to 
assess the association with inflammatory mediators related 
to pruritus. Methods: Psoriasis patients were divided into 2 
groups according to clinical phenotype: eruptive inflam-
matory (EI) and chronic stable (CS). Clinical data of pruritus 
were assessed by an itch questionnaire. Serum neurope-
ptides and cytokines including substance P, histamine, vaso-
active intestinal peptide, neuropeptide Y, calcitonin gene-re-
lated peptide and interleukin-31 (IL-31) were quantitatively 
measured. Results: In total, 50 patients with psoriasis (30 
male, 20 female; mean age, 45.7 years) were studied (EI, 
n=15 and CS, n=35). Pruritus was reported by 80% of EI and 
CS patients. There were no significant differences in preva-
lence of pruritus, pruritus intensity, severity of psoriasis, se-
rum neuropeptides, or IL-31 between the 2 groups. 
Conclusion: The morphological phenotype does not seem to 

be an important factor affecting the prevalence and charac-
teristics of pruritus in psoriasis. (Ann Dermatol 32(1) 1∼7, 
2020)
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INTRODUCTION

Pruritus is an important symptom in psoriasis, and several 
studies have reported that patients with psoriasis suffer 
from chronic pruritus1-3. However, the reported prevalence 
of pruritus in psoriasis differs in previous studies, and the 
mechanism of pruritus in psoriasis remains unclear.
Various mediators have been suggested as responsible for 
pruritus in psoriasis. Histamine, and neuropeptides such 
as substance P (SP), calcitonin gene-related peptide (CGRP), 
vasoactive intestinal peptide (VIP), and neuropeptide Y 
(NPY), are known itch-associated mediators4,5. In addition, 
neuropeptides are known to have proinflammatory effects. 
Previous studies have reported increased expression of 
neuropepetides and their receptors in psoriatic lesions, and 
their association with pruritus6-8. Recently, interleukin-31 
(IL-31) was suggested to play an important role in pruritus 
in human T-cell-mediated skin diseases such as atopic der-
matitis9,10. Narbutt et al.11 observed a significantly higher 
concentration of IL-31 among patients with psoriasis com-
pared to controls. 
Moreover, it was reported that the level of serum inflam-
matory cytokines differs according to morphological phe-
notype (chronic stable [CS] vs. eruptive inflammatory [EI])12. 
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Table 1. Criteria for EI and CS psoriasis

EI* CS

Morphology

Guttate to small plaque Large plaque
Clinical activity Onset or reactivation ＜4 weeks and quickly spreading Stable clinical course for ＞1 month

We received the patient’s consent form about publishing all photographic materials.
EI: eruptive inflammatory, CS: chronic stable.
*Patient with plaque morphology showing quickly spreading was included into EI group.

Based on this report, we hypothesized that the prevalence 
and clinical characteristics of pruritus and pruritogenic 
mediators might differ according to morphological phe-
notype. 
In this study, we investigated differences in clinical char-
acteristics of pruritus and the levels of serum neuropepti-
des and IL-31 according to morphological phenotype. 

MATERIALS AND METHODS
Subjects

Patients who were at least 18 years of age, diagnosed with 
psoriasis clinically and histologically, and not on systemic 
treatment for at least 4 weeks prior to participate in this 
study were included. The patient with erythrodermic and 
pustular type of psoriasis, history of other medical diseases 
were excluded. According to criteria used in a previous 
study, we divided patients into 2 subgroups (Table 1): EI 
and CS12. As a control, 10 healthy volunteers attending the 
same institution for the health medical examination with 
no significant medical history or underlying pruritogenic 
skin diseases were recruited. All participants were pro-
vided with detailed information on the purpose and meth-
ods of the study. Approval from the Institutional Review 
Board was obtained (IRB no. H-1508-001-032).

Methods

1) Clinical findings

Patient demographics and clinical findings of psoriasis 
were recorded. The severity of psoriasis was assessed by 
using the Psoriasis Area and Severity Index (PASI) score, 
and body surface area (BSA). The severity of psoriasis was 

classified as mild, moderate, or severe according to PASI 
score (＜10, 10∼20, and ＞20, respectively) and BSA (＜ 

10%, 10%∼30%, and ＞30%, respectively)13. To assess 
the characteristics of pruritus, participants were surveyed 
using a questionnaire if they currently suffered from pruri-
tus, and were investigated for its location, frequency, diur-
nal variation, duration, aggravating factors, and intensity 
(determined by numeric rating scale [NRS]; 0 corresponds 
to no pruritus and 10 indicates the most severe pruritus). 
We further analyzed baseline demographics, character-
istics and intensity of pruritus according to morphological 
phenotypes (EI vs. CS). The correlation between pruritus 
intensity and clinical parameters of psoriasis was analyzed 
in both subgroups.
In addition, psoriasis patients were categorized into pru-
ritic (NRS 1∼10) and non-pruritic (NRS 0) groups, and we 
analyzed the differences in baseline demographics and 
other clinical information. 
Serum neuropeptides and IL-31 were measured in psor-
iasis patients and healthy controls. Differences in serum 
level were analyzed according to the presence of psoriasis 
(healthy controls vs. total psoriasis patients), morphologi-
cal phenotype (EI vs. CS), and presence of pruritus (pruritic 
vs. non-pruritic). Correlations between clinical parameters 
(pruritus intensity, severity of psoriasis) and neuropeptides 
or IL-31 were also assessed.

2) Neuropeptides and IL-31 measurement

For quantitative measurements of serum levels of neuro-
peptides and IL-31, venous blood samples were collected 
from psoriasis patients and healthy controls. Fresh serum 
was obtained, spun in a centrifuge, immediately frozen, 
and stored at −70oC until processed. An enzyme-linked 
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Table 2. Comparison of baseline demographics, severity of psoriasis, and scalp and nail involvement according to morphological
phenotype (EI vs. CS)

Total
(n=50)

Subgroup Statistical analysis 
(EI vs. CS)EI (n=15) CS (n=35)

Sex, M:F 30:20 (1.5:1) 7:8 (0.9:1) 23:12 (1.9:1) ns*
Age (yr) 45.7±17.5 45.0±17.2 45.9±17.8 ns†

Onset age (yr) 35.6±18.1 37.7±16.7 34.7±18.8 ns†

Disease duration (yr) 10.8±10.4 9.5±9.6 11.3±10.9 ns†

Mean PASI 10.3±8.0 8.5±8.2 11.1±7.9 ns†

Mild 28 (56.0) 12 (80.0) 16 (45.7) p＜0.05‡

Moderate 15 (30.0) 1 (6.7) 14 (40.0) p＜0.05‡

Severe 7 (14.0) 2 (13.3) 5 (14.3) ns*
Mean BSA 19.9±20.1 22.7±28.7 18.8±15.5 p＜0.05†

Mild 20 (40.0) 8 (53.3) 12 (34.3) ns*
Moderate 17 (34.0) 3 (20.0) 14 (40.0) ns*
Severe 13 (26.0) 4 (26.7) 9 (25.7) ns*

Scalp involvement 36 (72.0) 9 (60.0) 27 (77.1) ns*
Nail involvement 20 (40.0) 6 (40.0) 14 (40.0) ns*
Prevalence of pruritus 40 (80.0) 12 (80.0) 28 (80.0) ns‡

Values are presented as number (ratio), mean±standard deviation, or number (%).
EI: eruptive inflammatory, CS: chronic stable, M: male, F: female, PASI: Psoriasis Area and Severity Index, BSA: body surface area,
ns: not significant.
*Chi-square test, †Student’s t-test, ‡Fishcer’s exact test.

immunosorbent assay was used for the measurement of 
serum IL-31 (Alpco, Salem, NH, USA), histamine (Alpco), 
and SP (Enzo Life Sciences, Farmingdale, NY, USA). Enzyme 
immunoassay was used for the measurement of serum 
NPY (Phoenix pharmaceuticals, Belmon, CA, USA), CGRP 
(Phoenix pharmaceuticals), and VIP (Phoenix pharmaceut-
icals) according to the manufacturer’s instructions.

Statistical analysis

All data were analyzed using IBM SPSS Statistics ver. 21.0 
(IBM Corp., Armonk, NY, USA). Fisher’s exact test, chi- 
square test, and linear-by-linear association were used to 
test independence of categorical variables. Student’s t-test 
was used to compare the mean/onset age, disease dura-
tion, mean PASI, and BSA, and serum level of neurope-
ptides of EI and CS groups. Correlation analysis was per-
formed by calculating Spearman’s coefficient, and p＜0.05 
were considered significant. 

RESULTS
Clinical findings

From July 2014 to August 2015, 50 consecutive patients 
(30 males, 20 females) with psoriasis were included in this 
study. The mean±standard deviation age was 45.7±17.5 
years (range, 18∼80). Of the 50 patients, 15 patients (30.0%) 
and 35 patients (70.0%) were classified as EI and CS, re-

spectively (Table 2).
There was slight female predominance in EI (Male:Female= 
0.9:1), and male predominance in CS (Male:Female=1.9: 
1), but the difference was not statistically significant. There 
were no significant differences in mean age, onset age of 
psoriasis, disease duration, mean PASI, and scalp/nail in-
volvement between the 2 subgroups. However, mean BSA 
was higher in EI group (EI, 22.7% vs. CS, 18.8%). Among 
50 psoriasis patients, 40 patients (80.0%) complained of 
pruritus, and the prevalence of pruritus was not different 
between 2 subgroups.
Among 40 psoriasis patients with pruritus, the mean in-
tensity measured by NRS was not significantly different 
between the 2 subgroups (EI, 4.4 vs. CS, 5.3). The charac-
teristics of pruritus including location, frequency, diurnal 
variation, duration, and aggravating factors also showed 
no significant differences between subgroups (Table 3). 
Moreover, pruritus intensity did not correlate with age, 
sex, disease duration, and severity of psoriasis in both sub-
groups (data not shown).
When comparing psoriasis patients with or without pruri-
tus, the differences were also not significant in demograph-
ic and clinical parameters (Table 4).

Neuropeptides and IL-31 level according to morpho-
logical phenotype 

Quantitative measurements of neuropeptides and IL-31 



SM Park, et al

4 Ann D erm atol

Table 3. Pruritus characteristics according to morphological phe-
notype in psoriasis patients 

EI 
(n=12)

CS 
(n=28)

Statistical 
analysis

Pruritus intensity (NRS) 4.4 4.3 ns*
1∼3 2 (16.7) 8 (28.6) ns†,‡

4∼7 7 (58.3) 15 (53.6) ns†,‡

8∼10 3 (25.0) 5 (17.9) ns†,‡

Location (multiple responses)
Generalized 4 (33.3) 5 (17.9) ns†,‡

Head/neck 5 (41.7) 7 (25.0)
Trunk 5 (41.7) 16 (57.1)
Upper extremities 3 (25.0) 8 (28.6)
Lower extremities 5 (41.7) 15 (53.6)

Frequency
Rarely (over 1 time per month) 1 (8.3) 0 (0) ns†,‡

Sometimes (over 1 time per 
week)

1 (8.3) 8 (28.6)

Often (over 1 time per day) 9 (75.0) 18 (64.3)
Always 1 (8.3) 2 (7.1)

Diurnal variation (multiple responses)
On awakening 2 (16.7) 1 (3.6) ns†,‡

Morning 1 (8.3) 2 (7.1)
Afternoon 3 (25.0) 4 (14.3)
Evening 4 (33.3) 11 (39.3)
Night 6 (50.0) 19 (67.9)
Others 1 (8.3) 0 (0)

Duration 
0∼60 minutes 10 (83.3) 24 (85.7) ns†,‡

1∼6 hours 1 (8.3) 2 (7.1)
Over 6 hours 1 (8.3) 2 (7.1)

Aggravating factors (multiple responses)
Hot environment 2 (16.7) 11 (39.3) ns†,‡

Sweating 4 (33.3) 7 (25.0)
Stress 3 (25.0) 10 (35.7)
Dust 0 (0) 0 (0)
Sun exposure 0 (0) 1 (3.6)
Others 4 (33.3) 6 (21.4)

Values are presented as mean or number (%). 
ns: not significant.
*Student’s t-test, †Linear-by-linear association, ‡Fisher’s exact test.

Table 4. Clinical characteristics in psoriasis patients with and 
without pruritus

Pruritic 
(n=40)

Non-pruritic
(n=10)

Statistical 
analysis

Sex, M:F 22:18 (1.2:1) 8:2 (4:1) ns*
Age (yr) 45.4±18.1 47.0±15.3 ns†

Onset age (yr) 36.0±18.4 33.8±17.7 ns†

Disease duration (yr) 10.1±9.8 13.2±12.9 ns†

Mean PASI 10.7±8.2 8.8±7.6 ns†

BSA (%) 19.1±18.9 23.4±25.3 ns†

Scalp involvement 30 (75.0) 6 (60.0) ns*
Nail involvement 17 (42.5) 3 (30.0) ns*

Values are presented as number (ratio), mean±standard devia-
tion, or number (%). 
M: male, F: female, PASI: Psoriasis Area and Severity Index, BSA: 
body surface area, ns: not significant.
*Chi-square test, †Student’s t-test.

were performed in psoriasis patients and 10 healthy con-
trols. Compared with healthy controls, psoriasis patients 
showed significantly lower serum SP and CGRP levels. 
However, EI and CS did not show significant differences 
in serum neuropeptide and IL-31 levels, with similar re-
sults in a comparison of pruritic and non-pruritic groups 
(Table 5). Serum neuropeptides and IL-31 levels did not 
correlate with severity of psoriasis in both EI and CS 
groups (data not shown).

DISCUSSION

Pruritus is an important symptom of psoriasis, with a re-
ported frequency of 64% to 91%14,15. Psoriasis manifests 
with various morphological phenotypes, including pla-
que-type, guttate, erythrodermic, pustular, and others13. 
However, there are limited data on the characteristics of 
pruritus according to morphological phenotype and pruri-
togenesis in psoriasis.
EI phenotype is characterized by rapidly spreading, small 
plaques with guttate morphology, and is frequently asso-
ciated with pruritus, and sometimes with pustule forma-
tion. In contrast, CS phenotype is characterized by rela-
tively large, stable plaques with lesser clinical activity12. 
Therefore, we hypothesize that morphological differences 
might affect the characteristics of pruritus, and assessed 
clinical differences, prevalence, and characteristics of pru-
ritus according to morphological phenotypes.
We found no significant difference in male/female ratio 
between EI and CS groups like previous study12. In addi-
tion, morphological phenotypes did not show significant 
differences in other clinical parameters including age, on-
set age, disease duration, mean PASI and scalp/nail in-
volvement, except for mean BSA (Table 2).
We found one previous study reporting the prevalence of 
pruritus according to morphological phenotype, and that 
study showed that pruritus was more common in plaque 
type (50% of guttate psoriasis vs. 65% of plaque psor-
iasis)14. However, prevalence of pruritus was same in the 
both groups in our study (80%).
Pruritus intensity also did not correlate with severity of 
psoriasis in both EI and CS groups (data not shown). The 
reported correlation between pruritus intensity and se-
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Table 5. Comparison of serum level of neuropeptides and IL-31 in different groups

Subgroup 1 Subgroup 2 Subgroup 3

Control (n=10) Psoriasis (n=50) EI (n=15) CS (n=35) Pruritic (n=40) Non-pruritic (n=10)

Histamine (pg/ml) 553.1±625.3 1,248.6±1,520.4 1,107.4±829.4 1,316.6±1,756.8 1,335.1±1,672.3 902.4±548.5
SP (pg/ml) 1,485.9±120.6 1,314.5±329.7* 1,184.1±315.8 1,372.5±335.0 1,306.9±352.2 1,344.7±230.0
VIP (pg/ml) 237.3±61.5 197.8±66.8 201.1±55.7 195.1±71.4 200.0±73.1 189.1±31.7
NPY (pg/ml) 455.5±154.0 493.9±183.0 510.9±135.3 478.8±197.9 498.7±199.7 474.6±94.9
CGRP (pg/ml) 2,055.1±691.7 1,078.5±352.2* 1,122.3±270.7 1,062.5±379.9 1,053.6±336.7 1,178.3±412.3
IL-31 (pg/ml) 3.0±1.5 2.7±1.0 2.5±0.5 2.7±1.2 2.7±1.1 2.4±0.2

Intergroup analysis was done using Student’s t-test. 
IL: interleukin, EI: eruptive inflammatory, CS: chronic stable, SP: substance P, VIP: vasoactive intestinal peptide, NPY: neuropeptide 
Y, CGRP: calcitonin gene-related peptide.
*p＜0.05.

verity of psoriasis has shown conflicting results; some re-
ports have shown a lack of correlation between pruritus 
intensity and severity of psoriasis4,16, whereas positive cor-
relations between the PASI score and pruritus intensity 
were shown in other reports2,17. Our results support the 
former position.
In psoriasis, neuropeptides are known to be responsible 
for the induction and maintenance of the inflammatory 
process18-20. Pruritus in psoriasis is reportedly associated 
with abnormal expression of neuropeptides. Chang et al.6 
reported that keratinocytes in psoriatic plaques of patients 
with pruritus showed higher expression of receptors for SP 
and CGRP. Higher CGRP plasma levels in patients with 
pruritus and a positive correlation between CGRP and 
pruritus intensity were reported21. IL-31 is a novel T-help-
er-lymphocyte-derived cytokine that plays an important 
role in human T-cell-mediated skin diseases. Serum IL-31 
was previously found to be elevated in atopic dermatitis9. 
IL-31 mRNA expression of psoriatic lesion was not upre-
gulated compared with healthy skin22, but higher serum 
IL-31 levels in patients with psoriasis were observed com-
pared with a control group11. However, in our study, there 
were no significant differences in prevalence and charac-
teristics of pruritus, serum level of neuropeptides, and 
IL-31 according to psoriasis clinical phenotype (Table 3). 
Moreover, pruritic and non-pruritic psoriasis patients 
showed insignificant differences in the clinical features 
(Table 4). In addition, there were no significant differences 
in serum levels of neuropeptides and IL-31 between pru-
ritic and non-pruritic groups (Table 5). We assume that 
these results might reflect the complex pathogenesis of 
pruritus in psoriasis. Neuropathic inflammation is an im-
portant mechanism linked with pruritus in psoriasis, and 
other mechanisms have been suggested, including abnor-
mal activation or function of the opioid system in the 
skin23, gamma-aminobutyric acid and its receptor24, endo-

thelial leukocyte adhesion molecule 1, and E-selectin25. In 
addition, serum neuropeptides and IL-31 levels did not 
correlate with severity of psoriasis in both EI and CS 
groups (data not shown), in accordance with previous re-
ports showing no correlations between psoriasis severity 
and plasma level of SP, CGRP, VIP, and NPY15.
Skin barrier dysfunction is important pathogenesis of 
psoriasis. Psoriatic lesions have decreased stratum cor-
neum hydration, increased transepidermal water loss and 
reduced levels of moisturizing factors and fatty acids26. 
Since intraepidermal sensory nerve fibers penetrate nearly 
the full thickness of the epidermis, such barrier defects 
would be expected to lower the itch threshold of sensory 
afferent nerve fibers27. Cathepsin S is overproduced by 
keratinocytes in patients with psoriasis relative to healthy 
controls28. In response to damage or stress, keratinocytes 
produce epidermal proteases such as cathespin S, so it 
might directly stimulate neuronal pathways to trigger itch.
In our study, psoriasis patients showed significantly lower 
SP and CGRP serum levels than healthy controls. It could 
be speculated that the reduced serum concentrations may 
reflect an increased level of consumption or peripheral en-
zymatic degradation of these substances. It is known that 
neuropeptides are rapidly degraded in the tissue after re-
lease from nerve endings29. However, results from pre-
vious studies are conflicting. Reich et al.15 reported that SP 
levels did not differ between patients with psoriasis and 
controls, and that CGRP was elevated in patients with 
psoriasis.
This study has some limitations. Firstly, we used PASI, the 
most widely used tool for measurement of severity of 
psoriasis. However, PASI has limited ability to assess dis-
ease severity in small-plaque type psoriasis patients (which 
is common in Koreans), because PASI poorly reflects the 
speed of spread, and it is difficult to assess the extent of 
numerous small lesions12,30. Secondly, our study included 
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a relatively small sample size. Third, all neuropeptides 
and cytokines were measured in the serum which does 
not necessarily reflect their levels in the skin.
This study is unique in that it describes the characteristics 
of pruritus according to morphological phenotypes, and 
investigates the association with serum neuropeptides re-
lated to pruritus and IL-31. In conclusion, the morpho-
logical phenotype does not seem to be an important factor 
affecting the prevalence and characteristics of pruritus in 
psoriasis.
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