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Background: Chinese medicine (CM) classifies psoriasis vulgaris into three syndromes: blood-heat
syndrome (BHS), blood-stasis syndrome (BSS), and blood-dryness syndrome (BDS). The levels of several
immunological serum markers in BHS have been established. We aimed to investigate the immune status of
patients with psoriasis vulgaris of BSS and BDS.

Methods: Seven databases were searched, covering nearly 40 years. Fifteen studies including 957
individuals (386 patients with psoriasis vulgaris of BSS, 233 patients with BDS, and 338 healthy controls)
were identified. Differences in interleukin (IL) levels between subjects and controls were pooled as mean
differences (MDs) with 95% confidence intervals (CI) using a random-effects model.

Results: For BSS, interferon IFN)-y (MD 3.85, 95% CI: 1.27 to 6.44), tumor necrosis factor (TNF)-a
(MD 1.71, 95% CI: 0.70 to 2.72), IL-4 (MD 7.66, 95% CI: 4.67 to 10.65), IL-17 (MD 5.06, 95% CI: 0.28
to 9.85), IL-6 (MD 99.34, 95% CI: 45.84 to 152.84), and IL-22 (43.88, 95% CI: 28.17 to 59.59) levels
were significantly higher in patients than in controls, while pooled IL-10 levels were lower in patients
(MD -10.33, 95% CI: -12.03 to -8.63). The MD in IL-8 levels between cases and controls was not
significant. Subjects with BDS showed higher levels of IFN-y (MD 2.33, 95% CI: 0.22 to 4.45), TNF-a (MD
2.33,95% CI: 1.26 to 3.40), and I1.-23 (MD 46.18, 95% CI: -7.60 to 99.97) and lower levels of IL-4 levels
(MD -2.47, 95% CI: -4.78 to -0.15) than did controls. The MDs in IL.-17, IL-6, and IL-8 levels were not
statistically significant.

Conclusions: Our pooled analysis suggests that the levels of several ILs are specifically altered in BSS and
BDS. Larger, well designed, controlled studies are needed to confirm these results and fully clarify these
effects.
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Introduction

Psoriasis is a chronic, immune-mediated, systemic disorder
that affects approximately 0.9-8.5% of the population
worldwide (1,2). Psoriasis is characterized by sustained
inflammation and epidermal hyperplasia, ultimately leading
to the formation and persistence of lesions, which are
commonly located on the scalp, elbows, knees, umbilicus,
and waist. Psoriasis impacts patients both physically and
psychologically, resulting in the decline of physical and
mental function (3,4). Moderate to severe psoriasis is
associated with an increased risk of comorbidities, including
cardiovascular diseases (5), hypertension (6), chronic
obstructive pulmonary disease (7), hyperuricemia (8),
and depression (9), leading to marked impairment of the
quality of life. The pathogenesis of this disease is not
fully understood, but abnormal growth of keratinocytes
and infiltration of inflammatory cells are involved (10).
A considerable number of inflammatory cytokines are
involved in psoriasis lesions on the skin, and the serum
concentrations of a subset of these are also associated with
disease severity. Specifically, interleukin (IL)-1, IL-2, IL-4,
IL-6, TL-8, TL-10, TL.-12, TL-17, IL-20, IL.-22, TL-23,
IL-36, and tumor necrosis factor (TNF)-a are the main ILs
believed to be closely related to the pathogenesis, and they are
considered as therapeutic targets in pivotal clinical trials (11).

Currently, oral agents (methotrexate, acitretin, and
cyclosporine), topical agents (topical corticosteroids, tar-
based preparations, dithranol, vitamin D analogues, salicylic
acid, and topical retinoids), and a growing repertoire
of biologic agents (infliximab, adalimumab, etanercept,
ustekinumab, etc.) are being used as pharmacological
treatments. However, 52.3% of the patients with psoriasis
report dissatisfaction with the medical treatment, which often
does not meet their expectations and is marred by adverse
effects. Not surprisingly, 51% of the patients with psoriasis
were reported to opt for alternative therapies (12), including
acupuncture (13), cupping (14), herbal medicine (15),
fish oil (16), total glucosides of paeony (17), and
Tripterygium wilfordii Hook. f. (18).

Chinese medicine (CM) is an alternative therapy based
on more than 2,500 years of Chinese medical practice,
and it is widely used for the treatment of dermatological
conditions based on its unique and systemic theory (19).
CM has been an important clinical method for treating
psoriasis in China and is characterized by a holistic view.
CM differentiates psoriasis vulgaris into three main
syndromes: blood-heat syndrome (BHS), blood-stasis
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syndrome (BSS), and blood-dryness syndrome (BDS) (19).
These categories respectively correspond to three principles
of therapeutic intervention: clearing heat and cooling blood,
promoting blood circulation to dissipate blood stasis, and
adding moisture to reduce blood dryness (19-21).

Recently, CM has been influenced by modern Western
medicine and has gradually become the focus of research
because of its promising effects. As the most common
syndrome during the active period of psoriasis vulgaris,
BHS has been studied earlier and more intensely than have
the other syndromes from a Western medical perspective.
A previous study observed significantly elevated serum
levels of interferon (IFN)-y, IL-17, IL-23, and TNF-a,
and significantly decreased levels of IL-4 and IL-10 in
BHS (22). However, the immune status of patients with
psoriasis vulgaris of BSS and BDS has not been investigated
in detail. Here, we performed a meta-analysis to investigate
several well-known ILs (IFN-y, IL-4, IL-6, I1L.-8, IL-10,
IL-17, IL-22, IL-23, and TNF-0) in patients with psoriasis
vulgaris of BSS and BDS.

Methods

Eligibility criteria

Inclusion and exclusion criteria were determined before
the literature search was conducted. We included human
studies comparing patients with psoriasis vulgaris of BSS
and BDS with healthy controls and measuring one or more
of the following immunological markers in the serum:
IFN-y, IL-4, IL-17, IL-23, IL-6, TNF-a, IL-10, IL-22, and
IL-8. If several studies reported results from the same study

population, the most complete report was included. Case
reports and letters were excluded.

Data sources and searches

To identify relevant studies on psoriasis vulgaris of BSS
and BDS that included the assessment of immunological
markers, three reviewers (JT Yan, XQ Liu, Y Ru)
systematically searched in MEDLINE, Embase, the
Cochrane Central Register, the China National Knowledge
Infrastructure database, the Chinese Scientific Journals
Full Text Database, the Wanfang Data Knowledge Service
Platform, and the Chinese Biomedical Literature Service
System using the following search terms: psoriasis, BSS,
BDS, TFN-y, IL-4, TL-17, IL-23, IL-6, TNF-a, IL-10,
IL-22, and IL-8. Papers published in English or Chinese
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English databases:
Embase (n=1), PubMed (n=6), Cochrane (n=2)
Chinese databases:
CNKI (n=44), CQVIP (n=11), Wanfang (n=21),
SINOMED (n=35)

Number of articles identified through related
articles and citations (n=0)

Number of duplicate articles removed (English
databases n=2; Chinese databases n=30)

Number of articles screened (n=88)

A Abstracts screened by one
investigator for inclusion/

Y

\

exclusion criteria

(n=26)

Number of full-text articles assessed for eligibility

Y

Studies excluded, with reasons:
No healthy control group (n=5)
Duplicate publication of data (n=3)

Missing data for analyses (n=3)

Final number of studies included in meta-analysis (n=15)

Figure 1 Flowchart of the literature search and study selection process. CNKI, China National Knowledge Infrastructure database; CQVIP,
Chinese Scientific Journals Full Text Database; SINOMED, Chinese Biomedical Literature Service System.

and dated from January 1980 to March 2020 were included
in this study.

Study selection

We screened all titles and abstracts to identify and select
the analyses comparing immunological marker profiles of
patients with psoriasis vulgaris of BSS and/or BDS with
those of controls. No limitations were set in terms of the
study design and the age, sex, and nationality of participants.
The inclusion criteria were as follows: (I) human studies,
(I) original data, (IIT) a healthy control group, and (IV)
reporting of means and confidence intervals (Cls) for
immunological serum markers. We identified 120 articles
in the initial search (Figure I). After removing 32 duplicate
articles and reading 88 individual abstracts, we identified
26 original studies eligible for inclusion criteria assessment.
After reviewing the full text of these 26 studies, we excluded

11 articles for the following reasons: no healthy control
group, duplicate publication of data, and missing analysis
data. Finally, 15 studies that met the inclusion criteria were
analyzed (23-37). A flowchart of the search process is shown
in Figure 1.

Data extraction and quality assessment

Three reviewers independently collected the following
descriptive data for each included study: (I) first author,
(II) study characteristics (i.e., year and country), (III)
characteristics of participants [i.e., mean age, male ratio,
number of cases and controls, course, and mean Psoriasis
Area and Severity Index (PASI) score for cases], and (IV)
outcome characteristics (i.e., mean levels of immunological
serum markers in psoriasis vulgaris BSS and BDS along
with their standard deviations, and whether results were
obtained from the primary analysis of the study or were
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adjusted for comorbidities).

The Newcastle-Ottawa Scale (38) was used to assess
the quality of the studies. It categorizes studies using three
dimensions, namely selection, comparability, and exposure
for case-control studies and selection, comparability, and
outcome for cohort studies. Selection, comparability,
exposure, and outcome include four, one, three, and three
items, respectively.

Data synthesis and analysis

The primary outcome was the difference in the mean
serum levels of immunological markers between patients
with psoriasis vulgaris of BSS or BDS and healthy controls
(Table 1). The degree of heterogeneity between studies
was assessed using the I’ test. An I’ value of >50% was
considered to indicate substantial heterogeneity, in which
case DerSimonian and Laird random-effects models were
used to compute the global MD. When the between-
study heterogeneity was not substantial (I’ <50%), a fixed-
effects model was considered suitable. The methods and
findings of the present review have been reported in
accordance with the meta-analysis of Observational Studies
in Epidemiology group guidelines and checklist (39). The
Cochrane Collaboration software Review Manager 5.2 was used
to perform the meta-analysis (http://ims.cochrane.org/revman).

Results
Study selection

From a total of 120 titles, the full text of 26 potentially
relevant studies was reviewed to confirm their eligibility.
Among these 26 studies, 11 were excluded, including
five with no healthy control group, three with duplicated
publication of data, and three with missing analysis data. In
total, 15 trials met the inclusion criteria (Figure I).

Study characteristics

The 15 selected studies included data for 957 individuals
(386 patients with psoriasis vulgaris of BSS, 233 patients
with BDS, and 338 healthy controls). All 15 studies were
conducted in China; 13 were published in Chinese and two
in English. The age and male ratios in the psoriasis vulgaris
and healthy control groups were comparable among studies
(1able 2). Moreover, the age, male ratios, PASI score, and
course were also comparable between patients with psoriasis
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vulgaris of BSS and those with psoriasis vulgaris of BDS.
In total, 66.67% studies reported PASI scores, and 40%
patients were from studies reporting a mean PASI score
of >10. This indicated that some of the studies included
patients with severe disease. The reported Newcastle-
Ottawa Scale scores were between 4 and 6, corresponding
to medium quality, as shown in 7able 3. Specifically, two of
the studies received four stars (26,27), four studies received
five stars (23,24,35,36), and the remaining studies received
SIX stars.

Outcomes

With the exception of IL-23 levels in subjects with psoriasis
vulgaris of BSS, meta-analysis of the results for all markers
revealed significant between-study heterogeneity (I >75%);
thus, a random-effects model was used.

For subjects with psoriasis vulgaris of BSS, the MD
in studies analyzing IFN-y was 3.85 (95% CI: 1.27 to
6.44), indicating a significant difference in serum IFN-y
levels between 156 patients and 148 controls (Figure 2A4).
Seven studies reported plasma IL-4 levels in 189 patients
and 142 controls. Figure 2B shows that the IL-4 level
was significantly higher in patients than in controls,
with a pooled MD of 7.66 (95% CI: 4.67 to 10.65). Six
studies (including 152 patients and 125 controls) showed
a significant, positive MD for the IL-17 level (5.06, 95%
CI: 0.28 to 9.85; Figure 2C). The MD in the IL-23 level
between 45 patients and 25 controls was not statistically
significant (MD 46.18; 95% CI: -7.60 to 99.97; Figure 2D).
Pooling of IL-6 levels revealed significantly higher values
for 165 patients than for 101 healthy controls (MD 99.34;
95% CI: 45.84 to 152.84; Figure 2E). A total of six articles
including 206 patients and 162 controls evaluated TNF-a,
which was significantly higher in patients than in controls
(MD 1.71, 95% CI: 0.70 to 2.72; Figure 2F). Meanwhile, the
IL-10 level was significantly lower in 64 patients than that in
71 controls (MD -5.26, 95% CI: -9.53 to -0.99; Figure 2G).
Three studies (including 66 patients and 46 controls) evaluated
IL-22, and pooled analysis revealed significantly higher values
for patients than for controls (MD 43.88, 95% CI: 28.17 to
59.59; Figure 2H). With regard to IL-8 levels, the MD between
133 patients and 110 healthy controls was not significant (MD
0.02; 95% CI: -0.99 to 1.03; Figure 2I).

For subjects with psoriasis vulgaris of BDS, the mean
IFN-y level across studies was significantly higher in 104
patients than in 112 controls (MD 2.33; 95% CI: 0.22
to 4.45; Figure 3A4), while the IL-4 level was lower in 62
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patients than in 81 controls, with a combined MD of -2.47
(95% CI: -4.78 to -0.15; Figure 3B). IL-17 levels showed
a non-significant MD between 51 patients and 50 healthy
controls (MD -8.84; 95% CI: -33.52 to 15.83; Figure 3C).
The combined MD for IL-6 levels in 80 patients and 91
healthy controls was positive but not statistically significant
(MD 18.93; 95% CI: -6.72 to 44.58; Figure 3D). The MD
in TNF-a levels was 2.33 (95% CI: 1.26 to 3.40), indicating
a significant difference between 222 patients and 192

IL-8 (pg/mL)
Control 0.18 (0.03);
BSS: 0.35 (0.18);
BDS: 0.32 (0.18)

1L-22 (pg/mL)
Control 51.34
(9.32); BSS: 109.14
(20.00)

controls (Figure 3E). Four studies (including 81 patients and
110 controls) showed a non-significant MD in IL-8 levels
(MD 0.33, 95% CI: -0.57 to 1.22; Figure 3F).

The MDs in immunological markers between BHS
and controls, BSS and controls, and BDS and controls are
shown in Tuble 4.

IL-10 (pg/mL)

Discussion

TNF-o (pg/mL)
Control 0.65 (0.31);
BDS: 1.42 (0.73)
Control 0.81 (0.10);
BSS: 1.20 (0.47);
BDS: 1.11 (0.53)

Summary of evidence

This review involved a systematic assessment of 15 studies
originating from China, which measured the main ILs
in patients with psoriasis vulgaris of BSS and BDS. The
pooled data showed that serum IFN-y, IL-4, IL-17, IL-6,
TNF-0, and IL-22 levels were higher in patients with BSS
than in controls, while serum IFN-y and TNF-a levels

Mean level (SD) measured by ELISA
IL-6 (pg/mL)
Control 78.20
(43.00); BSS: 193.77 BSS: 1.23 (0.75);
(107.16); BDS:
182.00 (110.89)
Control 47.98 (7.01);
BSS: 50.21 (34.01);
BDS: 44.19 (26.88)

were higher in patients with BDS than in controls. Pooled
IL-10 and IL-4 levels were significantly lower in patients with
BSS and BDS, respectively, than in controls. These ILs and
various cell types are involved in the pathogenesis of psoriasis
vulgaris of BHS, BSS, and BDS through several mechanisms.
The first mechanism involves T helper (Th)1/Th2
homeostasis. The pathogenesis of psoriasis involves the
immune responses of both Thl and Th2 cells, with the
Th1/Th2 balance showing various degrees of skewing in

1L-23 (pg/mL)
Control 196 (78);
BSS: 239 (76)

IL-17 (pg/mL)

Control 20.7 (13.2);
BSS: 26.4 (10.7)

different psoriasis syndromes, as shown by measurement of
specific cytokines and ratios of Th1/Th2 cells (including
IFN-y, TNF-a, IL-4, IL-13, etc.). The second mechanism
involves Th17/regulatory T (Treg) cell balance. Treg cells

IL-4 (pg/mL)
Control 8.74 (2.35);
BSS: 44.14 (13.96)
Control 0.56 (0.67);

BSS: 1.72 (0.69);
BDS: 1.15 (0.81)

usually suppress other pathogenic T cells, such as Thl and
Th17 cells, in psoriasis, thus inducing a balance between
Tregs and Th17 cells, regulated by a combination of
IL-23, IL-6, IL-10, TGF-p, IL-35, and IL-17, as well as
other T cell populations. The third mechanism involves
the IL-23/Th17 axis. IL-23 plays a pivotal role in the
survival and proliferation of Th17 cells, contributing to
keratinocyte hyperproliferation and thus facilitating the
development of psoriasis. In turn, the activated Th17

BDS: 10.35 (3.38)

IFN-y (pg/mL)
Control 8.59 (2.59);

etal., 2010 BSS: 11.29 (4.07);
SD, standard deviation; ELISA, enzyme-linked immunosorbent assay; IFN, interferon; IL, interleukin; TNF, tumor necrosis factor; BSS, blood-stasis syndrome; BDS, blood-dryness syndrome.

Table 1 (continued)
Tang et al.,
Chenetal.,

2012

et al., 2009

Source
2013
Zhang
Zhang
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Table 3 Newcastle-Ottawa Scale (NOS) quality assessment table
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Study, year Selection Comparability Exposure/outcome Overall star rating
Long, 2017 + ++ +++ 6
Wu, 2016 ++ +++ 5
Sun, 2016 + + +++ 5
Fan, 2015 + ++ +++ 6
Xuan, 2015 + ++ +++ 6
Li, 2015 + ++ +++ 6
Hu, 2015 ++ + +++ 6
Jiang, 2015 ++ + +++ 6
Chen, 2014 + ++ +++ 6
He, 2014 + ++ +++ 6
Wu, 2013 + +4++ 4
Tang, 2013 ++ ++ 4
Chen, 2012 + ++ +++ 6
Zhang, 2010 ++ +++ 5
Zhang, 2009 + + +++ 5

A star system was used to allow a semiquantitative assessment of study quality. A study could be awarded a maximum of one star for
each numbered item within the selection and exposure categories. A maximum of two stars could be awarded for comparability. The NOS
total score ranges from zero to nine stars. We considered high-quality studies those that achieved seven or more stars; medium-quality
studies those that achieved four to six stars; and poor-quality studies those that achieved fewer than four stars.

cells enhance the inflammatory response of keratinocytes,
resulting in a positive feedback loop around the I1L.-23/
Th17 axis. IL-22, originating from Th17 and Th22 cells,
induces IL-23-mediated keratinocyte hyperproliferation.
The fourth mechanism involves other pathways and
signaling molecules, including yd T cells, CD8+ T cells,
macrophages, neutrophils, and their related antimicrobial
peptides, cytokines, and chemokines such as CCL20 and
CXCLs (including IL-8) secreted by keratinocytes, which
act as chemoattractant to amplify the immune response
in psoriasis. A simplified model depicting the role of the
inflammatory cytokines in psoriasis vulgaris of BHS, BSS,
and BDS is shown in Figure 4.

Possible rationales

According to CM theories, there are three basic psoriasis
vulgaris syndromes: BHS (53.8% cases), BDS (27.4%), and
BSS (18.1%) (40). Patients usually present with BHD at
the beginning of the active stage, which may be converted
to BSS or BDS later. The effects of the multiple cell types

© Annals of Palliative Medicine. All rights reserved.

involved in psoriasis, including effector T cells, dendritic
cells, neutrophils, and macrophages, are mediated by a
complex network of cytokines and their interactions. IFN-y
and TNF-a act on keratinocytes, leading to their activation
and proliferation. It has been demonstrated that IFN-y is a
useful biomarker for psoriasis disease activity because of its
positive correlation with PASI (41). This explains why the
MDs in IFN-y and TNF-a levels between BHS and controls
were >10, as shown in Figure 4 and Table 4. IL-4 improves
the disease not only by promoting Th2 polarization,
but also by directly inhibiting inflammatory cytokines in
epidermal cells (42). Interestingly, the combined MD for
IL-4 levels indicated decreased levels in the BHS and BDS
groups and increased levels in the BSS group, relative to
the respective control groups. The altered balance between
IL-23 and Th17 cells is closely related to IL-17 and IL-17-
secreting cells (Th17 cells, yd T cells, neutrophils, etc.), and
IL-23 plays a key role in the survival and proliferation of
Th17 cells (43). Surprisingly, IL-23 was associated with a
non-significant MD between patients with psoriasis vulgaris
of BSS and controls. However, this result is consistent
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Figure 2 Meta-analysis of serum IFN-y, IL-4, IL-17, IL-23, IL-6, TNF-0, IL-10, IL.-22, and IL-8 levels in patients with psoriasis vulgaris

of BSS. The MD between psoriasis patients and controls is shown for each marker. The point estimate is represented as the center of each

green square, and the statistical size is proportional to the area of the square. Horizontal lines indicate 95% CI. The subtotal and total MDs

(diamonds) were calculated using random-effects models. SD, standard deviation; IFN-y, levels of interferon y; TNF-o, tumor necrosis

factor o; IL, interleukin; MD), mean difference; BSS, blood-stasis syndrome.

with the distribution of BSS, which is most common in the
resting and regressive stages. IL-22, derived from Th17
and Th22 cells, induces IL-23-mediated keratinocyte
hyperproliferation. The combination of IL-22 and IL-17
inhibits the differentiation of keratinocytes and increases
their proliferation and activity. Treg cells play an important
role in maintaining homeostasis and may cause local
inhibition of other immune cells, including Th17 cells. IL-6

© Annals of Palliative Medicine. All rights reserved.

is required for the differentiation of Treg cells, hindering
the activation and proliferation of Th17 cells. IL-10
is expressed by mature Treg cells, which help in limiting
psoriasis and preventing autoimmune diseases (44).

CM is an effective therapy for psoriasis, as demonstrated
by a number of previous studies (45-48). Chinese herbal
compounds, monomers, and efficient components are often
used to directly or indirectly regulate immunity by acting on
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Figure 3 Meta-analysis of IFN-y, IL-4, IL-17, IL-6, TNF-o0, and IL-8 levels in patients with psoriasis vulgaris of BDS. The MD between

psoriasis patients and controls is shown for each marker. The point estimate is represented as the center of each green square, and the

statistical size is proportional to the area of the square. Horizontal lines indicate 95% confidence intervals. The subtotal and total MDs

(diamonds) were calculated using random-effects models. SD, standard deviation; IFN-y, levels of interferon vy; IL, interleukin; TNF-a,

tumor necrosis factor o; BSS, blood-stasis syndrome; MD, mean difference.
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Table 4 Mean difference in immunological markers between blood-heat syndrome and controls, BSS and controls, and BDS and controls

Markers BHS vs. control, MD (95% Cl) BSS vs. control, MD (95% ClI) BDS vs. control, MD (95% Cl)
IFN-y 24.90 (12.36, 37.43)* 3.85 (1.27, 6.44)" 2.33(0.22, 4.45)
TNF-a 19.84 (13.80, 25.87)* 1.71(0.70, 2.72)* 2.33 (1.26, 3.40)"

IL-4 -13.50 (-17.74, -9.26)" 7.66 (4.67, 10.65)" -2.47 (-4.78, -0.15)
IL-17 28.92 (17.44, 40.40) 5.06 (0.28, 9.85)* -8.84 (-33.52, 15.83)
IL-23 310.60 (4.96, 616.24)" 46.18 (-7.60, 99.97) -

IL-10 -10.33 (-12.083, -8.63)* -5.26 (-9.53, -0.99) -

IL-6 160.71 (-10.44, 331.86) 99.34 (45.84, 152.84)* 18.93 (-6.72, 44.58)
IL-22 - 43.88 (28.17, 59.59)* -

IL-8 - 0.02 (-0.99, 1.03) 0.33 (-0.57, 1.22)

*, P<0.05. MD in immunological markers between BHS and controls according to a previous study (22). BHS, blood-heat syndrome; BSS,
blood-stasis syndrome; BDS, blood-dryness syndrome; MD, mean difference; Cl, confidence intervals; IFN, interferon; IL, interleukin; TNF,

tumor necrosis factor.
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Figure 4 A simplified model representing the role of the inflammatory cytokines analyzed in psoriasis vulgaris of BHS, BSS, and BDS. IFN,

interferon; IL, interleukin; Th, helper T; Treg, regulatory T; MD, mean difference; TGE, transforming growth factor.
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some ILs to produce a therapeutic effect (30). In addition,
CM act on not only the IL monomer but also Th1/Th2
homeostasis, Th17/Treg balance, the IL-23/Th17 axis, and
the related cytokines (27,28,49,50).

Limitations of this review

Our analysis has some limitations. First, regarding the
crosstalk between immune cells and cytokines involved in the
immunological dysfunction in psoriasis, we were unable to
analyze the abundance of immune cell types and the levels of
additional relevant cytokines. Although we believe that our
search strategy allowed us to find all relevant studies, there
is still a degree of uncertainty. Furthermore, the 15 included
studies must be cautiously interpreted, considering their small
sample sizes and variability in the quality of the study design.
Further larger, well designed, controlled studies are needed
to confirm our results and fully clarify the alterations of the
immune system in psoriasis.

Conclusions

Patients with psoriasis vulgaris of BSS show significantly
elevated levels of IFN-y, 1L-4, IL-17, IL-6, TNF-0, and
1L-22, and decreased levels of IL-10, while those with
psoriasis vulgaris of BDS show significantly higher levels
of IFN-y and TNF-a, and lower levels of IL.-4. These
inflammatory cytokines and several cell types are involved
in the pathogenesis of psoriasis vulgaris of BHS, BSS, and
BDS; in particular, Th1/Th2 homeostasis, Th17/Treg
balance, and the IL.-23/Th17 axis play important roles.
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