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Abstract: Psoriasis is a prevalent worldwide chronic immuno-inflammatory skin disease with various
variants and atypical cases. The use of biomarkers for the diagnosis of psoriasis can favor timely
treatment and thus improve the quality of life of those affected. In general, the search for biomarkers
in oral fluids is recommended as it is a non-invasive and fast technique. This narrative review aimed
to identify biomarkers in gingival crevicular fluid (GCF) and saliva to diagnose psoriasis. To achieve
this goal, we selected the available literature using the following MESH terms: “psoriasis”, “saliva”
and “gingival crevicular fluid”. The studies analyzed for this review cover original research articles
available in English. We found three full articles available for psoriasis biomarkers in GCF and ten
articles available for psoriasis biomarkers in saliva. Studies showed that in the saliva of healthy
individuals and those with psoriasis, there were differences in the levels of inflammatory cytokines,
immunoglobulin A, and antioxidant biomarkers. In GCF, individuals with psoriasis showed higher
levels of S100A8, IL-18 and sE-selectin in comparison to healthy individuals, independent of peri-
odontal status. Despite these findings, more studies are required to determine an adequate panel of
biomarkers to use in saliva or GCF for psoriasis.

Keywords: psoriasis; biomarkers; saliva; gingival crevicular fluid

1. Introduction

Psoriasis is a chronic immuno-inflammatory skin disease that, if symptomatic and
untreated, can diminish the quality of life of affected individuals [1,2]. The prevalence of
psoriasis is high and varies between 0.63% to 3.60% in North America, 0.36% to 2.96% in
Southern Latin America, and 0.62% to 5.32% in Central Europe [3]. Moderate and severe
psoriasis are more frequent in men than women [4]. Its etiopathogenesis is still unknown;
however, studies have shown its association with the presence of the polymorphism of
inflammatory genes and alterations in the skin microbiome, which can deregulate the
immune system response [5,6].

Psoriasis is characterized by the proliferation of keratinocytes leading to squamous
plaques [7]. Nevertheless, ocular, nail, and even oral manifestations may be involved [8–10].
Moreover, psoriasis can cause low-grade systemic inflammation with increased levels of
inflammatory cytokines and C-reactive protein levels (CRP) [11,12]. Emerging evidence
also shows a higher cardiovascular risk in individuals with this disease [13].

CD4 T cells have an essential role in the pathogenesis of psoriasis, even more than CD8
T cells, being present in a higher proportion in compromised skin [14]. One study showed
that mice transplanted with activated helper lymphocytes from patients with psoriasis

Life 2022, 12, 501. https://doi.org/10.3390/life12040501 https://www.mdpi.com/journal/life

https://doi.org/10.3390/life12040501
https://doi.org/10.3390/life12040501
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/life
https://www.mdpi.com
https://orcid.org/0000-0002-2363-4036
https://orcid.org/0000-0003-1032-9347
https://doi.org/10.3390/life12040501
https://www.mdpi.com/journal/life
https://www.mdpi.com/article/10.3390/life12040501?type=check_update&version=2


Life 2022, 12, 501 2 of 12

later developed psoriatic plaques [15]. Other studies have shown a higher production
of cytokines with a T-helper 1 (Th1) profile, such as interferon (INF)-γ, tumor necrosis
factor (TNF)-α, and interleukin (IL)-2, without a significant elevation in the T-helper 2 (Th2)
profile [14,16]. However, its pathogenesis is not wholly explained by the Th1 route, and
therefore new research has been set to further study this issue. For example, investigations
have shown that Th17 cells produce IL-17 and TNF-α [17], and are activated mainly by
IL-6 and tumor growth factor (TGF)-β [18]. Furthermore, the action of IL-23, produced by
dendritic cells and monocyte/macrophages [19,20], perpetuates the activity of Th17 cells,
with the subsequent secretion of IL-17 and TNF-α. This generates hyperproliferation of
keratinocytes and higher recruitment of immune cells, and magnifying the inflammatory
process [21].

Psoriasis diagnosis is primarily clinical, based on skin lesions such as pruritic, scaly
erythematous plaques. The severity of this disease is determined by the extent of body
surface affected, erythema, induration, and scaling [22]. Differential diagnoses include
atopic dermatitis, contact dermatitis, lichen planus, secondary syphilis, mycosis fungoides,
tinea corporis, and pityriasis rosea [22,23]. Health professionals should consider a skin
biopsy for differential diagnosis of psoriasis; however, it is an invasive process and does
not provide information about the stage of the disease [24]. Therefore, molecules in the
skin and body fluids have been investigated to support the diagnosis of psoriasis [25–27].
Among the different body fluids that allow the detection of psoriasis biomarkers, the use of
GCF and saliva stands out for being non-invasive and rapid methods [25,27]. This review
identifies biomarkers in GCF and saliva to diagnose psoriasis as described in the literature.

2. Search Strategy

We found 17 articles in the electronic database PubMed, using the following MESH
terms: (1) “psoriasis” AND “gingival crevicular fluid”; (2) “psoriasis” AND “saliva”. The
inclusion criteria were original research articles fully available in English. The exclusion
criteria were letters to the editor, case reports, in vitro studies, and clinical trials. We
found three full-text articles available for psoriasis biomarkers in GCF, which were selected.
The search strategy for psoriasis biomarkers in saliva is described in Figure 1; ten of the
14 screened articles were included.
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Figure 1. Flowchart describing study selection for salivary biomarkers as a diagnostic tool for psoriasis.

3. Gingival Crevicular Fluid Biomarkers as a Diagnostic Tool for Psoriasis

Biomarkers are molecules that may be collected from different biological sources. They
are used to evaluate physiological and pathological conditions, as well as clinical and
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pharmacological responses to therapeutic interventions [28]. Different concentrations or
alterations in the production or function of proteins, lipids, DNA/RNA, serve as biomarkers
for diagnosing and prognosing several illnesses in the biomedical fields [29,30]. In addition,
biomarker screening may be used to identify an individual’s susceptibility to a particular
disease [31]. With recent advances in proteomics and molecular biology, oral fluids have
been recognized as novel, non-invasive, and readily available biomarker sources for oral
and systemic disease diagnosis [32,33].

GCF is a serum transudate produced and secreted into the gingival crevice between
the tooth surface and the epithelial integument [34]. Its primary function is to cleanse
foreign materials and microorganisms from the gingival-dental junction, acting as a natural
barrier against bacterial invasion [34]. The production of GCF achieves this at a tiny yet
constant rate, known as GCF flow. Two critical aspects of GCF, as a biomarker source, are its
rather unique composition and relative isolation from the oral environment. The GCF flow
prevents outside substances from penetrating the gingival sulcus [35,36], while promptly
washing and expelling foreign materials that do enter [37,38]. Retrograde salivary flow
into the gingival crevice is also rare, as GCF flow inhibits the entrance of salivary contents
into the gingival-dental sulcus. In addition, several studies have shown that GCF samples
(>70%) usually lack salivary amylase [39], and immunoglobulin (Ig) G concentration can
reach almost 100 times that of saliva [40]. These results could not be possible if saliva
gained easy access to the gingival sulcus.

Under healthy conditions, GCF consists of a mix of serum and locally produced pro-
teins. Its production is scarce and primarily interstitial because of the osmotic gradient that
flows from the vascularized connective tissues to the gingival epithelium and crevice [41].
Locally produced molecules found in the GCF include microbial by products of the sub-
gingival biofilm (i.e., endotoxins) and soluble molecules such as antibodies, enzymes, and
organic/inorganic ions produced by periodontal cells, leukocytes, and physiological tissue
breakdown. These elements give an essential insight into periodontal metabolism and the
adaptive responses of subgingival bacteria within the gingival crevice [32].

Under pathological conditions, however, the volume and composition of the GCF
change into a profuse inflammatory exudate [42,43]. GCF exudate accompanies periodontal
inflammation and precedes its hallmark clinical signs [44]. In addition, its immediate
vicinity to the periodontal tissues, site-specificity, and readily available access makes it
the ideal biomarker source for early diagnosis and prognosis of periodontal diseases.
To this date, over 90 different biomarkers with clinical and therapeutic value have been
successfully identified in the GCF [45], most of which are cytokines and enzymes produced
by periodontal tissue destruction and inflammatory active polymorphonuclear neutrophils
and lymphocytes [46]. Some of these cell products have been associated with periodontal
disease severity [42,43], whereas others show a positive correlation with clinical parameters
before and after periodontal treatment, suggesting a valuable use for the assessment of
periodontal treatment outcomes [47].

Over the last decade, the advent of “precision medicine” has focused on using bio-
logical profiles (i.e., genomic, proteomic, transcriptomic, among others) to personalize the
diagnosis and treatment of systemic diseases. Recently, particular interest has fallen in the
profiling of GCF in health and disease. Previous studies using ELISA and multiplex-bead
immunoassay techniques have reported the existence of different “GCF profiles” between
systemically healthy subjects and individuals with diabetes, rheumatoid arthritis, acute
myocardial infarction, and end-stage renal disease [48–52]. Interestingly, some of these
differences were found regardless of periodontal status [48,51,52]. Our research group has
experience exploring the GCF of patients with several dermatoses [53]. In a previous study
focused on patients with moderate/severe atopic dermatitis (AD), we found significantly
lower MMP8 levels in GCF of AD patients versus healthy controls. The area under the
receiver operating characteristic (ROC) curve for MMP8 was 0.672, p < 0.05 [53].

Studies exploring the GCF of psoriatic patients are still scarce (for available articles see
Table 1). In an article published in 2013, researchers explored the impact of autoimmune
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diseases (particularly rheumatoid arthritis, psoriasis, and systemic sclerosis) and anti-TNF-
α therapy on the clinical and immunological periodontal parameters of diseased subjects
and systemically healthy controls [54]. Regarding psoriasis exclusively, researchers found
that the levels of GCF TNF-α were significantly higher in psoriatic patients compared
to healthy controls. Nevertheless, since probing depth and gingival index periodontal
parameters were also substantially worse in the psoriasis group (>0.002), it is difficult to
establish whether the over-expression of crevicular TNF-α reflects the systemic disease or
the local inflammatory response of the periodontium [54].

A second study conducted by our research group in 2021 explored the GCF levels of IL-
17A, IL-22, IL-23, and the S100 proteins A7, A8, and A9 in psoriatic subjects and systemically
healthy controls with and without periodontitis [29]. Within this study, psoriatic patients
presented significantly higher GCF levels of S100A8 than systemically healthy controls,
regardless of periodontal status/health. Furthermore, a positive correlation was observed
between crevicular S100A8 concentrations and psoriasis severity, indicating that S100A8 is
not only a central protein of psoriasis pathogenesis but also a plausible biomarker for future
diagnostic and therapeutic strategies for the assessment of the dermatosis. No significant
intergroup differences in the crevicular expression of Il-17A, IL-22, IL-23, and S100A7 were
noticed, whereas S100A9 concentrations exceeded the detection limits of the immunoassay
in all groups [29].

Finally, a third study further expanded on the characterization of GCF in psoriatic
patients. Moderate/severe psoriatic patients presented significantly higher and lower
concentrations of IL-18 and soluble E-selectin in comparison to healthy control, respectively.
In contrast, no intergroup differences were noticed in the soluble ICAM-1 crevicular level.
Interestingly, periodontal status did not affect the GCF concentrations of IL-18 and soluble
E-selectin, as seen by using a multiple regression statistical model. The ROC curve for
IL-18 showed a 0.77 area with a sensitivity and specificity of 73.81% and 64.10% each. On
the other hand, soluble E-selectin presented a ROC area of 0.68 with a sensitivity and
specificity of 90.48% and 61.54%, respectively. Overall, our results regarding the ROC
curve area of IL-18 in GCF were similar to those previously reported for serum samples of
psoriatic patients [55]; hence, changes in the expression of the protein might be reflecting
the systemic inflammatory burden of the dermatosis.

Ultimately, it is essential to acknowledge that all articles presented in this manuscript
are cross-sectional studies. As such, they do not allow for causality associations. In addition,
psoriasis is a complex disease possibly triggered by genetic, epigenetic, and proteomic
imbalances, as well as by infectious and microbiological factors. Likewise, cytokines,
enzymes, and other biological products rarely exert their biological functions as single
molecules; hence, the prospective biomarkers identified in this review are more helpful to
analyze (GCF profiling) than by separate. Because most biological markers identified in
this review are also universal biomarkers of inflammation, results must be interpreted with
caution since changes in their concentrations might be reflecting other systemic and/or
local inflammatory conditions aside from psoriasis. Finally, multiplex-bead immunoassays
could be a helpful laboratory technique to achieve what has been proposed. It allows for
simultaneously checking the presence and quantity of several proteins within a single
sample [56].
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Table 1. GCF candidate biomarkers for Psoriasis.

Author, Year Study Design Population Comparison (Control) Technique Outcomes p

Mayer et al.,
2013 [54] Cross-sectional

Systemically healthy subjects
(H), (n = 12). ELISA

Most patients presented moderate/advance chronic periodontitis
(79%).

Rheumatoid arthritis patients
(RA), (n = 12)

Periodontal probing depths in the RA, PA and SSc groups were
significantly worse than those of the H and RA+ groups. =0.0002

Rheumatoid arthritis patients
undergoing anti-TNF-α therapy

(RA+), (n = 10).

RA+ and H patients presented similar GCF levels of TNF-α (0.97
± 0.52 and 1.07 ± 0.33 ng/site, respectively). =0.0001

Psoriatic arthritis patients (PA),
(n = 12).

RA+ patients presented significantly lower GCF levels of TNF-α
compared to RA, PA and SSc groups (0.97 ± 0.52, 1.07 ± 0.33, 1.42

± 0.46, 1.97 ± 0.61, and 1.65 ± 0.57 ng/site, respectively)
=0.0001

Systemic sclerosis patients (SSc),
(n = 12).

No significant intergroup differences were reported between the
GCF levels of TNF-α in RA, PA and SSc patients. =0.0001

Weak positive correlations were found between the GCF levels of
TNF-α and the probing depth and gingival index in studied

patients.

Valenzuela
et al., 2021 [25] Cross-sectional

Moderate to severe Psoriasis
subjects, (n = 42).

Systemically healthy subjects, (n
= 39).

Multiplex bead-based
immunoassay.

IL-18 GCF levels were significantly higher in psoriatic patients
versus controls (mean, SD: 26.51 ± 10.46 pg/mL and 18.65 ± 5.17

pg/mL, respectively).
<0.05

sE-selectin GCF levels were significantly lower in psoriasis
patients versus healthy subjects (mean, SD: 31,490.35 ± 97,355.66

pg/mL and 201,873.5 ± 161,580.8 pg/mL, respectively).
<0.05

No significant intergroup differences in the GCF levels of
sICAM-1 were noticed. >0.05

Psoriasis influenced the levels of IL-18 and sE-selectin, whereas
periodontitis influenced the levels of sICAM-1.

Diagnostic precision of IL-18 and sE-selectin for psoriasis based
on ROC area were 0.77 and 0.68, respectively.

Jimenez et al.,
2021 [29] Cross-sectional

Psoriatic subjects without
periodontitis or mild
periodontitis, (n = 11).

Systemically healthy subjects
without periodontitis or mild

periodontitis, (n = 21).

Multiplex bead-based
immunoassay for IL-17A,
IL-22, IL-23, S100A8 and

S100A9

S100A8 GCF levels were overexpressed in psoriatic patients
versus systemically healthy controls, regardless of periodontal

status.
<0.05

GCF levels of S100A8 correlated positively with psoriasis severity.

Psoriatic subjects with moderate
or severe periodontitis, (n = 32).

Systemically healthy subjects
with moderate or severe

periodontitis, (n = 18).

ELISA for S100A7
IL-17A, IL-22. IL-23 and S100A7 showed no significant intergroup

differences. >0.05

S100A9 exceeded the detection limits in all groups

GCF, Gingival crevicular fluid; IL, Interleukin; pg, picograms; ng, nanograms; mL, milliliter. Bold, significant p-values.
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4. Salivary Biomarkers as a Diagnostic Tool for Psoriasis

Saliva is a clear fluid constituted mainly for water followed by proteins and some inor-
ganic substances created by major and minor salivary glands [57,58]. Due to its composition,
it is used to search for biomarkers of oral and systemic diseases [27,59]. The advantage of
searching for biomarkers in saliva compared to blood is that it is a fast and non-invasive
method to diagnose the onset and progression of several systemic diseases [60–62]. It is
possible that the biomarkers circulating in the blood enter the saliva through the permeable
capillaries present in the salivary glands and then, all together, are released into the oral
cavity [63]. Accordingly, the study of salivary biomarkers might demonstrate a global
picture of the body [60].

Studies performed in psoriatic individuals have shown a differential molecular, im-
munological, and microbial composition and amount of saliva secretion compared to
healthy controls. These studies, summarized in Table 2, possibly contribute to understand-
ing the oral physiological consequences of psoriatic individuals. In this matter, the levels
of TNF-α, IL-12, and IFN-γ in the salivary milieu in psoriatic individuals are elevated
while the levels of IL-10 are reduced compared to healthy controls [64]. This cytokine
profile favors the hypothesis of an imbalance between Th1 and Th2 cells in the salivary
glands of psoriasis individuals, previously reported in psoriatic skin lesions [65]. The
salivary levels of IL-1β are also higher in psoriatic individuals, remaining unaltered in
stressful situations [66], but being reduced after TNF-α inhibition medication compared
with the same individuals before the treatment [27]. In addition, the IL-1β levels in the
saliva of psoriatic patients positively correlate with psoriasis activity [27]. Accordingly, the
measurement of IL-1β levels in saliva could be helpful as a non-invasive tracking method
of the progression of the disease in psoriatic individuals.

Also, the secretory function of the salivary glands is diminished in psoriatic individuals
compared to matched sex and gender healthy controls [64]. In consideration of the secretory
function, ROC analysis of the nitrosative stress markers has demonstrated that nitric oxide
(0.77), nitrotyrosine (0.74), and IL-2 (0.81) levels in saliva could differentiate hypo versus
normal salivary flow in psoriatic individuals [64]. Concerning dimensional alterations,
infrared spectrophotometry analysis has demonstrated that the secondary structure of
compositional salivary proteins in plaque psoriasis individuals is altered compared to
healthy counterparts [67]. The protein dimensional structure changes in plaque psoriasis
saliva are similar to diabetes individuals [67], enhancing the evidence linking plaque
psoriasis as a multi-systemic disorder related to diabetes.

The immunological features of the saliva of psoriasis individuals have also been
studied. Controversial evidence has shown higher [68] and lower [69] IgA levels in saliva
of psoriatic subjects in comparison with controls, while the levels of IgM and IgE are
similar in both groups of study [68]. On the other hand, evidence supports lower levels of
lysozyme in the saliva of psoriatic individuals compared to controls [69,70]. Overall, the
changes in the immunological composition of saliva in psoriasis could contribute to the
establishment of differential microbial communities, as has been recently published and
discussed in detail below.

In terms of microbiological composition, the saliva of psoriatic individuals has demon-
strated a differential salivary microbiota. The 16s ribosomal RNA sequencing technique
and posterior linear discriminant analysis have demonstrated that 13 and 8 taxa are as-
sociated with healthy and psoriatic individuals, respectively [71]. The taxa Actinomyces,
Saccharibacteria, Streptococcus, and Lactobacillus are associated with healthy individuals,
while Prevotella, Neisseria, and Agreggatibacter are associated with the salivary microbiota of
psoriatic subjects [71].
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Table 2. Biomarkers of psoriasis in saliva.

Autor, Year Study Design Population Comparison
(Control) Technique Biomarker Level p

Skutnik-
Radziszewska et al.,

2020 [64]
Cross-sectional

Blood and saliva samples from 60
patients with psoriasis were divided

into two groups: patients with
psoriasis and hyposalivation (n = 30)

and patients with psoriasis and
normal secretion (n = 30).

Healthy controls
(n = 60)

Biochemical assays, DNS
method, BCA method,

spectrophotometry, ELISA

Elevated levels of TNF-α, IL-2, and INF-γ, and reduced levels
of IL-10 in psoriasis compared to the control group. <0.05

Belstrøm, D. et al.,
2020 [71] Cross-sectional

Stimulated saliva samples from
patients with psoriasis (n = 27),

patients with periodontitis (n = 58).

Healthy controls
(n = 52).

Immunoassays, rRNA
sequence analysis.

Linear discriminant effect size analysis showed that 52
bacterial taxa (22 psoriasis and 30 periodontitis) and 21

bacteria taxa associated with the healthy control
differentiated the salivary microbiota of patients with

psoriasis from that of orally healthy patients with
periodontitis. Significantly lower mean salivary levels of
NGAL (psoriasis: 996, periodontitis: 2072, controls: 2551

ng/mL) and transferrin (psoriasis: 4.37, periodontitis: 7.25,
controls: 10.02 ng/mL).

<0.0001

Ganzetti, G. et al.,
2016 [27]

Prospective with
follow-up

Saliva samples from patients with
psoriasis (n = 25) and control

subjects (n = 20).

Biochemical assays for
detection of interleukin IL-1

β levels.

IL-1β levels in saliva of patients with psoriasis were
significantly higher than in healthy controls. In patients with

psoriasis, TNF-α inhibitor treatment significantly reduced
IL-1β levels, compared with baseline. There is a positive
correlation between IL-1β levels and psoriasis activity.

<0.05

Bottoni, U., et al.,
2016 [67] Cross-sectional Saliva samples from 35 patients with

psoriasis, 20 patients with diabetes.
Healthy subjects

(n = 20). Infrared spectrometry.

Presence of a structural alteration of proteins in the saliva of
patients with psoriasis similar to that observed in patients

with diabetes. This suggests that psoriasis is a multisystemic
disorder strictly related to diabetes.

<0.05

Mastrolonardo, M.,
et al., 2007 [66] Cross-sectional

Saliva samples from patients with
psoriasis (n = 25) of mild to

moderate severity.

Healthy subjects
(n = 50).

HS salivary cortisol enzyme
immunoassay, ELISA.

IL-1β levels were significantly higher in psoriasis individuals
than controls, while cortisol levels did not differ significantly

between groups. There was no significant correlation
between changes in IL-1β and cortisol levels in psoriasis

patients or controls.

<0.05

del Castillo, L.F. ,
et al., 1981 [68]

Prospective with
follow-up

Blood (right cubital vein) and saliva
(right parotid gland) samples from

psoriasis patients (n = 10).

Healthy volunteers
(n = 10).

Radioimmunological
analysis PRIST, laser

nephelometry.

IgA levels were significantly higher in psoriatic patients than
controls. The mean IgG and IgM levels determined in both

groups did not differ significantly from each other.
<0.01

Syrjainen, S.M. 1983
[70] Cross-sectional Lacrimal and salivary fluid samples

from psoriatic patients (n = 28).
Healthy controls

(n = 10).

Photometric and
colorimetric analysis,

Phadebas method, radial
immunodiffusion analysis
and radioimmunoassay.

Increased levels of amylase, Na+ and IgA in patients with
psoriasis, as well as reduced lysozyme levels. <0.001
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Table 2. Cont.

Autor, Year Study Design Population Comparison
(Control) Technique Biomarker Level p

Skutnik-
Radziszewska et al.,

2020 [64]
Cross-sectional Blood and saliva samples from

patients with psoriasis (n = 40).
Healthy controls

(n = 40).

Biochemical assays, dental
examination, redox analysis,
BCA method, colorimetric

analysis,
chemiluminescence test.

The antioxidant enzyme activity, protein oxidation markers
concentration, and reactive oxygen species production rate in
psoriasis patients were significantly higher than in controls.

<0.001

Soudan, R.A. et al.,
2011 [72] Cross-sectional Saliva samples from patients with

psoriasis (n = 20).
Healthy controls

(n = 20). Biochemical assays.
Significantly higher concentrations of K+ and sAA (mean K+
= 21.38 mmol/L, mean sAA = 64.26 IU/mL) in patients than

in controls.
<0.05

Koh, D. et al., 2004
[69] Cross-sectional

Saliva samples from patients with
psoriasis (n = 51) and control

subjects (n = 24).

Healthy controls
(n = 24).

Enzyme-linked
immunosorbent assay.

Psoriasis patients had a lower concentration and secretion
rate of IgA and lysozyme than controls. 0.000

IL, Interleukin. Bold, significant p-values.
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5. Conclusions

Psoriasis is a common worldwide disease that is mainly diagnosed clinically. However,
its manifestations can be confused with other conditions, leading to erroneous treatment.
An excellent alternative to support clinicians in determining the diagnosis and severity of
diseases is to measure the concentration of biomarkers in body fluids. In this sense, the
search for psoriasis biomarkers in saliva and GCF has increased. The search for psoriasis
biomarkers in oral fluids has been more common in saliva than GCF. Both alternatives are
quick and painless; however, the search for biomarkers in the GCF requires taking a sample
by a trained professional and a periodontal evaluation.

Oral biofluids have several advantages over conventional skin biopsy biomarker
screening: First, it is a non-invasive method with an easy, quick, and less time-consuming
collection that may be performed in basic clinical settings. Second, saliva and gingival
crevicular fluid samples are much easier to handle and store due to their small volume,
which significantly reduces the risk of operator contamination. Third, oral biofluid samples
unveil many biomarkers (including those derived from plasma ultrafiltrate) and thus may
reflect several systemic and oral conditions simultaneously with a single sample. In contrast,
analysis of skin biopsy biomarkers may not identify diseases compromising other organs
aside from skin. Finally, skin biopsy requires the presence of a clinical lesion to determine
the site of analysis and control skin. On the other hand, oral biofluids might reflect early
changes that precede the development of a clinical skin lesion and, thus, might offer greater
value for early diagnosis of the disease and real-time diagnostic values. Nevertheless, more
studies are required to determine an adequate panel of biomarkers to use in saliva or GCF
for psoriasis.

This article presents the classic limitation of a literature review because it does not
follow a pre-established search and article selection design as in systematic reviews. In
addition, we did not evaluate the quality of the included articles. However, this review
allows us to answer the possible biomarkers in GCF and saliva to diagnose psoriasis.
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