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Serum calprotectin correlates with risk and
disease severity in psoriasis patients and the
decrease of calprotectin predicts better

response to tumor necrosis factor inhibitors
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Abstract. — OBJECTIVE: This study aimed to
investigate the correlation of serum calprotec-
tin expression with risk and severity of psoria-
sis, as well as its predictive value for clinical re-
sponse to tumor necrosis factor inhibitors (TN-
Fi) treatment in psoriasis patients.

PATIENTS AND METHODS: 72 psoriasis pa-
tients and 70 health controls (HCs) were en-
rolled. Blood samples were collected, and se-
rum calprotectin was determined by commejgial
enzyme-linked immuno sorbent assay (E
All patients were treated by TNFi treatmen
followed up at 6 months, and the last follo
date was 2016/11.

RESULTS: Calprotectin level y
psoriasis patients compared
and it disclosed a good diag
riasis with area under cur,
0.810-0.935. Calprotectin
itively associated wj e
0.001),
(R =0.125,
p =0.297). 5 ASI75 and
the 6-month treat-
Iprotectin during
0-M1)) in PASI75
than that of non-PASI75 group
ariate logistic analysis
ctin (M0-M1) (p = 0.001)
factor for PASI75 achieve-
Fi treatment, while pre-sys-
eatment (p = 0.001) was an in-
ctor for non-PASI75 achievement.
IONS: Serum calprotectin expres-
ion is correlated with risk and severity of pso-
is, and the decrease of calprotectin during
irst month could predict better clinical re-
sponse to TNFi treatment in psoriasis patients.
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dered as a crucial
uman physical and psycho-
its major clinical symptoms
emarcated papules, pustules

nts, such as topical therapy, phys-
systemic therapy and biologic therapy,
®n greatly developed and improved*“.
Among these treatments, tumor necrosis factor
inhibitors (TNFi), one of the important biological
therapy drugs, have been popularly performed in
psoriasis patients’. However, the effects of TNFi
therapy in some psoriasis patients are still far
more from satisfaction resulted from individual
heterogeneity, drug toxicity, and prolonged delay
of diagnosis®. Thus, additional biomarkers for
evaluating the risk of psoriasis and predicting the
responses to TNFi therapy are greatly needed.
Calprotectin, a calcium-zinc binding protein
secreted by monocyte and neutrophil, has been
found to play a key role in multiple physiolog-
ical and pathological processes, including reg-
ulation of immune response, inhibition of cell
proliferation, as well as repression of pathogen-
ic microorganism growth’®. Large amounts of
evidences have proven that calprotectin expres-
sion is related to the development and progres-
sion of various immune diseases such as sys-
temic lupus erythematosus (SLE), rheumatoid
arthritis (RA) and psoriasis®!!. However, few
studies about the effects of calprotectin expres-
sion in psoriasis patients receiving TNFi ther-
apy have been explored. Hence, the purpose
of this study was to investigate the correlation
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of serum calprotectin expression with risk and
severity of psoriasis, as well as its predictive
value for clinical response to TNFi treatment
in psoriasis patients.

Patients and Methods

Patients

The current study was a prospective cohort
study, which consecutively enrolled 72 patients
who were diagnosed with plaque psoriasis in
moderate to severe degree and receiving TNFi
therapy in Department of Dermatology, Tong
Ren Hospital, Shanghai Jiao Tong University
School of Medicine from June 2014 to May
2016. Inclusion criteria: (1) more than 18 years
old; (2) diagnosed by with plaque psoriasis; (3)
in a moderate to severe degree which defined as
body surface area (BSA) > 10%. Also, Psoriasis
Area and Severity Index (PASI) score > 8§ points;
(4) about to switch to or initiate TNFi therapy.
Exclusion criteria: (1) patients with malignant
tumor history; (2) patients with severe infection;
(3) patients with moderate-severe liver or s
dysfunction (defined as more than three ti
normal value); (4) women during pregnant o
tation period; (5) patients who were not able t

same duration. The age,
index (BMI) of HCs

ed TNFi treatment (inflix-
AG, Schaffhausen, Switzer-

BrH & Co. KG, Ingelheim Germany))
accordmg to clinical experience and disease con-
jons. The common routine of TNFi treatments
> as follows: ETN, 50 mg per week'?; [FX, 5
mg/kg at weeks 0, 2, 6, 14 and 22". Combinations
with topical therapy, phototherapy or systemic
non-biologic treatments were recorded. The me-
dian follow-up duration was 6 months, and the
last follow-up date was 2016/11.
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Data Collection and Efficacy Assessment

Clinical and pathological properties in all pso-
riasis patients at baseline were collected, includ-
ing age, gender, BMI, disease duration, BSA,
PASI, treatment history and combinations. Be-
sides, PASI score at month 1 (M1), month 3
and month 6 (M6) in all patients was ¢
during 6-month TNFi treatment. As

sessment (PASI score)
as the value at each 1

1des, 4 ml peripheral blood samples
e ected at month 1, 3, 6 after TNF inhibi-

awnent in psoriasis patients. Serum samples
were extracted from peripheral blood immediate-
ly after collection and stored as -80°C for further
detection. Expression of serum calprotectin was
determined by commercial enzyme-linked im-
muno sorbent assay (ELISA) kit (R&D, Minne-
apolis, MN, USA) according to the instructions
of manufacturers.

Statistical Analysis

Statistical analysis was carried out using SPSS
22.0 (IBM, Armonk, NY, USA). Data were pre-
sented as mean + standard deviation, median
(25"™-75™) or count (%). Comparison between two
groups was detected by t test, Wilcoxon rank
sum test or Chi-square test. Friedman rank sum
test was used to analyze difference in calprotec-
tin values among each visit in psoriasis patients
during 6-months treatment. Receiver operating
characteristic (ROC) curve was performed to
evaluate diagnostic value for psoriasis. Univari-
ate logistic regression model was used to evaluate
factors affecting PASI75/90 achievement at M6
after TNFi treatment, all factors with a p-value <
0.1 were further analysed by the multivariate lo-
gistic regression model. p < 0.05 was considered
significant.
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RESUItS 98 patients attended the
recruitment session
Study Flow 11 not assessed for eligibility
In the present study, 98 psoriasis patients were 2 ";,':i?fi;;‘{gatm" ©

invited: 11 cases were not assessed for eligibili- *9 declined to be invited
ty, among which 2 patients missed invitation to |87 patients screened
participate, and 9 patients declined to be invited 15 excluded
(Figure 1). In the remaining 87 patients who were *13 exclusions
screened for eligibility, 15 cases were exclud- "2 withdrew 2
ed: 13 patients with the exclusion criteria and 2 72 patients included in the
disagreed with informed consents, leading to 72 el
patients included. Ultimately, among these 72
included patients, 5 cases did not complete the
whole study: 3 lost follow-up, 1 lacked efficacy
and 1 with moderated hepatic dysfunction, there-
by 67 patients completed 24-week follow-ups.

In the study, the analysis of treatment response
(PASI75, PASI90) was based on 72 patients; the
measurement of calprotectin and disease assess-
ment (PASI score) at last follow up was used as
the value of each later missing visit. t edian BSA was 26.5% (21.0%-35.0%), and
66 (10.86-22.44). 58 (80.6%)
ceived ETN treatment, while
received [FX treatment. The
ts with previous treatment by
, phototherapy, systemic non-bio-
catment and pre-systemic biologic treat-
Were 65 (90.3%), 59 (81.9%), 40 (55.6%)
and 10 (13.9%) respectively. Other characteris-
tics of psoriasis patients and HCs were shown in
Table I.

Characteristics of Psoriasis Patients p
and HCs 14

The mean age of psoriasis patients and
were 42.25 £ 10.93 and 40.73 + 7.49, resped
(Table I). Male and female were 52 and }
psoriasis group, 46 and 24 in HCs. No di
ence of age (p = 0.334), gender

=72) HCs (N = 70) p-value
42.25+10.93 40.73 +7.49 0.334
52/20 46/24 0.402
24.55+£2.72 24.44 +2.81 0.810

17.83 £10.20 - -
26.5 (21.0-35.0) — _
13.66 (10.86-22.44) - _

58 (80.6) _ _
14 (19.4) - _

56 (77.8) _ _

y 39 (54.2) - -

Systemic non-biologic treatment 34 (47.2) - -
Previous treatment (n/%) - -
Topical therapy 65 (90.3) — -
59 (81.9) - -

Systemic non-biologic treatment 40 (55.6) - -
Pre-systemic biologic treatment 10 (13.9) - -

Data was presented as mean =+ standard deviation, median (25"-75") or count. Comparison between two groups was detected by
t-test, Wilcoxon rank sum test or 2 test. p < 0.05 was considered significant. HCs, health controls; BMI, body mass index; BSA,
body surface area (affected by psoriasis); PASI, psoriasis area and severity index; ETN, etanercept; IFX, Infliximab.
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evaluate the diagnostic value of calprotectin for psoriasis.

Predictive Value of Calprotectin in
Risk of Psoriasis

Predictive value of calprotectin in risk o
riasis was analyzed in Figure 2. Calpro
level was elevated in psoriasis group (562
(329.923-964.154) ng/mL) compare

ression Positively

PASI Score But Not BSA
riasis Patients

association of calprotectin expression
@A and PASI score in psoriasis patients
were evaluated in Figure 3. No correlation of
calprotectin expression with BSA was observed
(R=0.125, p=0.297, N = 72) (Figure 3A), while
calprotectin expression was positively associat-
ed with PASI score (R = 0.452, p < 0.001, N =
72) (Figure 3B).

(Figure 2A). In addition,
sion disclosed a good vad@E
psoriasis with AUC
(Figure 2B).
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Figure 3. Association of calprotectin expression with BSA and PASI score. A, Association of calprotectin expression with
BSA. B, Association of calprotectin expression with PASI score. Kaplan-Meier curves were used to evaluate the correlation of
calprotectin expression with BSA and PASI score. p < 0.05 was considered significant.
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PASI75 and PASI90 Achievement

After TNFi treatment, 59.7% patients at M3
and 58.3% patients at M6 with PASI75 achieve-
ment were observed, while 43.1% patients with
PASI90 achievement at M3 and M6 were found
(Figure 4).

Calprotectin Expression After Treatment

Comparisons of calprotectin expression after
treatment at MO, M1, M3 and M6 were de-
termined by Friedman rank sum test (Figure
5). Calprotectin expression in psoriasis patients
was decreased during the 6-month period after
treatment (p < 0.001), and calprotectin value
was 562 (330-964) at MO, 317 (214-649) at M1,
269 (158-431) at M3, and 199 (137-394) at M6,
respectively.

Decrease of Calprotectin From MO to M1
(Acalprotectin (M0O-M1)) Correlates with
PASI75 Achievement After 6-month TNF
Inhibitor Treatment

According to whether psoriasis
achieved PASI75 or not, patients were d
into two groups: PASI75 group and Non-P
group. As listed in Figure 6, the correl
of calprotectin and its changes during the

calprotectin expression s
and Non-PASI75 gro
(Figure 6A), while

58.3%

T
M3 M6

Figure 4. Comparison of PASI75 and PASI90 achievement
after TNFi treatment. #-test was used to analyze the
comparison of PASI75 and PASI90 achievement after TNFi
treatment.

10000 p<0.001

o
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SI75 group than Non-PASI75
igure 6B).

o difference in either calpro-
= 0.708) (Figure 6C) or Acal-
1) (p = 0.096) (Figure 6D) was
tween PASI90 group and Non-PASI90

ACalprotectin (MO-M1) Could Predict
PASI75 Achievement in Psoriasis
Patients After TNFi Treatment

Univariate logistic regression model was used
to evaluate factors affecting PASI75 achievement
at M6 after TNFi treatment, as presented in Table
II, which indicated that Acalprotectin (M0-MI)
(p = 0.001) was positively associated with PASI75
achievement at M6 after TNFi treatment, while
Pre-systemic biologic treatment (p = 0.008) was
negatively correlated with it. All factors with a
p-value < 0.1 were further analyzed by the multi-
variate logistic regression model. It revealed that
Acalprotectin (M0-M1) (p = 0.001) was an inde-
pendent factor for PASI75 achievement at M6 af-
ter TNFi treatment, while Pre-systemic biologic
treatment (p = 0.001) was an independent factor
for non-PASI75 achievement.

Univariate and multivariate logistic analysis
were performed to assess the factors affecting
PASI90 achievement at M6 after TNFi treatment
(Table III). No factors could predict PASI90
achievement at M6 after TNFi treatment inde-
pendently.
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TNFi treatment. A, Co
Acalprotectin (MO- M

dy showed that: (1) the
was elevated in psoriasis
to HCs, and it disclosed a
value for psoriasis. Additionally,
ilp expression was positively associat-
ed with PASI score. (2) After TNFi treatment,
R 7% patients at M3 and 58.3% patients at M6
Scved PASI75, while 43.1% patients realized
PASI90 at M3 and M6 respectively. In the mean-
while, calprotectin expression in psoriasis patients
was decreased during the 6-month period after
treatment. (3) Acalprotectin (M0-M1) level was in-
creased in PASI75 group than Non-PASI75 group,
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guocs d®ing the first month with PASI75/90 achievement at M6 after
pressions in non-PASI75 and in PASI75. B, Comparison between
L in PASI75. €, Comparison between calprotectin expressions in non-PASI90 and in
atin (M0-M1) in non-PASI90 and in PASI90. Wilcoxon rank sum test was used to
anges during the first month with PASI75/90 achievement at M6 after TNFi

and Acalprotectin (M0-M1) was an independent
factor of PASI75 achievement at M6 after TNFi
treatment, while Pre-systemic biologic treatment
was an independent factor of Non-PASI75 achieve-
ment. Psoriasis, a recurrent systemic disease with
inflammation regulated by T lymphocyte, is char-
acterized by excessive infiltration of inflammatory
cell, hyper proliferation of epidermal keratinocytes
and abnormal angiogenesis'* . Although psoriasis
etiology is still confused, many risk factors in-
cluding genetic predisposition, immune-mediated
disorder and environmental change contribute to
its development!®.

Calprotectin, consisting of SI00A8 and SI00A9
heterodimer, is considered as an inflammation-re-
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Table IlI. Analysis of factors affecting PASI 75 achievement after 6-month TNFi treatment.

Univariate model Multivariate model

95% CI 95% CI
p-value OR Lower Higher | p-value OR | Lower Higher

Calprotectin at MO 0.126 1.001 1.000 1.002 - - -
ACalprotectin (M0-M1) 0.001 1.002 1.001 1.003 0.001 1.004 | 1.002
Age (years) 0.503 0.985 0.944 1.029 - -
Gender (male) 0.722 1.208 0.427 3.419 - -
BMI (kg/m?) 0.208 0.891 0.746 1.066
Disease duration (years) 0.906 0.997 0.952 1.044
BSA at baseline (%) 0.211 1.027 0.985 1.070
PASI Score at baseline 0.488 1.023 0.959 1.091
TNFi agent (ETN vs. IFX) 0.098 0.313 0.079 1.241
Combinations
Topical therapy 0.341 0.564 0.173 1.836
Phototherapy 0.549 1.333 0.520 3.417

Systemic non-biologic treatment 0.132 2.091 0.801
Previous treatment
Topical therapy 0.389 2.000 0.413
Phototherapy 0.717 1.250 0.374
Systemic non-biologic treatment | 0.873 0.926 0.360

Pre-systemic biologic treatment 0.008 0.057 0.007 0.000 0.114

Factors affecting PASI 75 achievement at M6 were analyzed by u
p < 0.1 were further detected by multivariate logistic regression
mass index; BSA, body surface area (affected by psoriasis); PASI,
IFX, Infliximab.

Table Ill. Analysis of factors affectin, achieve ter 6-month TNFi treatment.

Univa model Multivariate model
95% CI 95% CI
Lower Higher | p-value OR | Lower Higher
Calprotectin at 1.000 1.001 - - - -
ACalprotectin ( . 1.000 1.001 - - - -
0.454 1.017 0.974 1.062 - - - -
0.394 1.592 0.547 4.634 - - - -
0.860 0.985 0.828 1.170 - - - -
0.830 1.005 0.960 1.052 - - - -
0.195 1.027 0.987 1.068 - - - -
0.805 1.008 0.947 1.073 - - - -
0.560 0.706 0.219 2.276 - - - -
0.231 0.503 0.164 1.549 - - - -
0.705 0.835 0.327 2.129 - - - -
0.517 1.363 0.534 3.476 - - - -
Topical therapy 0.991 1.009 0.209 4.876 - - - -
Phototherapy 0.712 1.261 0.369 4.312 - - - -
stemic non-biologic treatment 0.915 0.950 0.372 2.429 - — - -
re-systemic biologic treatment - - - - - - - -

Factors affecting PASI 90 achievement at M6 were analyzed by univariate logistic regression model, and all factors with p <
0.1 were further detected by multivariate logistic regression model. p < 0.05 was considered significant. Pre-systemic biologic
treatment was not analyzed due to lack of effective events. HCs, health controls; BMI, body mass index; BSA, body surface
area (affected by psoriasis); PASI, psoriasis area and severity index; ETN, etanercept; [FX, Infliximab.
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lated protein that is involved in the development
of various diseases resulted from excessive in-
flammation and immune disorder®!'"7. Accumu-
lating evidence indicates that high expression
of calprotectin is observed in RA, SLE and
inflammatory bowel disease (IBD); also, it could
be served as a convincing diagnostic biomarker
in these diseases'®!®!°, In accordance with these
studies, increase of calprotectin was found in
psoriasis patients compared with HCs in this
study, and it disclosed a good diagnostic value of
psoriasis. The possible reason is that calprotectin
is secreted by monocytes and neutrophils, and
their concentrations reflect inflammation disorder
in psoriasis patients directly?. The main signifi-
cance of increased levels of calprotectin is related
to inflammation, while it is not the only one.
According to previous studies, increased level
of calprotectin is also correlated with immune
responses through controlling some medically
relevant bacteria and fungi including S. aureus,
Candida albicans, and Aspergillus fumigates®?.
Further study about detailed mechanisms of cal-
protectin in psoriasis is greatly needed.

In addition, we also found that calprotgms
expression was positively associated with
score, while no correlation between calpro
expression and BSA was revealed in our
The possible explanation might

severity considering BSA,
trated degree and desqua
greatly influenced by 4

relates w1th
sult in the

A by inflammation associated
20,23-25

ave been established their
repressing cell growth, re-
, but also participating in in-

1 and improving cell prohferatlon
and dlfferentlatlon26 2, As to psoriasis patients,
F, particularly in TNF a (occupying 70-95%
WINF family), could induce the production
of inflammation medium, such as interleukin-1
(IL-1), IL-8 and prostaglandin E2 (PGE2), pro-
moting inflammation. Also, it could increase
mitogen proliferation and Ig secretion, causing
excessive keratinocytes proliferation and differ-
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entiation®34, Therefore, TNFi treatment focus
on inhibiting TNF expression, decreasing in-
flammatory cytokines activation and suppress-
ing keratinocytes proliferation, thereby blocking
inflammation and contributing on remission of
skin lesions in psoriasis patients®**7. These
could be used to explain the findings i

Fi treatment controlls i
activation of inflamm

decreased level of
calprotectin was nd in RA patients
pared with , and a rapid reduction of se-
calprotectin Jvels predicted the early clin-
ological treatments*. Lower
expression was also observed

2. Partially in line with these results,

our study revealed that decrease of calprotectin
during the first month in PASI75 group was
higher than that of Non-PASI75 group, and it
could independently predict PASI75 achieve-
ment after 6-month TNFi treatment. Hence, the
early changes of calprotectin expression might
have potential effects on prediction of TNFi
treatment response. There are two possible rea-
sons: one reason is that a rapid change in calpro-
tectin expression could reflect a sharp decrease
of inflammation cytokines and reduction of in-
flammation severity in psoriasis patients, result-
ing in the sustaining remission of skin lesion
in psoriasis patients, thereby decreasing PASI
score’®. Another is that fast decrease of cal-
protectin could regulate several immune cells,
including T-helper (Th) 1, Th2 as well as Th17
cells, and so on, which contributes to improve-
ment of skin lesion, decreasing PASI score?*#4%,
Several limitations still existed in the current
study: (1) the follow-up duration of 6 months
was relatively short, hence, our study did not ex-
plore the long-term response; (2) correlations of
calprotectin expression with inflammation cyto-
kines, keratinocytes and angiogenesis were not
assessed; (3) sample size was relatively small;
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(4) detailed mechanism of calprotectin in psoria-
sis was not explored. Further investigations with
longer follow-up duration and larger sample size
need to be carried out in the future.

Conclusions

We showed that serum calprotectin expression
is correlated with risk and severity of psoriasis.
The decrease of calprotectin during the first
month could predict better clinical response to
TNFi treatment in psoriasis patients.

Conflict of Interest
The Authors declare that they have no conflict of interests.

References

1) TakesHITA J, GREwAL S, LANGAN SM, MeHTA NN, OcpIe
A, VAN VoorHees AS, GeLranp JM. Psoriasis and co-
morbid diseases: epidemiology. J Am Acad
matol 2017; 76: 377-390.

2) GrirritHs CE, Barker JN. Pathogenesis and ©
features of psoriasis. Lancet 2007; 370: 26

3) CarHer JC, Young M, Beraman MJ. Psoriasis
psoriatic arthritis. J Clin Aest
10: S16-S25.

4) FARAHNIK B, SHARMA D, ALBg
botanical agents for the
systematic review.
451-468.

5)

d alanine aminotrans-
with psoriasis, pso-
rthritis. J Am Acad

, CorriELD A, Spicer R, Carns P. Faecal cal-
protectin concentrations and diagnosis of necro-
tising enterocolitis. Lancet 2003; 361: 310-311.

HurNnAkovA J, HuLEsova H, ZAvabA J, KomArRc M, Ha-
NovA P, KLein M, MANN H, StegLova O, OLEJAROVA M,
Forestova S, Ruzickova O, VENcovsky J, PAVELKA K, SE-
NoLT L. Serum calprotectin discriminates subclin-
ical disease activity from ultrasound-defined re-
mission in patients with rheumatoid arthritis in
clinical remission. PLoS One 2016; 11: e0165498.

10) Haca HJ, Brun JG, BernTzEN HB, CERVERA R, KHAMASH-
1A M, HucHes GR. Calprotectin in patients with sys-
temic lupus erythematosus: relation to clinical
and laboratory parameters of disease activity. Lu-
pus 1993; 2: 47-50.

11) Mapsen P, RasmusseN HH, Lerrers H, Honore B, Ce-
uis JE. Molecular cloning and expression of a

similarity to fatty acid-binding p
Dermatol 1992; 99: 299-305.
12) GrirritHs CE, ReicH K, LeBwg,

13) ‘ozeL G, ORTONNE JP, ZHENG
H K. Efficacy and safe-

xate in patients with

OOGSTRATEN

tive-controlled, randomized trial
J Dermatol 2011; 165: 1109-1117.

, GubJonssoN JE, JoHNSTON A, Stu-

Issection of psoriasis: integrating ge-
getics and biology. J Invest Dermatol 2010; 130:

MatLecic N, Youna HS. Excessive angiogenesis as-
sociated with psoriasis as a cause for cardiovas-
cular ischaemia. Exp Dermatol 2017; 26: 299-
304.

16) Ropriguez A, Griffiths-Jones S, Ashurst JL, Brad-
ley A. Identification of mammalian microRNA host
genes and transcription units. Genome Res 2004;
14: 1902-1910.

17) PeLLeGrini L, MiLano E, FrancescHi F, BELcaro G, Gizz
G, FeragaLLl B, DucGALL M, Luzzi R, TogNI S, EGGEN-
HOFFNER R, GiacomeLLl L. Managing ulcerative colitis
in remission phase: usefulness of Casperome(R),
an innovative lecithin-based delivery system of
Boswellia serrata extract. Eur Rev Med Pharma-
col Sci 2016; 20: 2695-2700.

18) vaN RHeenen PF, Van pe Vuver E, Fipier V. Faecal
calprotectin for screening of patients with sus-
pected inflammatory bowel disease: diagnostic
meta-analysis. BMJ 2010; 341: c3369.

19) Grossi V, INFANTINO M, MANFReDI M, MEaccl F, BELLIO
E, BeLuio V, Gossi FL, UcoLini S, CataNi S, SARzI-PutTi-
Ni P, Arzent F, Benuccl M. A proposed serum calpro-
tectin IgG cut-off level for diagnosing inflammato-
ry arthritis. Curr Rheumatol Rev 2017; 13: 93-97.

20) Hacc D, Sunpstrom A, ERikssoN M, ScHMITT-EGENOLF
M. Severity of psoriasis differs between men and
women: a study of the clinical outcome measure
Psoriasis Area and Severity Index (PASI) in 5438
Swedish register patients. Am J Clin Dermatol
2017; 18: 583-590.

4307




M. Qian, N.-J. Song

21) Dawmo SM, KenHi-Fie TE, Suaitani N, Howtr ME, RatHI S,
MurrHY WJ, ZHANG Y, BETz C, HENCH L, FrRITZ G, SKAAR
EP, CHazin WJ. Molecular basis for manganese se-
questration by calprotectin and roles in the innate
immune response to invading bacterial patho-
gens. Proc Natl Acad Sci U S A 2013; 110: 3841-

3846.

WakemaN CA, Moore JL, Noto MJ, ZHANG Y, SIN-
GLETON MD, Prentice BM, GiLstoN BA, DosTER RS,
Gappy JA, CHAzIN WJ, CaPrioLl RM, SkaAR EP. The
innate immune protein calprotectin promotes
Pseudomonas aeruginosa and Staphylococ-
cus aureus interaction. Nat Commun 2016; 7:
11951.

Atpsoy E, PoLat M, FeTTAHLIOGLU-KARAMAN B,
KARADAG AS, KARTAL-DURMAZLAR P, YALCIN B, EMRE S,
DibArR-BaLcl D, BiLgic-TeMEL A, ArcA E, Koca R, GunN-
puz K, Boriu M, ErRGuN T, DoGruk-Kacar S, Cor-
DAN-YAzICI A, DursuNn P, BiLai CO, GuNEes-BiGiur S,
SENDUR N, BavsaL O, HaL-Yavuz |, YaGcioGLu G, Yi-
mAz E, Kavuziu U, Senol Y. Internalized stigma in
psoriasis: a multicenter study. J Dermatol 2017;
44: 885-891.

CarLEsiIMO M, GAreLLl V, Fortuna MC, DE ViTa G,
Sorriso-VALvo L, Buccouini F, Meuini A, Di NunNo
D, PranTEDA G, Rossi A. Vascular Psoriasis Area
Severity Index: A dermoscopic standard tech-
nique for assessing severity psoriasis and ther-
apeutic management. J Dermatol Sci 201 :
249-251.

SHRIVASTAVA VK, LoNDHE ND, SoONAWANE RS, S@
Exploring the color feature power for pso
risk stratification and classification: a data
ing paradigm. Comput Biol Mg
68.

32)

22)

33)

23)
34)

24)

25)

26)

2005; 23: 23-68.

39)
ATRETKHANY KS,

40)

41)

Brauverr A. IL-6 Differs from TNF-alpha: unpre-
dicted clinical effects caused by IL-6 blockade
in psoriasis. J Invest Dermatol 2017; 137: 541-
542.

LANGKILDE A, OLseN LC, SAETROM P, DrABLOS F, BESEN-
BACHER S, RAaBy L,JoHansen C, Iversen L. Pathway
analysis of skin from psoriasis patients after adali-
mumab treatment reveals new early events in the

42)

31)

4308

anti-inflammatory mechanism of anti-TNF-alpha.
PLoS One 2016; 11: e0167437.

KiMURA Y, SHIMADA-OMORI R, TAKAHASHI T, TSUCHIYA-
MA K, Kusakarl Y, YamAsAkl K, NisHIKAWA R, NISHIGORI
C, Asa S. Therapeutic drug monitoring of patients
with psoriasis during tumour necrosis factor (TN-
F)-alpha antagonist treatment using a noveldn-

175: 979-987.

LonTtz W, Sirsso A, Liu W, LINDBERG
TormA H. Increased mRNA expre
nese superoxide dismutase j

posed to IL-1 beta and
ol Med 1995; 18: 349

patients wit
tibility to

or inhibitors and myo-
in psoriasis. JAMA 2013; 310:

: S31-36.

ERREIRO-IGLESIAS R, BARREIRO-DE ACOSTA M, LOREN-
pnzALEZ A, Dominguez-Munoz JE. Accuracy of
coffSecutive fecal calprotectin measurements to
predict relapse in inflammatory bowel disease
patients under maintenance with anti-TNF Ther-
apy: a prospective longitudinal cohort study. J
Clin Gastroenterol 2016 Dec 14. [Epub ahead of
print]

BoscHETTI G, GARNERO P, Moussata D, Cuera C, PReAu-
DAT C, DucrLaux-Loras R, MiaLon A, Drai J, FLOURIE
B, Nancey S. Accuracies of serum and fecal S100
proteins (calprotectin and calgranulin C) to pre-
dict the response to TNF antagonists in patients
with Crohn’s disease. Inflamm Bowel Dis 2015;
21: 331-336.

CHorl IY, Gertac DM, HEerenius MJ, THURLINGS RM,
WuBrRANDTS CA, FoelL D, VoL T, RotH J, Tak PP,
Horzinger D. MRP8/14 serum levels as a strong
predictor of response to biological treatments in
patients with rheumatoid arthritis. Ann Rheum Dis
2015; 74: 499-505.

PaTRO PS, SINGH A, Misra R, AGGARWAL A. My-
eloid-related protein 8/14 levels in rheuma-
toid arthritis: marker of disease activity and re-
sponse to methotrexate. J Rheumatol 2016; 43:
731-737.

De Vos M, Dewit O, D'HAeNs G, BAERT F, FONTAINE
F, VERMEIRE S, FRANCHIMONT D, MoreteLs T, STAESSEN D,
TerriEre L, VANDER CRuUYssEN B, Louis E, BEHALF OF B.
Fast and sharp decrease in calprotectin predicts
remission by infliximab in anti-TNF naive patients
with ulcerative colitis. J Crohns Colitis 2012; 6:
557-562.




Serum calprotectin in psoriasis

43)

44)

SiPPONEN T, SAVILAHTI E, KARKKAINEN P, KotHo KL, Nu-
uTiNEN H, Turunen U, Farkkita M. Fecal calprotec-
tin, lactoferrin, and endoscopic disease activity
in monitoring anti-TNF-alpha therapy for Crohn’s
disease. Inflamm Bowel Dis 2008; 14: 1392-
1398.

WanG K, Xuan XM, TonG L, HuanGg Q, ZHu LM, Ru-
AN HL. [The role of Treg/Thl7 and calprotectin in

45)

ulcerative colitis rat model]. Sichuan Da Xue Xue
Bao Yi Xue Ban 2014; 45: 946-949.

WAaNG K, XuaNn X, WANG L, TonG L, HuanGg Q, ZHu
L, Ruan H. [Expression and correlation analysis
between inflammatory cytokines and calprotec-
tin in the rat model of ulcerative colitis]. Xi Bao
Yu Fen Zi Mian Yi Xue Za Zhi 2014; 30: 278-
283.

4309






