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Background: Currently, no generally accepted laboratory
marker for monitorizing the disease activity and therapy re-
sponse of psoriasis is known. Objective: The aim of the study
is to evaluate the effects of systemic therapies on C-reactive
protein (CRP) and the neutrophil-lymphocyte ratio (NLR) in
psoriasis. Methods: One hundred patients with psoriasis
treated with narrow band ultraviolet B, acitretin, cyclosporine,
methotrexate, adalimumab, etanercept, and ustekinumab
were prospectively evaluated. At baseline and at week 12,
CRP, NLR, and Psoriasis Area and Severity Index (PASI) were
evaluated. Results: A statistically significant decrease was
observed in PASI scores, CRP, and NLR values from the base-
line to the 12-week visit (p=0.001, p=0.001, p=0.001, re-
spectively). The reduction in PASI scores and NLR values was
positively correlated (r=0.460, p=0.001). The comparisons
between treatment groups revealed that the median decrease
in NLR values was statistically higher in the adalimumab
group than in the methotrexate group (p=0.007). And the
median decrease in PASI scores was significantly higher in
the adalimumab group compared with the methotrexate and
acitretin therapy group (p=0.007, p=0.042, respectively).
Conclusion: In the present study, systemic therapy of psor-
iasis was demonstrated to decrease the levels of CRP and
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NLR, which are known to be indicators of systemic in-
flammation and cardiovascular comorbidities. (Ann Dermatol
31(6) 601~610, 2019)
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INTRODUCTION

Psoriasis is a common, chronic, inflammatory and immune-
ediated skin disease associated with cardiovascular co-
morbidities'.

The Psoriasis Area and Severity Index (PASI) is the current-
ly preferred tool to assess disease severity and to evaluate
the efficacy of the treatment’. Since the method is limited
by physician-dependent scoring, many laboratory markers
have been studied in psoriasis to find an objective tool to
assess disease activity“z.

The levels of serum C-reactive protein (CRP) and neutro-
phil-lymphocyte ratio (NLR), both of which are inexpen-
sive and easily accessible markers, have been reported to
be elevated in patients with psoriasis, and in some studies,
CRP and NLR were found to be correlated with the dis-
ease activity regarding as PASI*'". Moreover, elevated lev-
els of both CRP and NLR have been demonstrated to be
related with cardiovascular diseases (CVD) and with car-
diovascular comorbidities in psoriasis”">.

In the search for objective assessment tools for psoriasis,
CRP and NLR have been used to demonstrate treatment
efficacy in psoriasis. But the few studies on this topic have
mostly been performed among patients receiving biologic
agents3’14'17.

The present study sought to evaluate the levels of CRP and
NLR in patients with psoriasis under different systemic treat-
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ment modalities, including narrow-band ultraviolet B (NB-
VB), acitretin, methotrexate (MTX), cyclosporine, adalimu-
mab (ADA), etanercept (ETA), and ustekinumab (UST).

MATERIALS AND METHODS

Study population and protocols

A single-centre observational study was performed. One
hundred outpatients diagnosed with chronic plaque type
psoriasis by a clinical or histopathological examination
were recruited from the Department of Dermatology.

Data on the baseline demographics, clinical characteristics
(including information about the duration of psoriasis, medi-
cal history, tobacco smoking and alcohol habits), con-
comitant arthritis and/or nail involvement were recorded.
The inclusion criteria for patients were as follows: 1) pa-
tients with chronic plaque type psoriasis, 2) aged greater
than 18 years, 3) who had not received any topical and/or
systemic psoriasis treatment prior to 6 months, and 4) who
had a clinical indication to initiate systemic therapy for
psoriasis according to the European psoriasis treatment
guideline'®.

The exclusion criteria included a lack of co-operability,
any contraindication for the treatment, any significant infect-
ion, immunodeficiency, pregnancy or breastfeeding, the
use of systemic and/or topical treatment during the last 6
months before the inclusion, and malignancy.

Treatment regimes

The appropriate treatment modality was decided upon to-
gether with the patient, according to the psoriasis treat-
ment guidelines'® and the patients’ characteristics. Each
patient was started on one of the following psoriasis treat-
ment: NB-UVB, acitretin, cyclosporine, MTX, ADA, ETA or
UST. Before and during the treatment, each patient under-
went laboratory and physical controls, as recommended
in the treatment guidelines'®.

The treatment regimes were as follows: ETA 50 mg sub-
cutaneous (SC) injection once a week, an initial dose of
ADA 80 mg and 40 mg SC injection every other week
thereafter. UST was administrated SC (45 mg) at weeks 0,
4, and every 12 weeks thereafter. MTX doses were 15 +25
mg subcutaneously once a week, cyclosporine was ad-
ministered orally every day (2.5~5 mg/kg), acitretin was
administered orally (10~ 25 mg/day), and NB-UVB (7002k
Cabinet; Waldmann, Villingen-Schwenningen, Germany)
was administered three times a week with a gradual in-
crease in dosing.

None of the patients received any topical treatments other
than moisturizers.
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Evaluation of inflammatory markers and PASI

The serum CRP and complete blood count were measured
at the baseline/before treatment and at 12 weeks of
treatment.

Psoriasis was graded according to the PASI calculated at
the baseline and at 12 weeks of treatment by a single-
linded dermatologist.

The study was reviewed and approved by Sisli Hamidiye
Etfal Training and Research Hospital Clinical Research
Ethics Committee (IRB no. 574, 10/01/2016), and all the
individuals provided written informed consent. The study
was carried out according to the principles expressed in
the Declaration of Helsinki.

Statistical analyses

The Number Cruncher Statistical System 2007 (Kaysville,
UT, USA) program was used for the statistical analysis.
The descriptive data were expressed with mean + tandard
deviation, numeric variables and percentages. In the anal-
ysis of normally distributed variables, a Student’s t-test was
applied to examine the differences between the two
groups. The differences between the two independent
groups were examined using the non-parametric Mann—
Whitney U-test for non-normally distributed variables. The
comparisons between three or more groups of non-nor-
mally distributed were evaluated with a Kruskal-Wallis
test and Wilcoxon Student’s t-test using Bonferroni’s cor-
rection for multiple comparisons. The intragroup compar-
isons of normally distributed data were performed with
paired samples test, whereas the non-normally distributed
data of intragroup comparisons were evaluated with a
Wilcoxon signed ranks test. A Pearson X’ test was used to
compare qualitative variables. The correlation analysis
was performed by calculating Pearson and Spearman’s
rank correlation, and p<0.05 was considered statistically
significant.

RESULTS

Patient demographic and clinical characteristics

A total of 100 patients (39 female and 61 male) with ch-
ronic plaque type psoriasis were included in the study.
The mean age of the patients was 40.80+ 13.52 years.

The duration of the disease ranged from 6 to 516 months
(mean 150.29 + 106.40).

The prevalence of an accompanying disease was 14.0%,
and hypertension (n=6), diabetes (n=3) and hyperlipidae-
mia (n=3) were the most common diseases; 60.0% of the
patients were current tobacco smokers, while 28.0% of
the patients regularly consume alcohol.



Nail involvement was noted in 35.0% (n=35) of the pa-
tients, while 13.0% (n=13) of the patients had concomi-
tant psoriatic arthritis.

The mean PASI score of the patients at the baseline was
15.08+8.81.

The mean CRP concentrations was 5.09+3.37 at screen-

Table 1. Demographic features and the disease characteristics
of the patients

Characteristic Value

Age (yr)

Min-max (med) 17-72 (39)

Mean +SD 40.80+13.52
Sex

Female 39 (39.0)

Male 61 (61.0)
Smoking

No 40 (40.0)

Yes 60 (60.0)
Alcohol consumption

No 72 (72.0)

Yes 28 (28.0)

Disease duration (mo)

Min-max (med) 6-516 (120)

Mean +SD 150.29 + 106.40
Accompanying disease
No 86 (86.0)
Yes 14 (14.0)
Benign prostate hyperplasia 1 (1.0)
Diabetes mellitus 3 (3.0
Hypertension 6 (6.0)
Hyperlipidemia 3 (3.0
Asthma 1 (1.0
Cataract 1 (1.0
Hypothyroidism 3 (3.0)
Vitiligo 1 (1.0)
Obsessive compulsive disorder 1 (1.0)
Nail involvement
No 65 (65.0)
Yes 35 (35.0)
Arthritis
No 87 (87.0)
Yes 13 (13.0)
Therapy recieving
NB-UVB 7 (7.0
Acitretin 1 (11.0)
MTX 30 (30.0)
Cyclosporine 2 (12.0)
Etanercept 2 (12.0)
Adalimumab 9 (19.0)
Ustekinumab 9 (9.0)

Values are presented as number (%) unless otherwise indicated.
Min: minimum, max: maximum, med: median, SD: standard
deviation, NB-UVB: narrow-band ultraviolet B, MTX: metho-
trexate.

Effects of Psoriasis Therapies on CRP and NLR

ing, while the mean NLR values was 2.34+1.06 at the
screening.

The baseline patient demographics and disease character-
istics are reported in Table 1.

All the patients received one of the following therapies:
ADA (n=19), acitretin (n=11), NB-UVB (n=7), ETA (n=
2), MTX (n=30), cyclosporine (n=12), or UST (n= 9).

No serious adverse events requiring treatment cessation
occurred throughout the study.

1) Association of the baseline CRP, NLR, and PASI values
and patient characteristics

We investigated the correlation between patients’ charac-
teristics and PASI, CRP, and NLR values (Student’s t-test,
Mann-Whitney U-test).

A positive correlation was seen between the PASI score
and the values of CRP and NLR at the baseline (r=0.349,
p=0.001; r=0.271, p=0.006, respectively). Also, at
screening, CRP and NLR values were positively correlated
(r=0.376, p=0.001; Spearman’s correlation coefficient)
(Table 2).

No correlations were found between the baseline values
of CRP, NLR, and PASI scores and disease duration (p>
0.05; Spearman’s correlation coefficient).

A positive correlation was found between the age and
CRP levels at the baseline (r=0.198, p=0.049). Similarly,
the age of the patients was also correlated with NLR val-
ues at screening (r=0.312, p=0.002; Spearman’s correla-
tion coefficient).

When the values of PASI, NLR, and CRP at screening was
evaluated in terms of sex, male patients were shown to
have statistically higher NLR values than female (p=
0.001; Mann-Whitney U-test).

No association was observed between smoking, alcohol
consumption, accompanying diseases, nail involvement or
concomitant arthritis and the CRP, NLR, and PASI scores
(p>0.05, for all).

Table 2. Relationship between the values of CRP, NLR, and PASI
at baseline and at 12-week

Baseline Week 12
r* p-value 7 p-value
PASI-CRP 0.349 0.001" 0.226 0.0247
PASI-NLR 0.271 0.006" 0.125 0.216
CRP-NLR 0.376 0.001" —0.020 0.846

CRP: C-reactive protein, NLR: neutrophil-lymphocyte ratio, PASI:
Psoriasis Area and Severity Index. *Spearman’s correlation
coefficient, Tp<O.O1, Tp<0.05.
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Table 3. CRP, NLR, and PASI values at baseline and week 12, changes in CRP, NLR, and PASI values

Baseline Week 12 Difference p-value
PASI 15.209%/0.001 7
Min-max (med) 1.4-44.4 (14.45) 0-12 (1.8)
Mean +SD 15.08 +8.81 2.52+2.37 —12.56+8.26
CRP —6.376"/0.001 7"
Min-max (med) 0.37-16.8 (3.5) 0-7.3 (3.2)
Mean +SD 5.09+3.37 3.12+1.30 —1.97+3.15
NLR ~5.206/0.001 7"
Min-max (med) 0.7-6.5 (2.05) 0.9-3.9 (1.7)
Mean +SD 2.34+1.06 1.81+0.64 —0.53+0.96

CRP: C-reactive protein, NLR: Neutrophil-lymphocyte ratio, PASI: Psoriasis Area and Severity Index, Min: minimum, max: maximum,
med: median, SD: standard deviation. *t value, Tz value, Tp<0.01, Spaired samples test, "Wilcoxon signed ranks test.
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Fig. 1. Correlations between PASI scores and the values of CRP
and NLR at baseline. PASI: Psoriasis Area and Severity Index,
CRP: C-reactive protein, NLR: neutrophil-lymphocyte ratio.

2) Association of changes in PASI, CRP, and NLR values
and patients characteristics

Changes in serum CRP, NLR, and PASI scores were exam-
ined before and after the treatment.

The values of CRP, NLR, and PASI at the baseline and at
12 weeks is shown in Table 3, Fig. 1.

The decreases in the PASI scores and CRP and NLR values
from the baseline to the 12th-week visit were statistically
significant (p=0.001, p=0.001, and p=0.001, respective-
ly; paired samples test, Wilcoxon signed ranks test; Fig. 2).
The relationship between the changes in the NLR and CRP
values and PASI scores and patients’ characteristics includ-
ing gender, smoking habbit, accompanying disease, etc.
are shown in Table 4 (Mann-Whitney U-test).

3) Association of CRP and NLR values and clinical im-
provements

Clinical improvement was reflected in the improved PASI
scores. The median reduction in PASI scores from the
baseline to week 12 was 12.56 +8.26, which was statisti-
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Fig. 2. Values of PASI, CRP, and NLR at baseline and week 12.
PASI: Psoriasis Area and Severity Index, CRP: C-reactive protein,
NLR: neutrophil-lymphocyte ratio.

cally significant (p=0.001; paired samples test).

The decrease in the levels of CRP from baseline to week
12 was 1.97 +3.15, which was also statistically significant
(p=0.001; p<0.01; Wilcoxon signed ranks test).

The mean reduction in NLR values from the baseline to
week 12 was 0.53+0.96, which was statistically signifi-
cant (p=0.001; Wilcoxon signed ranks test).

A positive correlation was observed between the PASI and
CRP values at week 12 (r=0.226, p=0.024). No correla-
tion was found between the PASI and NLR values at week
12 (p>0.05). The NLR and CRP values were also not cor-
related at week 12 (p>0.05; Spearman’s correlation co-
efficient) (Table 2).

The reduction in the PASI scores and NLR values was pos-
itively correlated (r=0.460, p=0.001). The decrease in
the NLR and CRP levels was also positively correlated
(r=0.227, p=0.023). However, the decrease in the scores
of PASI and CRP from the baseline to the 12-week visit
was not correlated (p>0.05; Spearman’s correlation co-
efficient) (Table 5).

The decrease in the CRP, NLR, and PASI scores were eval-



Effects of Psoriasis Therapies on CRP and NLR

Table 4. Relationship between the changes in the values of PASI, CRP, NLR, and patients’ characteristics

Changes in PASI value

Changes in CRP value

Changes in NLR value

Sex
Female (n=39)
Min-max (med)
Mean +SD
Male (n=61)
Min-max (med)
Mean +SD
Test value (2)
p-value*
Smoking
Nonsmoker (n=40)
Min-max (med)
Mean +SD
Smoker (n=60)
Min-max (med)
Mean +SD
Test value (2)
p-value*
Alcohol consumption
No (n=72)
Min-max (med)
Mean +SD
Yes (n=28)
Min-max (med)
Mean +SD
Test value (2)
p-value*
Accompanying disease
Absent (n=286)
Min-max (med)
Mean +SD
Present (n=14)
Min-max (med)
Mean +SD
Test value (2)
p-value*
Any systemic treatment
No (n=88)
Min-max (med)
Mean +SD
Yes (n=12)
Min-max (med)
Mean +SD
Test value (2)
p-value*
Nail involvement
Absent (n=65)
Min-max (med)
Mean +SD
Present (n=35)
Min-max (med)
Mean +SD
Test value (Z)
p-value*

—0.8-31.7 (10)
11.21+7.44

0-37.7 (13)
13.42+8.69

—1.145

0.252

0-37.7 (13.6)
14.51+8.56

—0.8-32.3 (9.6)

11.2647.85
—2.005

0.045"

—0.8-37.7 (13.1)
13.37+8.17

0-31.7 (8.7)
10.48+8.25

—1.754

0.079

0-37.7 (12.9)
13+8.45

—0.8-22.4 (9)
9.84+6.52
—1.113
0.266

0-37.7 (12.9)
13.03+8.38

—0.8-22.4 (7.7)
9.08+6.58

—1.453

0.146

—0.8-37.7 (10.5)
12.53+8.85

0-32.3 (13.3)

12.61+£7.15
—0.520
0.603

—2.3-13.5 (0.4)
1.7+3.14

—2.3-13.2 (0.9)
2.14+£3.16

—1.246

0.213

—2.3-10 (0.6)
1.64+2.6

—1.5-13.5 (0.5)
2.19+3.46

—0.067

0.947

—1.5-13.2 (0.9)
2.1+3.03

—2.3-13.5 (0.2)
1.63+3.45
—1.488

0.137

—2.3-13.5 (0.9)
2.23+3.28

—1.5-4 (0.2)
0.36+1.4
—2.353

0.019"

—2.3-13.5 (0.9)
2.19+£3.25

—1.5-4 (0.2)
0.3541.45
—2.167
0.030"

—2.3-10 (0.9)
1.72+2.51

—2.3-13.5 (0.3)
2.44+£4.08

—0.308

0.758

—1.4-1.7 (0.2)
0.09+0.58

—1.4-5 (0.6)
0.81+1.05

—3.788
0.0017

—1.4-5 (0.4)
0.57+£1.05

—1.4-2.7 (0.4)
0.5+£0.91
—0.345

0.730

—1.4-5 (0.4)
0.58+£0.96

—1.4-2.6 (0.3)
0.4+0.98
—0.998

0.318

—1.4-5 (0.4)
0.55+0.98

—1.1-2.4 (0.4)
0.39+0.84

—0.397

0.691

—1.4-5 (0.4)
0.56+0.97

—1.1-2.4 (0.3)

0.31+0.89
—0.870
0.384

—1.4-5 (0.4)
0.57+0.99

—1.4-2.7 (0.3)
0.46+0.92

—0.463

0.644
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Table 4. Continued

Changes in PASI value

Changes in CRP value Changes in NLR value

Concominant arthritis —0.8-37.7 (12.8)

Absent (n=87) 13.05+8.37
Min-max (med)
Mean +SD

Present (n=13) 0-22.4 (6.8)
Min-max (med) 9.3+6.84
Mean +SD

Test value (Z) —1.456

p-value* 0.146

—2.3-13.2 (0.5) —1.4-5 (0.4)
1.95+3.02 0.57+0.97
—2.3-13.5 (0.2) —0.9-2.6 (—0.1)
2.13+4.05 0.28+0.93

—0.462 —1.415

0.644 0.157

PASI: Psoriasis Area and Severity Index, CRP: C-reactive protein, NLR: neutrophil-lymphocyte ratio, Min: minimum, max: maximum,
med: median, SD: standard deviation. *Mann-Whitney U-test, Tp<0.05, Tp<0.01.

Table 5. Relationship between the changes in values of PASI,
CRP, and NLR between baseline and at 12-week

Changes between baseline and at week-12  r* p-value
PASI-CRP 0.129  0.200
PASI-NLR 0.460  0.001"
CRP-NLR 0.227  0.023"

PASI: Psoriasis Area and Severity Index, CRP: C-reactive protein,
NLR: neutrophil-lymphocyte ratio. *Spearman’s correlation
coefficient, Tp<0.01.

uated in each treatment group (Kruskal-Wallis test).

Mean reductions in PASI scores were greatest in the ADA
group, followed by cyclosporine, ETA, NB-UVB, UST, aci-
tretin, and MTX.

Mean reductions in CRP levels were greatest in the
NB-UVB group, followed by cyclosporine, ADA, UST, aci-
tretin, ETA and MTX.

Mean reductions in NLR values were greatest in the ADA
group, followed by cyclosporine, acitretin, ETA, NB-UVB,
UST, and MTX.

When the reductions in the PASI scores were evaluated
between subgroups of treatment, the reduction in the PASI
scores was significantly higher in the ADA group com-
pared with the MTX and acitretin group (p=0.007, p=
0.042, respectively). In the subgroup comparisons, the de-
crease in NLR was statistically higher in the ADA group
than in the MTX group (p=0.007; Fig. 3, 4).

The decrease in the CRP levels was significant in the study
group, but no difference was observed between the sub-
groups of treatment (p>0.05; Table 6).

DISCUSSION

Several researchers have investigated the levels of in-
flammatory parameters in psoriasis and the association be-
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tween the biomarkers and disease activity. Among many
parameters, we chose to evaluate the levels of CRP and
NLR since they are both reliable parameters indicating sys-
temic inflammation and cardiovascular risks, as well easily
accessible and inexpensive methods.

Psoriasis and CVD based on atherogenesis both share the
immunoinflammatory mechanisms that provide the link
between the two diseases'. It has been suggested that sys-
temic anti-inflammatory therapy might be beneficial in re-
ducing the CVD risk among patients with psoriasis'”*. |
this study, we prospectively analysed the effects of sys-
temic treatments on inflammatory parameters in psoriasis
over a period of 12 weeks.

At the baseline evaluation prior to any treatment, the PASI
scores were positively correlated with the CRP and NLR
values. Moreover, CRP and NLR were also positively cor-
related. Since, PASI is an established tool in scoring dis-
ease severity, these findings may lead us to the suggestion
that CRP and NLR might be objective laboratory markers
indicating disease severity in psoriasis. Previous reports
are in line with this hypothesis®"”.

At week 12, a positive correlation between the PASI and
CRP values was noted, but no correlation was found be-
tween CRP and NLR or between PASI and NLR.

The present study revealed a statistically significant de-
crease in the values of PASI, serum CRP, and NLR in the
study group who received different therapies, including
acitretin, MTX, cyclosporine, ADA, ETA, UST, and
NB-UVB for a period of 12 weeks.

When we evaluated the changes in CRP and NLR accord-
ing to patients’ characteristics, we found that the decrease
in NLR values was statistically higher in males than in
females. The higher NLR values in males at the baseline
may explain this. Still, it cannot be ruled out that a differ-
ent gender-based response to the treatment may be pre-
sent.

n
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Table 6. Changes in CRP, NLR, and PASI between baseline and week 12 among therapy subgroups

Changes in PASI

Changes in CRP Changes in NLR

Therapy group

Adalimumab (n=19)

Min-max (med)

Mean +SD
Acitr

etin (n=11)

Min-max (med)

Mean +SD
NB-UVB (n=

7)

Min-max (med)

Mean +SD

Etanercept (n=12)

Min-max (med)

Mean +SD
MTX (n=30)

Min-max (med)

Mean +SD

Cyclosporine (n=12)
Min-max (med)

Mean +SD

Ustekinumab (n=9)

Min-max (med)

Mean +SD
Test value (x?)
p-value
ADA-acitretin
p-value
ADA-MTX
p-value

0-31.9 (18.9)
18.46+9.21

4.2-14 (10.4)
9.55+3.63

6.4-18.2 (10.5)
12.13+4.61

1.3-32.3 (13.5)
13.16+10.37

1.6-27.4 (9.1)
9.49+6.27

—0.8-37.7 (13.4)
13.63+£10.65

5-24.5 (10.2)
12.11+6.4
13.525
0.035* 1
0.042%1

0.0077

—2.3-13.2 (0.4) —0.2-5 (0.5)
2.47+4.14 1.01+1.24
—1.5-6.2 (0.5) —0.1-1.7 (0.8)
1.61+2.36 0.72+0.65
—0.7-13.5 (1.3) —0.9-2.1 (0.7)
3.03+4.99 0.51+1.05
1.3-8.5 (0.6) —0.3-1.4 (0.6)
1.5442.59 0.58+0.64
—2.3-10 (0.7) —1.42.6 (0.1)
1.4942.58 0.11+0.73
—0.39.2 (1.2) —0.8-2.6 (0.5)
2.78+3.35 0.91+1.23
—0.8-6.3 (0.5) —1.1-0.8 (0.3)
1.65+2.36 0.12+0.62
0.967 14.839

0.987* 0.022% T

0.007% T

CRP: C-reactive protein, NLR: Neutrophil-lymphocyte ratio, ADA: adalimumab, MTX: methotrexate, Min: minimum, max: maximum,
med: median, PASI: Psoriasis Area and Severity Index. *Kruskal-Wallis test, TMann—Whitney U-test, Tp<0.05, $p<0.01.

Vol. 31, No. 6, 2019 607



E Aktas Karabay, et al

Median reductions in PASI were greater in non-smokers
than in patients who are smokers, which may lead to the
suggestion that smoker psoriasis patients may not respond
to therapy as well as non-smokers. Smoking has already
been shown to be related to the severity of psoriasis®" >,
but data on the impact of smoking on therapy response is
insufficient. In a recent retrospective study, no statistical
difference in terms of clinical improvement in psoriasis
among non-smokers and smokers on various systemic
treatment regimens was found”’. But if larger epidemio-
logic studies confirm this relationship, strict guidelines for
smokers with psoriasis may be implemented.

The reductions in CRP levels were significantly lower in
psoriasis patients who had an accompanying disease than
in those who did not. We believe that the ongoing in-
flammation due to accompanying disease may lead to late
or low-response levels of CRP.

Interestingly, although it is known that nail involvement
and the occurrence of psoriatic arthritis is related to severe
inflammation, no impact was seen in terms of parameter
changes™.

Treatment success, defined as a decrease in the PASI
score, was paralleled by reduced serum levels of NLR, but
not with CRP. The correspondence between decreases in
the NLR levels and PASI scores suggests that NLR and
psoriasis severity may be linked. The reduction in CRP
levels and NLR was also correlated.

The main purpose of the study was to investigate whether
any of the treatment options for psoriasis provide a better
anti-inflammatory effect, demonstrated as reductions in
CRP and NLR values. Beyond that, we wanted to empha-
size that the anti-inflammatory effect could prevent car-
diovascular events in patients with psoriasis. In line with
our study, some other studies have been performed, but
the results of these studies evaluating the cardiovascular
events in psoriasis patients under anti-inflammatory treat-
ment have been conflictory®>***. Fewer reports have in-
vestigated the changes in laboratory markers under syte-
mic therapy, and they have been mostly conducted among
psoriasis patients recieving the tumor necrosis factor (TNF)
blocker or MTX therapy. In different studies, significant re-
ductions in PASI, CRP, interleukin-6, TNF-«, resistin and
lipoprotein and an increase in adiponectin were found in
patients under various systemic treatments>*”"'>*”. Montaudié
et al.”® observed a higher decrease in CRP levels in pa-
tients in a biologic agent therapy (infliximab, ETA, ADA,
and UST) group than in a conventional systemic therapy
(MTX, cyclosporine, and acitretin) group. They found no
correlation between the reduction in CRP, erithrocyte sed-
imentation rate, HbA1c, and PASI*®.

In a distinct departure from the literature, we wanted to
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evaluate the effects of several therapy agents used in psor-
iasis on CRP and NLR which are indicators of CVD and
systemic inflammation.

Concerning the changes in CRP levels and NLR and PASI
scores after treatment, we found a statistically significant
reduction in these values regardless of the type of treat-
ment.

However, when analyses between two groups were per-
formed, these differences had only two results of statistical
significance: (1) the decrease in NLR values was statisti-
cally higher in ADA group compared with the MTX group,
(2) the reduction in PASI scores was statistically higher in
the ADA group than in the MTX and acitretin groups.

It is also noteworthy that although statistically significant
decreases in the PASI, CRP, and NLR values were demon-
strated in patients receiving MTX therapy in the present
study, the MTX group had the least decreases in these val-
ues compared with other agents.

However, this trend must be viewed with caution because
of the small number of patients in each treatment group,
which makes the study unpowered. The short-term fol-
low-up period of the study might be another explanation.
During the follow-up period, none of the patients had any
changes in their lives including, habits (smoking, alcohol,
etc.), medical events, dietary habits, any treatment, sports,
social activities, etc. Since this information is based on the
declarations of the patients, it may be assumed as a
limitation. The control group of the study did not consist
of healthy subjects. Patients with psoriasis who are not re-
ceiving therapy were included as control group and after
receiving psoriasis therapy for 12 weeks they presented
the study group.

We believe that the results of the study should be ac-
knowledged for several aspects. First of all, this is the first
study examining the impact of so many treatment options
in psoriasis on CRP and NLR. Moreover, both CRP and
NLR are easily accessed parameters in daily practice that
may be used to assess the disease activity and to evaluate
the efficacy of treatment. And most importantly, since they
are both markers of CVD, they may be used to determine
the optimal therapy for psoriasis according to a patient’s
characteristics, preventing cardiovascular comorbidities.
We suggest that controlling the systemic inflammation in
psoriasis may prevent cardiovascular comorbidities, which
are known to be associated with severe psoriasis. Further
studies addressing the impact of long-term systemic thera-
pies on cardiovascular functions in patients with psoriasis
are warranted.
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