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Abstract

Aim: Studies have shown that neutrophil / lymphocyte ratio (NLR), platelet / lymphocyte ratio(PLR), mean platelet volume(MPV) and
C-reactive protein(CRP) are higher in psoriatic arthritis patients than in the control group. In this study, NLR, PLR and MPV values of
patients with psoriatic arthritis were calculated and if these parameters were related to CRP levels.

Material and Methods: 74 psoriatic arthritis patients and 77 healthy controls without any systemic, infectious and autoimmune
diseases were included in the study. Patients were divided into two groups according to their CRP values: normal (0-0.5 mg / dl) and
high (> 0.5 mg / dl)

Results: NLR, MPV and CRP values in the patient group were significantly higher than the control group. PLR value in the patient
group was higher than the control group but the difference between them was not statistically significant. There was a statistically
significant relationship between CRP and NLR and MPV values in psoriatic arthritis patients.

Conclusion: Since NLR and MPV were significantly higher in psoriatic arthritis patients than in the control group and there was a
statistically significant relationship with CRP elevation, it was thought that they were appropriate parameters to show inflammation
in patients with psoriatic arthritis.

Keywords: Neutrophil / lymphocyte Ratio; Ppsoriatic arthritis; Platelet / lymphocyte Ratio; Mean Platelet Volume.

indicators of systemic inflammation (6,7,8,9). Platelets
are known to play a role in the pathogenesis of psoriasis
and PsA (10). NLR and PLR were found to be related to
IL-6 and TNF-a in the pathogenesis of psoriasis and PsA
(4.11).

Studies have shown that NLR, PLR and MPV are higher
in PsA patients than in the control group (4,12,13). In this

INTRODUCTION

Psoriasis is a chronic, inflammatory, T-cell-mediated,
systemic disease characterized by erythematous,
papulosquamous lesions (1). Psoriatic arthritis (PsA) is an
inflammatory arthritis that may occur in both peripheral
joints and axial skeleton and occurs in 6-42% of patients
with psoriasis (2,3,4). Various chemokines and adhesion

molecules, proinflammatory cytokines such as tumor
necrosis factor a (TNF-a), interleukin (IL) -17 and IL-22
released after T cell activation, initiate the inflammatory
process in psoriasis and PsA (1,5).

In recent years, neutrophil/lymphocyte ratio (NLR), platelet
/ lymphocyte ratio (PLR), mean platelet volume (MPV) and
C-reactive protein (CRP) have been shown to be important

study, NLR, PLR and MPV values were calculated in PsA
patients and it was investigated whether these parameters
were related with CRP levels.

MATERIAL and METHODS

This retrospective study included 74 PsA patients followed
up in our department of dermatology in university hospital
between January 2010 and December 2017 with a control
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group consisted of 77 patients who had no systemic
disease such as psoriasis, PsA, diabetes mellitus,
hypertension, thyroid disease, malignancy and infectious
diseases. Classification of Psoriatic Arthritis (CASPAR)
criteria were used for the diagnosis of PsA (14). To meet
the CASPAR criteria, a patient must have inflammatory
articular disease (joint, spine, or entheseal) with 3 points
from the following 5 categories:

1. Evidence of current psoriasis, a personal history of
psoriasis, or a family history of psoriasis.

Current psoriasis is defined as psoriatic skin or scalp
disease present today as judged by a rheumatologist or
dermatologist ( Current psoriasis is assigned a score of 2;
all other features are assigned a score of 1).

A personal history of psoriasis is defined as a history
of psoriasis that may be obtained from a patient, family
physician, dermatologist, rheumatologist, or other
qualified health care provider.

A family history of psoriasis is defined as a history of
psoriasis in a first- or second-degree relative according
to patient report.

2. Typical psoriatic nail dystrophy including onycholysis,
pitting, and hyperkeratosis observed on current physical
examination.

3. A negative test result for the presence of rheumatoid
factor by any method except latex but preferably by
enzyme-linked immunosorbent assay or nephelometry,
according to the local laboratory reference range.

4. Either current dactylitis, defined as swelling of
an entire digit, or a history of dactylitis recorded by a
rheumatologist.

5. Radiographic evidence of juxtaarticular new bone
formation, appearing as ill-defined ossification near joint
margins (but excluding osteophyte formation) on plain
radiographs of the hand or foot (14).

Age, gender, leukocyte count, neutrophil count, lymphocyte
count, platelet count, NLR, PLR, MPV and CRP values of
patients and control group were recorded. The patients
were divided into two groups according to their CRP
values: normal (0-0.5 mg / dl) and high (> 0.5 mg / dl).

Patients with a history of any systemic disease,
inflammatory andinfectious disease and organ malignancy
were excluded. The CRP value was calculated by Beckman
Coulter nephelometric method (IMMAGE 800, USA). The
complete blood count was calculated by Cell-Dyn 3700
(optical scatter laser method, Abbott Diagnostics, Chicago,
USA). The PLR value was calculated by dividing the
platelet count by the number of lymphocytes. NLR value
was calculated by dividing the number of neutrophils by
lymphocyte count.

This work has been approved by the Institutional Review
Board. Statistical analysis was performed using SPSS
21.0 for Windows (SPSS Inc., Chicago, IL, USA). The normal
distribution assumption of the data was tested by the

Shapiro-Wilk test. Student's t test was used to compare
mean values of two groups. P <0.05 was considered
statistically significant.

RESULTS

In our study, there wasn't statistically significant difference
between the patient group (38 males, 36 females; mean
age t ss 42.3 + 14.7) and the control group (40 males, 37
females; mean age + ss) 42.3 + 13.3 years) in terms of
gender and age. (p = 0.872, p = 0.862, respectively) (Table

1.

The CRP value of the patients with PsA was 3.90 + 2.66
and the CRP value of the control group was 0.55 + 0.82.
The difference between the two groups was significant (P
=0.001) (Table 1).

The leukocyte count of the patients with PsA was 9.38 +
2.85 x103 and the leucocyte count of the control group
was 7.25 + 2.06 x103. The difference between the two
groups was significant (P = 0.001) (Table 1).

The neutrophil count of the patients with PsA was 6.12
2.51 x103, the neutrophil count of the controls was 4.37
+ 1.30 x103. The difference between the two groups was
significant (P = 0.001) (Table 1).

The lymphocyte count of patients with PsA was 2.41
0.74 x103 and the lymphocyte count of the controls was
2.53 + 1.14 x103. The difference between the two groups
was not significant (P = 0.431) (Table 1) .

The platelet count of the patients with PsA was 297.68 +
101.43 x103, and the control platelet count was 258.71 +
69.44 x103. The difference between the two groups was
not significant (P = 0.007) (Table 1).

Table 1. Demographic characteristics and laboratory results of patients

with psoriatic arthritis and healthy controls

Psoriatic arthritis Healthy controls

(n=74) (n=77) P value
Age (mean+SD, year) 42.3+14.7 42.3+13.3 0.872
Gender (male/female) 38/36 40/37 0.862
CRP (meanxSD, mg/dl) 3.90+2.66 0.55+0.82 0.001
Leukocyte count
(mean+SD) x10° 9.38+2.85 7.25+2.06 0.001
Neutrophil count
(meanSD) x10° 6.12 +2.51 4.37+1.30 0.001
Lymphocyte count
(meanSD) x10° 2.4110.74 2.531.14 0.431
Platelet count 297,68+101,43 2587146944 0,007
(meantSD) x103 e v '
NLR (meanSD) 2.95+2,56 1.9540.93 0,002
PLR (meanSD) 136.98166,67 117.88457,92 0,062
MPV (mean+SD) 9.98+1.21 6.750.72 0.001

NLR: Neutrophil / lymphocyte ratio, PLR: Platelet / lymphocyte ratio,
MPV: Mean platelet volume, CRP: C-reactive protein, SD: Standard

Deviation
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NLR of the patients with PsA was 2.95 = 2.56, and the
NLR of the control group was 1.95 + 0.93. The difference
between the two groups was significant (P = 0.002)
(Table 1).

NLR values were 2.85 + 2.41 in CRP high group and 1.89 +
0.91 in CRP normal group. The difference between the two
groups was significant (P = 0.001) (Table 2).

Table 2. Relationship between CRP values and inflammatory parameters

in patients with psoriatic arthritis

CRP(0-0.5mg/dl)  CRP(>0.5mg/dl)

(n=3) (n=71) P value
NLR(meanSD) 1.8910.91 2.85+2.41 0.001
PLR(meanSD) 135.55 £64.62 116.25159.22 0.059
MPV(meanSD) 9.42+1.7 6.890.91 0.001

NLR: Neutrophil / lymphocyte ratio, PLR: Platelet / lymphocyte ratio,
MPV: Mean platelet volume, CRP. C-reactive protein, SD: Standard

Deviation

The PLR value of the patients with PsA was 136.98 +
66.67, and the PLR value of the control group was 117.88
+ 57.92. The difference between the two groups was not
significant (P = 0.062) (Table 1).

The PLR value was 135.55 + 64.62 in the CRP high
group and 116.25 + 59.22 in the CRP normal group. The
difference between the two groups was not significant (P
= 0.059) (Table 2).

MPV value of the patients with PsA was 9.98 + 1.21, and
the MPV value of the control group was 6.75 + 0.72. The
difference between the two groups was significant (P =
0.001) (Table 1).

MPV value was 9.42 + 1.7 in the CRP high group, and
was 6.89 + 0.91 in the CRP normal group. The difference
between the two groups was significant (P = 0.001) (Table
2).

DISCUSSION

Psoriasis is a chronic, inflammatory skin disease with a
wide clinical presentation. On average, it is considered
to be seen in 2-4% of the population. It is thought that
the disease is caused by the common contribution of
environmental and genetic factors. The disease that can
be seen in all ages is rarely seen under 10 years (1,2,4).
The occurrence of the disease is between 20-29 and 30-
39 years old and between 50-59 and 60-69 years. While
the disease affects male and female sexes equally, it
differs genetically between geographies. It is observed
less frequently in areas closer to the equator (2,3).
Psoriasis usually involving the knee, elbow, sacral region
and extensor regions of the extremities. Histological
examination of the lesions shows T lymphocytes and
neutrophil-rich cell infiltration (1,3). Patients with
psoriasis are at risk for myocardial infarction, diabetes,
hyperlipidemia, nonalcoholic fatty liver disease, cancer,
anxiety and depression. Psoriasis significantly affects the
quality of life of the patients (2,4).

The occurrence of PsA is almost entirely related to the
immune system and probably shares the same pathogenic
mechanisms as psoriasis. In PsA, the synovium was
infiltrated by T cells, B cells and macrophages. Clonally
expanded CD8 T cells are common in PsA. Plasmacytoid
dendritic cells play a key role in psoriasis, and there is
evidence that they have roles in PsA. Cytokines secreted
from Th17 cells are important in PsA, psoriasis and
other forms of spondylarthropathy (5). PSA can cause
joint destruction and increased morbidity. Therefore,
early diagnosis and intervention are very important
for prevention of joint damage as well as functional
impairment (3).

NLR is obtained by dividing the total neutrophil count
by the number of lymphocytes. Being cheap and easily
calculated are important advantages (15). NLR has been
shown to increase in many diseases such as metabolic
syndrome, hypercholestrolemia, renal diseases and
malignancies, which are common in the community and
which are caused by inflammation (6,7,15,16,17,18).
Increased levels of TNF-aand IL-6,1L-12 and IL-17, which
play a role in the pathogenesis of psoriasis and PsA, have
been shown to increase the levels of NLR (2,19).

Asahina and et al. have shown that NLR is high in both
psoriasis and PsA patients compared to the control group
and is associated with systemic inflammation (4). The risk
of cardiovascular disease is increased in patients with
psoriasis and PsA (20). It has been reported that NLR and
PLR elevation may be associated with increased risk of
cardiovascular disease in PsA patients (3,22). Kim et al.
reported that NLR was higher in patients with psoriasis
compared to the control group. They also showed that
elevation of NLR can be a useful biomarker in predicting
PsA in psoriasis patients (3).

In our study, NLR was significantly higher in PsA patients
compared to the control group. There was a statistically
significant relationship between NLR and CRP levels.

Platelets are 2-4 umin size composed of megakaryocytes,
the largest cells of the bone marrow. The platelets contain
many modulators such as TxA2, platelet factor-4, alpha
thromboglobulin, which play role in clotting, and they
play an important role in hemostasis, inflammation and
atherosclerosis (23). The platelets secrete significant
amounts of secretory molecules such as proinflammatory
molecules, various chemokines and cytokine-like factors
(23). TNF-ais an important proinflammatory cytokine that
canincrease the inflammatory response caused by platelet
activating factor (PAF) (23,24). TNF-a plays an important
role in the pathogenesis of psoriasis and PsA (24). Pamuk
et al reported that platelet-monocyte complexes were
significantly higher in PsA patients compared to the
control group and that active platelets were involved in the
pathogenesis of psoriasis and PsA (10).

MPV is an indicator of platelet activation and function.
Increased MPV is considered as an independent risk
factor for acute myocardial infarction, hyperlipidemia and
diabetes (2,4,12).
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It is thought that high MPV levels in psoriasis may be
related with TNF-a and also with activation of platelets
(13). In a study performed by Kilic et al., MPV values were
higher in PsA patients compared to both psoriasis and
control group. MPV can be used as a follow-up parameter
in terms of PsA development, especially in patients with
severe psoriasis (2). Canpolat et al. found that MPV was
higher in patients with PsA than those without arthritis

(13).

In our study, MPV was significantly higher in PsA patients
than in the control group. There was a statistically
significant relationship between MPV and CRP levels.

In recent years, PLR has been shown to be an indicator of
systemic inflammation and is associated with prognosisin
many cardiovascular diseases and chronic inflammatory
diseases (19). Unal et al. found that PLR values were
significantly higher in the patients with psoriasis than
the control group and there was a positive correlation
between PLR and CRP (19). Kim et al. showed that the
elevation of PLR may be a useful biomarker for predicting
PsA in psoriasis patients (3). Asahina et al showed that
PLR reflects systemic inflammation in PsA patients. It
has also been noted that PLR can also be used to monitor
disease progression, especially to assess the inhibition of
systemic inflammation after treatment (4).

In our study, there was no significant difference between
the patients with PsA and the control group in terms of
PLR value and no statistically significant relationship was
found between PLR and CRP level.

CRP is an acute phase protein produced mainly by
hepatocytes under the influence of cytokines such as
IL-6 and TNF-a (25). Serum CRP levels were significantly
higher in patients with psoriasis and a positive correlation
was found between CRP levels and disease severity
(26). Serum CRP levels were significantly increased in
Japanese patients with psoriasis with active arthritis (27).
In our study, CRP was significantly higher in patients with
PsA compared to controls in similar to the data in the
literature.

The main limitation of our study is absence of psoriatic
arthritis activity scores of the patients. Therefore the
possible correlation of NLR, PLR and MPV with disease
severity could not be evaluated.

CONCLUSION

In conclusion, there was no significant difference
between the PLR value of the patients with PsA and the
control group, and there was no statistically significant
relationship between PLR and CRP levels. Based on
these data, it can be said that PLR is not an appropriate
parameter in demonstrating inflammation in PsA
patients. Since NLR and MPV were significantly higher
in PsA patients compared to the control group, and a
statistically significant relationship was found between
them with CRP elevation, it was thought that they were an
appropriate parameter for demonstrating inflammation in

PsA patients. Further studies are needed to uncover the
possible correlation between psoriatic arthritis activity
scores with NLR, TLR and MPV.
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