Int J Clin Exp Med 2016;9(3):6363-6367
www.jjcem.com /ISSN:1940-5901/1JCEM0020763

Original Article
Increased platelet to lymphocyte ratio is related
to inflammation in patients with Takayasu arteritis
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Abstract: Objectives: Takayasu arteritis (TA) is a chronic inflammatory disease that involves the aorta and main
branches. Platelet to lymphocyte ratio (PLR) has been regarded as an indicator to assess inflammatory state in
related rheumatic diseases. However, the association between PLR and TA in the literature has not been fully under-
stood. Thus, the aim of our study is to investigate a relationship between PLR and TA. Methods: This cross-sectional
study involved 108 newly diagnosed TA patients who were admitted to the First Affiliated Hospital of Xinjiang Medi-
cal University from 2010 to 2015. Results: PLR were higher in active TA patients (a-TA) compared with na-TA (145.4
+ 53.25 vs. 104.4 + 34.45, P<0.001). PLR was negatively correlated with lymphocyte count in patients with a-TA,
and positively correlated with platelet count, hemoglobin and neutrophil to lymphocyte ratio (NLR). Interestingly, a
positively correlation between PLR and C reactive protein (CRP) was observed in a-TA. However, there was no cor-
relation between PLR and CRP in na-TA. Stepwise logistic regression analysis showed that PLR was associated with
a-TA independently of erythrocyte sedimentation rate (ESR) and CRP. When Receiver operating characteristic (ROC)
curves were used to identify the performance of PLR in assessing a-TA, the area under the curve was 0.743 (95%
Cl: 0.644-0.842, P<0.001) with the sensitivity and specificity of 82.6% and 55.5%, respectively. Conclusions: Our
study suggests that increased PLR is associated with TA patients with active disease, and is correlated with CRP in
active TA patients. These results indicate that PLR may be used as an indicator to assess disease activity and reflect
active inflammation in patients with TA.
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Introduction

Takayasu arteritis (TA) is a chronic inflammato-
ry disease that involves the aorta and ma-
in branches [1]. Traditionally, erythrocyte sedi-
mentation rate (ESR) and C reactive protein
(CRP) have been used to determine the devel-
opment of TA patients [2, 3]. Very recently, sev-
eral inflammatory cytokines have been con-
sidered to be markers for estimating the infl-
ammatory status of patients with TA, such as
tumor necrosis factor (TNF), interleukin-6 (IL-6)
and matrix metalloproteinases (MMP). Accu-
mulating data have indicated that serum IL-6
and TNF are correlated with the disease activi-
ty in TA patients [4]. These results lead to a
hypothesis that inflammation plays an impor-
tant role in the pathogenesis of TA.

Platelet to lymphocyte ratio (PLR), a part of rou-
tine blood tests, is an easy calculated parame-
ter. Previous studies have shown that increased
PLR are associated with neoplastic diseases
such as lung cancer, esophageal cancer and
liver cancer [5-7]. Moreover, it has been report-
ed that PLR is a better predictor than neutrophil
to lymphocyte ratio (NLR) for survival in patients
with epithelial ovarian cancer [8]. Increasing
evidences indicated that PLR is correlated with
patients with mitral annular calcification, end-
stage renal disease, ovarian hyperstimulation
syndrome and obstructive sleep apnea syn-
drome [9-12]. In some autoimmune diseases,
PLR has been found to be associated with pso-
riatic arthritis and systemic lupus erythemato-
sus [13, 14]. Previous studies have pointed that
infammatory status may be potential factor to
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Table 1. Baseline information among the active patients, inactive patients and all patients with TA

Total TA patients (N=108)

Active group (N=58) Inactive group (N=50) P-value

Age (y) 26.9+9.71 245 + 10.16 28.9 £ 8.95 0.020
Gender (M/F) 105 7/40 45/13 0.329
CRP (mg/L) 26.9+9.71 17.3 £ 19.0 53+4.11 <0.001
ESR (mm/h) 22.9 + 16.93 35.9+17.16 12.2 +5.01 <0.001
Neutrophil count (x10%/L) 5.8+ 2.24 6.1+2.76 5.6+1.72 <0.001
Lymphocyte count (x10°%/L) 2.3+0.75 2.1 +0.66 25+0.79 0.016
Platelet count (x10°/L) 285.3 +93.88 332.0 + 108.91 248.2 £ 56.40 <0.001
Hemoglobin (g/L) 118.1 + 16.64 110.6 + 16.86 1241 + 13.93 <0.001
NLR 25+ 1.15 25+ 1.18 25+ 1.13 0.995
PLR 122.9 +48.25 145.4 + 53.25 104.4 + 34.45 <0.001
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Figure 1. PLR were higher in a-TA compared with na-
TA (P<0.001).

correlate the relationship between PLR and
rheumatic diseases [15, 16]. In addition, a st-
rong association of PLR with polymyositis has
been reported by Peng et al. [17]. PLR in fact
has been regarded as an indicator to assess
inflammatory state in related rheumatic diseas-
es. However, the association between PLR and
TA in the literature has not been fully under-
stood, which leads to an interest with respect
to PLR in patients with TA. Thus, the aim of our
study is to investigate a relationship between
PLR and TA.

Patients and methods

This cross-sectional study involved 108 newly
diagnosed TA patients who were admitted to
the First Affiliated Hospital of Xinjiang Medical
University from 2010 to 2015. The diagnosis
for TA was based on the diagnostic criteria from
American Rheumatism Association [18]. The
disease activity in patients with TA was defined
according to the National Institutes of Health
criteria [19]. The patients with following diseas-
es and/or situations were excluded: cardiovas-
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Declaration and had been approved by the
Institutional Review Board in the First Affiliated
Hospital of Xinjiang Medical University, and
obtained the informed consents of all patients.

Statistical analysis

The data analysis was performed by using
SPSS16.0 (SPSS Inc, Chicago, IL, USA) statisti-
cal software. Continuous variables were sho-
wed as means + SD. The Kolmogorov-Smirnov
test was used to determine the normal distribu-
tion. Differences between the two groups were
assessed by student’s t-test, Mann-Whitney U
test and X test. The correlation between the
laboratory parameters was analyzed using Sp-
earman correlation. Multivariate logistic regr-
ession analysis was performed to determine
the factors associated with active TA pati-
ents (a-TA). The performance of variables was
estimated by receiver operating characteristic
(ROC) curves. P<0.05 was accepted as statisti-
cally significant.

Results

A total of 108 TA patients were included in this
study. All clinical data and laboratory data for
a-TA and na-TA were outlined in Table 1. At
baseline, age, CRP, ESR, platelet count and
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Figure 2. Scatter plot showed a positively correlation

between PLR and CRP in a-TA.

Table 2. Multivariate logistic regression analy-
sis between laboratory parameters and a-TA

p-value OR 95% ClI

CRP(mg/L)  <0.001  2.230 1.145-3.580
ESR (mm/h)  <0.001  1.278 1.008-2.568

PLR 0.001 1.820 1.230-2.872
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Figure 3. A receiver operating characteristic (ROC)
curves for PLR in estimating patients with a-TA.

hemoglobin were found to be statistically sig-
nificant between a-TA and na-TA, as shown in
Figure 1, PLR was higher in a-TA compared wi-
th na-TA (145.4 + 53.25 vs. 104.4 + 34.45,
P<0.001). PLR was negatively correlated with
lymphocyte count, and positively correlated
with platelet count, hemoglobin and NLR in pa-
tients with a-TA. Interestingly, a positively cor-
relation between PLR and CRP was observed in
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a-TA, as shown in Figure 2. However, there was
no correlation between PLR and CRP in na-TA.

Stepwise logistic regression analysis showed
that PLR was associated with a-TA indep-
endently of ESR and CRP (Table 2). The area
under the curve was 0.743 (95% Cl: 0.644-
0.842, P<0.001) with the sensitivity and speci-
ficity of 82.6% and 55.5% when receiver oper-
ating characteristic (ROC) curves were used to
identify the performance of PLR in assessing
a-TA, as shown in Figure 3.

Discussion

PLR is a useful marker to assess subclinical
inflammation in peripheral blood, it is consist of
information in regard to platelet and lympho-
cyte count, which may can avoid an acute alter-
ation compared with single platelet and lym-
phocyte count for the assessment of infla-
mmation in patients with TA. There were sever-
al remarkable findings to this study. We demon-
strated that PLR was increased in a-TA com-
pared with na-TA, and was associated with a-
TA in logistic regression analysis. Importantly,
increased PLR was positively correlated with
CRP in a-TA.

Previous studies provided evidences that sys-
temic or chronic inflammation is associated
with increased platelet. Elevated PLR has been
demonstrated to be associated with ulcers in
patients with critical limb ischemia, patients
with end stage renal disease and subclinical
inflammation in atherosclerosis patients [10,
20, 21]. Thus, we can know the PLR not only
shows the state of coagulation, but also reflects
the inflammatory status. In fact, PLR as an
available parameter in the blood routine tests
is an objective measured value, which could be
less affected by subjective factors of clinicians.
In addition, there are no additional costs for
PLR measurement compared with CRP, ESR
and imaging findings. In the present study, we
suggested that PLR is independently associat-
ed with a-TA, indicating increased PLR is an
index to reflect disease activity in patients with
TA.

Inflammatory cytokine is a potential factor to
stimulate thrombocytopoiesis [22]. It has been
demonstrated in previous trials that IL-6 and
TNF are associated with disease activity in TA
patients [4], and the levels of CRP and IL-18 are
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increased in patients with active TA [23]. Klingei
M.H et al. [24] observed that some inflamma-
tory factors such as IL-1, IL-6 and IL-11 we-
re involved in the pathogenesis of TA, which
results in increased platelet in patients with TA.
Immune and inflammatory factors may also
cause elevated platelet in some autoimmune
diseases, including rheumatoid arthritis, sys-
temic lupus erythematosus and inflammatory
bowel disease [14, 15, 25]. Similarly, increased
platelet count has been reported to be associ-
ated with the disease severity in psoriasis
patients [26]. The mechanism probably explains
that aortic lesions may cause higher inflamma-
tory response by aggregating inflammatory
cytokines, which produced a relatively large
platelet by stimulating megakaryocyte prolifer-
ation. In contrast, lymphocyte is reduced in
immune disease since inflammatory response
and excessive apoptosis simultaneously [27].
Indeed, reduced lymphocyte has been suggest-
ed in some diseases such as type 2 diabetes,
acute pancreatitis and acute coronary syndro-
meor [28-30]. Moreover, decreased lympho-
cyte in peripheral circulation has been reported
in patients with Behcet’ s disease, inflammato-
ry bowel disease and vestibular neuritis [31-
33]. Thus, elevated PLR may be explained by
active inflammatory status in patients with TA.

There were several limitations in this study.
First, our study did not assess the value of PLR
in patients undergoing anti-inflammatory treat-
ment. In addition, a small sample size should
be noted in the present study. Finally, increa-
sed PLR were not estimated in TA subgroups.
However, our study suggests that increased
PLR is associated with TA patients with active
disease, and is correlated with CRP in active TA
patients. These results indicate that PLR may
be used as an indicator to assess disease
activity and reflect active inflammation in pa-
tients with TA.

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Li Luo, State Key
Laboratory Incubation Base of Xinjiang Major Di-
seases Research, The First Affiliated Hospital of
Xinjiang Medical University, Urumqi 830011, China,
E-mail: LUOLI.6@163.com; Dr. Xiumin Ma, State Key
Laboratory Incubation Base of Xinjiang Major Di-
seases Research, The First Affiliated Hospital of

6366

Xinjiang Medical University, Urumqgi 830011, China;
Department of Basic Medicine, Xinjiang Medical
University, Urumqgi 830011, China. E-mail: maxium-
in1210@sohu.com

References

[1] Isobe M. Takayasu arteritis revisited: current
diagnosis and treatment. Int J Cardiol 2012;
168: 3-10.

[2] Kerr GS, Hallahan CW, Giordano J, Leavitt RY,
Fauci AS, Rottem M, Hoffman GS. Takayasu ar-
teritis. Ann Intern Med 1994; 120: 919-929.

[3] Ishihara T, Haraguchi G, Tezuka D, Kamiishi T,
Inagaki H, Isobe M. Diagnosis and assessment
of Takayasu arteritis by multiple biomarkers.
Circ 2013; 77: 477-483.

[4] Arraes AE, de Souza AW, Mariz HA, Silva NP,
Torres IC, Pinto PN, Lima EN, Sato El. 18F-Flu-
orodeoxyglucose positron emission tomogra-
phy and serum cytokines and matrix metallo-
proteinases in the assessment of disease
activity in Takayasu’s arteritis. Rev Bras Reu-
matol 2015; [Epub ahead of print].

[5] Sarraf KM, Belcher E, Raevsky E, Nicholson
AG, Goldstraw P, Lim E. Neutrophil/lymphocyte
ratio and its association with survival after
complete resection in non-small cell lung can-
cer. Thorac Cardiovasc Surg 2009; 137: 425-
428.

[6] Lai Q, Castro Santa E, Rico Juri JM, Pinheiro
RS, Lerut J. Neutrophil and platelet-to-lympho-
cyte ratio as new predictors of dropout and re-
currence after liver transplantation for hepato-
cellular cancer. Transpl Int 2014; 27: 32-41.

[71 FenglJF, Huang, Chen QX. Preoperative plate-
let lymphocyte ratio (PLR) is superior to neutro-
phil lymphocyte ratio (NLR) as a predictive fac-
toring patients with esophageal squamous cell
carcinoma. World J Surg Oncol 2014; 12: 58.

[8] Ranngkaewmanee S, Tangjitgamol S, Manus-
irivithaya S, Srijaipracharoen S, Thavaramara
T. Plateletm to lymphocyte ratio as a prognostic
factor for epithelial ovarian cancer. J Gynecol
Oncol 2012; 23: 265-273.

[9]1 Yayla C, Akboga MK, Canpolat U, Gayretli Yayla
K, Kuyumcu MS, Bayraktar F, Suleymanoglu M,
Aydogdu S. The association of the platelet-to-
lymphocyte ratio with mitral annular calcifica-
tion. Scand Cardiovasc J 2015; 49: 351-356.

[10] Ahbap E, Sakaci T, Kara E, Sahutoglu T, Koc Y,
Basturk T, Sevinc M, Akgol C, Kayalar AO, Ucar
ZA, Bayraktar F, Unsal A. Neutrophil-to-lympho-
cyte ratio and platelet-to-lymphocyte ratio in
evaluation of inflammation in end-stage renal
disease. Clin Nephrol 2016; 85: 199-208.

[11] Sertoglu E, Kayadibi H, Uyanik M. Diagnostic
utility of NLR or PLR in predicting moderate/
severe ovarian hyperstimulation syndrome: a

Int J Clin Exp Med 2016;9(3):6363-6367


mailto:LUOLI.6@163.com
mailto:maxiumin1210@sohu.com
mailto:maxiumin1210@sohu.com

(12]

[13]

(14]

(16]

[17]

(18]

(19]

[20]

[21]

Increased PLR in patients with TA

biochemical aspect. J Obstet Gynaecol 2015;
[Epub ahead of print].

Koseoglu S, Ozcan KM, lkinciogullari A, Cetin
MA, Yildirim E, Dere H. Relationship Between
Neutrophil to Lymphocyte Ratio, Platelet to
Lymphocyte Ratio and Obstructive Sleep Ap-
nea Syndrome. Adv Clin Exp Med 2015; 24:
623-627.

Kim DS, Shin D, Lee MS, Kim HJ, Kim do Y, Kim
SM, Lee MG. Assessments of Neutrophil to
lymphocyte ratio and platelet to lymphocyte ra-
tio in korean patients with psoriasis vulgaris
and psoriatic arthritis. J Dermatol 2016; 43:
305-10.

Qin B, Ma N, Tang Q, Wei T, Yang M, Fu H, Hu Z,
Liang, Yang Z, Zhong R. Neutrophil to lympho-
cyte ratio (NLR), platelet to lymphocyte ratio
(PLR) were Useful Markers in Assessment of
Inflammatory Response and Disease Activity in
SLE patients. Mod Rheumatol 2015; 25: 1-16.
Peng YF, Cao L, Zeng YH, Zhang ZX, Chen D,
Zhang Q, Zhu YS. Platelet to lymphocyte ratio
and neutrophil to lymphocyte ratio in patients
with rheumatoid arthritis. Open Med 2015; 10:
249-253.

Uslu AU, Kucuk A, Sahin A, Ugan Y, Yiilmaz R,
Gungor T, Bagcaci S, Kiclksen S. Two new in-
flammatory markers associated with Disea-
se Activity Score-28 in patients with rheuma-
toid arthritis: neutrophil-lymphocyte ratio and
platelet to lymphocyte ratio. Int Rheum Dis
2015; 18: 731-735.

Peng YF, Pan Y, Pan GG, et al. Platelet to Lym-
phocyte Ratio in Polymyositis as a Marker of
Disease Activity. (in press).

Arend WP, Michel BA, Bloch DA, Hunder GG,
Calabrese LH, Edworthy SM, Fauci AS, Leavitt
RY, Lie JT, Lightfoot RW Jr, et al. The American
College of Rheumatology 1990 criteria for the
classification of Takayasu arteritis. Arthritis
Rheum 1990; 33: 1129-34.

Kerr GS, Hallahan CW, Giordano J, Leavitt RY,
Fauci AS, Rottem M, Hoffman GS. Takayasu ar-
teritis. Ann Intern Med 1994; 120: 9190929.
Akboga MK, Canpolat U, Yavla C, Ozcan F, Oze-
ke O, Topaloglu S, Aras D. Association of pla-
teletm to lymphocyte ratio with inflammation
and severity of coronary atherosclerosis in pa-
tients with stable coronary artery disease. An-
giology 2016; 67: 89-95.

Gary T, Pichler M, Belaj K, Hafner F, Gerger A,
Froehlich H, Eller P, Rief P, Hackl G, Pilger E,
Brodmann M. Platelet-to-Lymphocyte Ratio: A
novel marker for critical limb ischemia in pe-
ripheral arterial occlusive disease patients.
PLoS One 2013; 8: e67688.

6367

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(31]

(32]

(33]

Fernandez-Real JM, Vendrell J, Richart C, Guti-
errez C, Ricart W. Platelet count and interleu-
kin 6 gene polymorphism in healthy subjects.
BMC Med Genet 2001; 2: 6.

Alibaz-Oner F, Yentur SP, Saruhan-Direskeneli
G, Direskeneli H. Serum cytokine profiles in
Takayasu’s arteritis: search for biomarkers.
Clin Exp Rheumatol 2015; 33: 32-35.

Klingei MH, Jelkmann W. Role of blood plate-
lets in infection and inflammation. J Interferon
Cytokine Res 2002; 22: 913-922.

Acarturk G, Acay A, Demir K, Ulu MS, Ahsen A,
Yuksel S. Neutrophil-to-lymphocyte ratio in in-
flammatory bowel disease - as a new predictor
of disease severity. Bratisl Lek Listy 2015;
116: 213-217.

Tamagawa-Mineoka R, Katoh N, Ueda E, Ma-
suda K, Kishimoto S. Elevated platelet acti-
vation in patients with atopic dermatitis and
psoriasis: increased plasma levels of beta-
thromboglobulin and platelet factor 4. Allergol
Int 2008; 57: 391-396.

Ekelof S, Jensen SE, Rosenberg J, Gogenur |.
Reduced oxidative stress in STEMI patients
treated by primary percutaneous coronary in-
tervention and with antioxident therapy: asys-
tematic review. Cardiovase Drugs Ther 2014;
28: 173-181.

Navarro JF, Mora C, Maca M, Garca J. Inflam-
matory parameters are independently associ-
ated with urinary albumin in type 2 diabetes
mellitus. Am J Kidney Dis 2003; 42: 53-61.
Shen X, Sun J, Ke L, Zou L, Li B, Tong Z, Li W, Li
N, Li J. Reduced lymaphocyte count as an early
marker for predicting infected pancreatic ne-
crosis. BMC Gastroenterol 2015; 15: 147.
Sbrana F, Cocci F, Papa A, Landi P, Sampietro T,
Rossi G, Rovai D. Routine laboratory tests to
risk stratify patients with chronic coronary ar-
tery disease. J Cardiol 2013; 61: 132-137.
Ozturk C, Balta S, Balta |, Demirkol S, Celik T,
Turker T, lyisoy A, Eksioglu M. Neutrophil-lym-
phocyte ratio and carotid-intima media thick-
ness in patients with Behget disease without
cardiovascular involvement. Angiology 2015;
66: 291-296.

Acarturk G, Acay A, Demir K, Ulu MS, Ahsen A,
Yuksel S. Neutrophil-to-lymphocyte ratio in in-
flammatory bowel disease - as a new predictor
of disease severity. Bratisl Lek Listy 2015;
116: 213-217.

Chung JH, Lim J, Jeong JH, Kim KR, Park CW,
Lee SH. The significance of neutrophil to lym-
phocyte ratio and platelet to lymphocyte ra-
tio in vestibular neuritis. Laryngoscope 2015;
125: E257-261.

Int J Clin Exp Med 2016;9(3):6363-6367



