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ABSTRACT

Aim To investigate whether there is a relation between neutrophil-
lymphocyte (N/L) and platelet- lymphocyte (P/L) ratios and epi-
cardial adipose tissue (EAT) thickness in patients with ankylosing
spondylitis (AS).

Methods Thirty patients diagnosed with ankylosing spondylitis
and 25 healthy people (controls) were included in the study. Age,
gender, body mass index (BMI), height, hemogram, sedimentati-
on, neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, CRP,
hepatic and renal function tests, lipid profile of the all patients were
recorded. Data related to duration of the disease, Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) and Bath Ankylo-
sing Spondylitis Functional Index (BASFI) values of the cases
in the patient group were obtained. A cardiologist measured EAT
thickness by ECHO in both patient and control groups.

Results In the patient group, mean BASDAI and BASF]I scores
were 2.48+2.21 and 1.5+2.07, respectively. Age, gender, BMI va-
lues did not show statistically significant difference between the
patient and the control groups. N/L and P/L ratios did not change
significantly in the patient group having higher EAT, BASFI valu-
es and taking anti-TNF compared to the control group.

Conclusion In patients with AS, EAT measurements, which are
related to inflammatory response increase, can be used for mo-
nitoring of the risk of development of cardiac disease. We could
not find the relation between EAT and N/L, P/L ratios in terms of
evaluation of inflammatory response.
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INTRODUCTION

Ankylosing spondylitis (AS) is a chronic in-
flammatory rheumatic disease, which more
frequently affects young adults. Extra-articular
involvement can be seen in various rates with
uvea, bowels, skin, lungs, kidneys affected most
frequently and heart is affected less frequently
(1). In patients with AS, cardiac involvement is
seen in 10-30% of the patients. Its incidence is
higher in HLA-B27 positive patients (2). In the
most frequently seen cardiac involvement, aor-
tic root and aortic valves are affected. As the in-
flammation becomes chronic, the inflammatory
process extends into ventricular septum, atrio-
ventricular node, its bundles and fascicles (3). As
a consequence, myocarditis, high-velocity con-
duction disorders, excessive myocardial fibrosis
and involvement of ascending aorta can occur
(3). Mortality rates related to cardiovascular di-
seases are higher than in normal population (4).
In patients with AS, mediators as IL1, IL6, TNF-
alpha, adhesion molecules have been considered
as etiological agents of increased mortality (4,5).

Inflammatory biomarkers are good predictors of
cardiovascular risk (6). Ectopic fat accumulation
is a more important predictor of metabolic and car-
diovascular diseases than overall bodily distribu-
tion of fat (7). Epicardial adipose tissue (EAT) is
natural visceral adipose tissue, which is localized
on the left ventricular apex and surrounds subepi-
cardial coronary arteries. It is a complex endocrine
organ with systemic effects. It has been associated
with the development of coronary atherosclerosis
(8). It releases many cytokines related to athero-
sclerosis and genes encoding proteins. In biopsy
studies, it has been demonstrated that EAT con-
tains excess amounts of IL1, IL6, TNF and Mi-
croRNA and also a correlation has been shown
between thickness of EAT and severity of coro-
nary artery disease (8). The EAT is a new cardio-
metabolic risk factor and a strong correlation ex-
ists between EAT and accumulation of abdominal
fat. Recently, EAT has been used as an indicator
of atherosclerosis and cardiovascular risk factor
in patients with AS and rheumatoid arthritis (9). It
can be also used in the determination of the corre-
lation between clinical parameters, Bath Ankylos-
ing Spondylitis Disease Activity Index (BASDAI)
and Bath Ankylosing Spondylitis Functional In-
dex (BASFI) parameters, as well as inflammatory

markers, neutrophil-lymphocyte (N/L) and plate-
let- lymphocyte (P/L), N/L ratios etc. (9,10).

The neutrophil, lymphocyte, and platelet counts
can be simply obtained by a hemogram. The ne-
utrophils are the major fraction of the circulating
immune cells and rapidly accumulate in areas of
infection and inflammation. There are studies de-
monstrating that N/L and P/L ratios can be used
as a marker of systemic inflammation (11).

In the present study, we aimed to investigate
whether there is a relation between neutrophil-
lymphocyte (N/L), platelet- lymphocyte (P/L)
ratios and epicardial adipose tissue in the patients
with ankylosing spondylitis.

PATIENTS AND METHODS

Patients and design of the study

Patients and volunteers who participated in the stu-
dy were informed about the study and their written
informed consents were obtained. Thirty patients
who were followed up with the diagnosis of AS
in the Department of Physical Rehabilitation and
Therapy at Abant Izzet Baysal University Physi-
cal Therapy and Rehabilitation Hospital were
included in the study. Patient group (n=30) was
subgrouped into two, either using biological drugs
(n=18) or disease modifying antirheumatic drugs
(DMARD:s) (n=12). Twenty-five healthy people
without any disease were included in the study as
a control group. The patients in the control group
were selected among the people coming to outpa-
tient clinics. Patients with systemic inflammatory
diseases, history of known cardiac diseases, pati-
ents whose first degree relatives had heart attack at
an earlier age, those with diabetes mellitus, hyper-
tension, hepatic and renal dysfunction, systemic or
local malignancies were not included in the study.

Methods

Age, gender, body weight, height of the study par-
ticipants were recorded. Data related to duration of
the disease, Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI) and Bath Ankylosing
Spondylitis Functional Index (BASFI) values of
the cases in the patient group were obtained (10).
Biochemical parameters such as hemogram, sedi-
mentation, CRP, hepatic and renal function tests,
lipid profile were measured. The N/L, P/L ratios
were calculated by dividing the number of lym-
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phocytes, neutrophils and platelets. (There are no
standard values for these ratios). A cardiologist
measured EAT thickness on echocardiograms in
both patient and control groups.

Statistical analysis

Parametric tests were applied to data of normal
distribution and non-parametric tests were appli-
ed to data of questionably normal distribution.
Data are expressed as mean+SD or median (in-
terquartile range), as appropriate. Statistical si-
gnificance was assumed for p<0.05.

RESULTS

Thirty patients with AS (19 males and 11 females)
and 25 healthy individuals (16 males and 9 fema-
les) as a control group were enrolled in our study.
Mean age of the patients and the control groups
was 38.6+8.3 and 37.149.4 years, respectively.
Mean duration of the disease was 8.8+8 years.
Median body mass index (BMI) values in the pa-
tient and the control groups were 25.18 and 25.27
kg/m2, respectively.

In the patient group, mean BASDAI and BASFI
scores were 2.48+2.21 and 1.542.07, respecti-
vely. Mean BASDAI and BASFAI scores of bi-
ological drug and DMARD users were 2.142.1
and 2.942.2 vs 1.4+1.7 and 1.8+2.4, respectively.
Hemogram, sedimentation, CRP, glucose, hepa-
tic and renal enzyme levels of both patient and
control groups were within normal limits.

In the patient group, lipid profile was analyzed
and LDL (99.76+31.61 mg/dL), HDL (47.8+11.8
mg/dL), triglyceride (127.76+62.95 mg/dL) and
cholesterol (174.8+38.03 mg/dL) values were
obtained as indicated.

Other measured parameters in the patient
and the control groups were as follows: N/L
1.98+1.24 vs 1.71+0.67; P/L 164660+135130 vs
152757£111059.

Age, gender, BMI, N/L, P/L ratios did not differ
significantly between the patient and the control
groups.

The BASDALI score of 8 patients was higher than
4. The BASFI score of the patients were divided
higher than 2 (10 patients) and less than 2 (20
patients). In the patients (17 patients) receiving
anti-TNF, N/L and P/L ratios were 1.97+0.53
and 147413+£73600 respectively. Maximum EAT
thickness was roughly 7 mm in the control group
and 16 patients had higher EAT thickness than 7

mm. The N/L, P/L ratios did not differ significantly
between the control group and the patient group
having higher EAT thickness, receiving anti-TNF
therapy, higher BASDAI and BASFI scores.

DISCUSSION

The N/L, P/L ratios obtained in this study, which
are shown to be useful as the inflammation marker
were not correlated EAT thickness which could be
associated with inflammation (6,11). The results of
this study have shown higher EAT values in the pa-
tient group compared with the control group; there
was no significant difference in the patients recei-
ving anti-TNF therapy, having higher BASDAI
and BASFT scores in terms of N/L and P/L ratios.

In a study by Resorlu et al., the authors found
higher carotid artery intimal-medial thickne-
ss (CIMT) and EAT values in patients with AS.
When they were correlated EAT and CIMT with
disease duration and increased TG values could
not detect any correlation between BASDAI,
BASFI on one hand and EAT, CIMT on the other
hand (12). In a study, higher EAT values were
detected in female patients. Besides, in patients
treated with biological drugs lower EAT values
were detected when compared with those treated
with DMARD:s (13). In a study by Mazurek et al.
the authors compared epicardial and subcutaneo-
us adipose tissues and detected that EAT induced
relatively greater amounts of inflammatory cyto-
kines (14). In our study, N/L, P/L ratios did not
differ significantly between the control group and
the patient group having higher EAT thickness.

In some studies higher N/L ratio in patients with
familial Mediterranean fever (FMF) compared to
the control group were found, and the N/L ratio
was even higher in patients harboring the M694V
gene mutation that is associated with an incre-
ased risk of amyloidosis compared to patients
who do not harbor this gene mutation (15,16).
The studies have shown that the N/L ratio was
an important marker in determining subclinical
inflammation and the risk of developing amyloi-
dosis in patients with familial Mediterranean fe-
ver (FMF) (17). The authors maintain that high
platelet/lymphocyte ratio reflects inflammation,
atherosclerosis and platelet activation (18).

Subclinical inflammation can continue and va-
rious complications can occur despite achieving
remission in some rheumatic disorders. Extra-ar-
ticular complications can be observed in patients
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with AS, and these complications may show pro-
gressive involvement (16,17). The prevention of
this process requires close follow-up and evalua-
tion. If these ratios prove beneficial in other stu-
dies, these parameters will provide a cheaper and
easy-to-perform marker in the follow-up of AS
(16-19). Inal et al. found that there was no signi-
ficant difference between patients having ankylo-
sing spondylitis and control groups in terms of
N/L and P/L ratios. They found weakly positive
correlation between BASDAI scores and N/L and
P/L ratios (10). We could not find a correlation
between disease activity, patient’s functional si-
tuation, EAT thickness and N/L, P/L ratios.

In the present study, scarce number of patients
can be considered as a limitation. Studies encom-
passing higher number of patients which will take

REFERENCES

1. El Maghraoui A. Extra-articular manifestations of
ankylosing spondylitis: prevalence, characteristics
and therapeutic implications. Eur J Intern Med 2011;
22:554-60.

2. Roldan CA. Valvular and coronary heart disease in
systemic inflammatory diseases: systemic disorders
in heart disease. Heart 2008; 94:1089-101.

3. Yang DH. Ankylosing spondylitis and cardiac abnor-
malities. J Cardiovasc Ultrasound 2012; 20:23-4.

4. Peters MJ, Symmons DP, McCarey D, Dijkmans BA,
Nicola P, Kvien TK, Mclnnes 1B, Haentzschel H,
Gonzalez-Gay MA, Provan S, Semb A, Sidiropoulos
P, Kitas G, Smulders YM, Soubrier M, Szekanecz Z,
Sattar N, Nurmohamed MT. EULAR evidence-based
recommendations for cardiovascular risk manage-
ment in patients with rheumatoid arthritis and other
forms of inflammatory arthritis. Ann Rheum Dis
2010; 69:325-31.

5. Papagoras C, Voulgari PV, Drosos AA. Atherosclero-
sis and cardiovascular disease in the spondyloarthriti-
des, particularly ankylosing spondylitis and psoriatic
arthritis. Clin Exp Rheumatol 2013; 31:612-20.

6. Willerson JT, Ridker PM. Inflammation as a cardio-
vascular risk factor. Circulation 2004; 109:112—10.

7. Lekakis JP, Papamichael CM, Cimponeriu AT,
Stamatelopoulos KS, Papaioannou TG, Kanakakis
J, Alevizaki MK, Papapanagiotou A, Kalofoutis AT,
Stamatelopoulos SF. Atherosclerotic changes of extra-
coronary arteries are associated with the extent of coro-
nary atherosclerosis. Am J Cardiol 2000; 85:949-52.

8. Jeong JW, Jeong MH, Yun KH, Oh SK, Park EM,
Kim YK, Rhee SJ, Lee EM, Lee J, Yoo NJ, Kim NH,
Park JC . Echocardiographic epicardial fat thickness
and coronary artery disease. Circ J 2007; 71:536-9.

9. Pierdomenico SD, Pierdomenico AM, Cuccurullo F,
Tacobellis G. Meta-analysis of the relation of echocar-
diographic epicardial adipose tissue thickness and the
metabolic syndrome. Am J Cardiol 2013; 111:73-8.

10. Inal EE, Sunar I, Saratag S, Eroglu P, Inal S, Yener
M. May neutrophil-lymphocyte and platelet-lymp-
hocyte ratios indicate disease activity in ankylosing
spondylitis? Arch Rheumatology 2015; 30:130-7.

inflammatory cytokines into consideration can be
realized. Thus, correlations between the severity
of inflammation and cardiovascular involvement
can be more clearly established.

In conclusion, in patients with AS, EAT thickne-
ss related to inflammatory response can increase.
We could not find a relation between EAT and
N/L, P/L ratios in terms of inflammatory respon-
se evaluation. Further studies with larger patient
populations can be designed to find out the relati-
onships more openly.

FUNDING

No specific funding was received for this study.

TRANSPARENCY DECLARATION

Competing interests: none to declare.

11. Boyraz I, Ko¢ B, Boyact A, Tutoglu A, Sarman H,
Ozkan H. Ratio of neutrophil/lymphocyte and plate-
let/lymphocyte in patient with ankylosing spondylitis
that are treating with anti-TNF. Int J Clin Exp Med
2014; 7:2912-5.

12. Resorlu H1, Akbal A, Resorlu M, Gokmen F, Ates
C, Uysal F, Adam G, Aylanc N, Arslan M, Inceer
BS. Epicardial adipose tissue thickness in patients
with ankylosing spondylitis. Clin Rheumatol 2015;
34:295-9.

13. Lima-Martinez MM, Campo E, Salazar J, Paoli M,
Maldonado I, Acosta C, Rodney M, Contreras M, Ca-
brera-Rego JO, lacobellis G. Epicardial fat thickness
as cardiovascular risk factor and therapeutic target
in patients with rheumatoid arthritis treated with bi-
ological and nonbiological therapies. Arthritis 2014:
782850.

14. Mazurek T, Zhang L, Zalewski A, Mannion JD, Diehl
JT, Arafat H, Sarov-Blat L, O’Brien S, Keiper EA,
Johnson AG, Martin J, Goldstein BJ, Shi Y. Human
epicardial adipose tissue is a source of inflammatory
mediators. Circulation 2003; 108:2460-6.

15. Ahsen A, Ulu MS, Yuksel S, Demir K, Uysal M, Er-
dogan M, Acarturk G. As a new inflammatory marker
for familial Mediterranean fever: neutrophil-to-lymp-
hocyte ratio. Inflammation 2013; 36:1357-62.

16. Ben-Zvi I, Livneh A. Chronic inflammation in FMF:
markers, risk factors, outcomes and therapy. Nat Rev
Rheumatol 2011; 7:105-12.

17. Uslu AU, Deveci K, Korkmaz S, Aydin B, Senel S,
Sancakdar E, Sencan M. Is neutrophil/lymphocyte
ratio associated with subclinical inflammation and
amyloidosis in patients with familial Mediterranean
fever? Biomed Res Int 2013; 2013:185317.

18. Balta S, Ozturk C. The platelet-lymphocyte ratio: A
simple, inexpensive and rapid prognostic marker for
cardiovascular events. Platelets 2015; 26:680-1.

19. Lidar M, Livneh A. Familial Mediterranean fever:
clinical, molecular and management advancements.
Neth J Med 2007; 65:318-24.

17



