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Özet Abstract 
Amaç: Bu çalışmanın amacı, ankilozan spondilit (AS) hasta-
larındaki inflamasyon ile nötrofil-lenfosit oranı (NLO) 
arasındaki ilişkiyi belirlemektir. 
Yöntem: Ankilozan spondilit tanılı 40 hasta ve 30 sağlıklı 
gönüllü çalışmaya dahil edildi. Tüm veriler yatan ve polik-
linik hasta kayıt veritabanından elde edildi. Tüm olguların 
Bath Ankilozan Spondilit Hastalık Aktivite İndeksi (BAS-
DAI), tam kan sayımı (TKS), CRP ve ESH’ı da kapsıyan ayrın-
tılı fizik muayene ve laboratuvar bulguları kaydedildi. 
Lenfosit ve nötrofil sayısı otomatik TKS’nin bir parçası 
olarak ölçüldü. 
Bulgular: Akut-faz reaktanı olan CRP ve ESH kontrol gru-
buna göre hasta grubunda anlamlı olarak daha yüksekti (p 
0.05). 
Sonuç: Bu çalışmada NLO düzeylerinin AS hastalarında 
sağlıklı bireylere göre anlamlı olarak yüksek olmadığı 
görüldü. Bu sonuç NLO’nun AS hastalarında sistemik inf-
lamasyonu değerlendirmede uygun bir ölçü birimi olmadı-
ğını götermektedir. Bizim elde ettiğimiz bu ön sonuçların 
daha ileri çalışmalarla tamamlanması gerektiğine inanıyo-
ruz. 
 

Objective: The purpose of the present study is to determine 
the association between neutrophil-lymphocyte ratio (NLR) 
and inflammation in ankylosing spondylitis (AS). 
Method: Forty patients with ankylosing spondylitis and 30 
healthy volunteers were included in the study. All data were 
obtained from patient registry database from in-patient and 
out-patient clinics. Detailed physical examination, and Bath 
Ankylosing Spondylitis Disease Activity Index (BASDAI) were 
recorded. Complete blood count (CBC), CRP and ESR were 
performed recorded as laboratory tests in all participants. 
Lymphocyte and neutrophil counts were measured as part of 
the automated CBC. 
Results: The CRP, which is an acute-phase reactant, and ESR 
were significantly higher in the patient group than those in the 
control group (p0.05). 
Conclusion: We observed that NLR levels weren’t significantly 
higher in AS patients compared to healthy individuals. NLR 
hasn’t seem a reasonable measure to detect systemic inflam-
mation in AS patients. We believe that our preliminary results 
need to be complemented with further studies. 

Anahtar Kelimeler: Nötrofil-lenfosit oranı, ankilozan spondi-
lit, enflamasyon, hastalık aktivitesi 
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Introduction 
 
Ankylosing spondylitis (AS) is a chronic inflam-
matory rheumatic disease characterized by 
inflammation in the axial skeleton (spine) with 
an unknown etiology (1, 2). It is an insidious 
disease, and diagnosis may delay until 5 to10 
years (3). Studies showed several extra-
articular manifestations in AS that were tho-
ught to be associated with systemic inflamma-
tion (e.g. anterior uveitis, subclinical inflamma-
tion of the gut, inflammatory bowel disease, 
psoriasis, cardiac renal lung and bone abnor-
malities) (1, 2).  
 
In AS patients C-reactive protein (CRP) and 
erythrocyte sedimentation rate (ESR) don’t 
always show the amount of inflammation that 
is actually present. In AS only 50-70% of the 
patients with active disease have elevated level  

 
of CRP and a raised ESR (4). Therefore some 
patients with AS, have normal CRP and ESR 
levels they may experience a significant amo-
unt of inflammation in their bodies. Unfortuna-
tely, an optimal test showing the real disease 
activity and inflammation in AS patients has 
not yet been developed. 
 
The neutrophile and lymphocyte counts can be 
obtained from the differential white blood cells 
count. The neutrophile-lymphocyte ratio (NLR) 
may be used as indicators of systemic inflam-
mation in various conditions (5). Also it was 
suggested that NLR has prognostic importance 
in some diseases (6, 7). Among the NLR inf-
lammatory rheumatic diseases, study was ma-
de only on familial Mediterranean fever (FMF). 
It was shown that NLR is associated with inf-
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lammation and amyloidosis in patients with 
FMF (8, 9). We conducted the present study to 
investigate the association NLR, CRP, ESR and 
disease activity in AS patients. 
 
Material and Method  
 
This is a retrospective clinical study. All data 
were obtained from patient registry database 
from in-patient and out-patient clinics. Forty 
patients (26 men and 14 women) who met the 
modified New York criteria were included in 
the study (10). The control group consisted of 
30 healthy volunteers (14 men and 16 women), 
whom were matched in terms of age and gen-
der.  
 
Patients presenting with acute infection, pne-
umonia, diabetes mellitus, acute myocardial 
infarction, coronary artery disease, coronary 
artery bypass surgery, acute or chronic renal 
failure, liver disease, malignancy, presence of 
thalassemia traits, connective tissue disease, 
inflammatory bowel disease, chronic obstructi-
ve pulmonary disease, allergic rhinitis, and 
asthma were excluded from the study. Baseline 
demographic and clinical data were obtained 
and recorded. Detailed physical examination 
and Bath Ankylosing Spondylitis Disease Acti-
vity Index (BASDAI) were also performed. 
Complete blood count (CBC), CRP and ESR we-
re performed as laboratory tests in all partici-
pants. Lymphocyte and neutrophil counts were 
measured as part of the automated CBC using 
a CELL-DYN 3700 SL laser  hematology analyzer 
( Abbott Diagnostics, Chicago, USA). 
Analyses were performed by The Statistical 
Package for Social Sciences software (SPSS 15, 
Chicago, IL, USA). Descriptive parameters were 
shown as the mean ± standard deviation, or in 
percentages. Kolmogorov Simirnov-Z test was 
used to analyze the normal distribution of in-
vestigated parameters. Continuous variables 
between groups were compared using the 
student’s t test. Categorical data were compa-
red using the chi-square test. A P value less 
than 0.05 was considered as significant. 
 
Results 
 
We studied 40 AS patients and 30 controls 
(healthy subjects). All of the participants were 

between the ages of 26 to 56 years. Mean age 
of the patients with AS and the control group 
were 39,2 ± 7,3 and 35,8 ± 7,9 years, respecti-
vely. Male/female ratio of patients with AS was 
26:14, while it was 14:16 for the control group. 
There was no difference between the two gro-
ups in terms of age, and gender (p>0.05).  Fif-
teen patients (38%) were on TNF-α inhibitor 
treatment arm, 17 patients (42%) were on sul-
fasalazine treatment arm, and 8 patients (20%) 
were treated by only NSAIDs. Demographic 
data and clinical characteristics of the study 
groups are shown in Table 1.  
 
Two groups were evaluated in terms of the NLR 
values. We found that there was no difference 
between the two groups in terms of the NLR 
values (p>0.05). The CRP, which is an acute-
phase reactant, and ESR were significantly hig-
her in the patient group than that in the cont-
rol group (p<0.05). Baseline laboratory charac-
teristics of AS patients and controls were disp-
layed in Table 2. No significant differences we-
re found between NLR and the ages of pati-
ents, gender of patients, duration of the illness 
and treatment, CRP, ESR, and BASDAI (p>0.05). 
 
Discussion 
 
To the best of our knowledge, our study is the 
first report investigating the NLR in AS patients. 
Our results demonstrate that NLR levels were 
not significantly higher in AS patients compa-
red to healthy individuals. Also NLR levels were 
not correlated with CRP, ESR and BASDAI in AS 
patients. 
 
Today the NLR is accepted as a parameter 
showing both neutrophile increase reflecting 
acute inflammation and also the negative ef-
fects caused by lymphocyte decrease reflecting 
the physiological stress together (11). NLR is 
considered to be an aid in risk stratification for 
various cardiovascular diseases in addition to 
the currently used markers (12-15). Also it was 
shown that NLR is a prognostic factor for survi-
val in many cancer types ( 16-18). 
 
While there is no study in literature evaluation 
the relation between AS and NLR, only 2 stu-
dies were made with FMF among the inflam-
matory rheumatic diseases. Uslu et al. (8) fo-
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und that NLR was significantly higher in pati-
ents with FMF compared to healthy individuals. 
Besides in this study, NLR was found to be sig-
nificantly higher in patients with FMF related 
amyloidosis than in patients with amyloidosis-
free FMF. According to their evaluation with 
the cutoff value of NLR > 2.21, it was a reliable 
marker in predicting the development of amy-
loidosis in FMF patients. In the study made by 
Ahsen et al. (9) NLR levels were significantly 
higher in FMF patients than those in the cont-
rol group. Also, there was a positive correlation 
between CRP and NLR values in patient group. 
They could not investigate the relationship 
between NLR and the development of amyloi-
dosis because only two patients had amyloido-
sis in their participants. Amyloidosis can also be 
observed in patients with AS and the prevalen-
ce is assumed to be 4-5% (19). As there are no 
patients with known amyloidosis in our study, 
NLR and AS related amyloidosis correlation 
could not be evaluated.   
 
Recent studies have shown that subclinical 
inflammation continues during the symptom-
free period in patients with FMF (20). Similarly, 
it is known that disease progressively develo-
ped in AS patients despite of the treatment (4, 
21). Unlike FMF patients NLR levels were not 
significantly higher in AS patients in our study; 
this may be explained by intake of anti-
inflammatory medications. Similarly in another 
study authors stated that there is a significant 
relation with NLR in patients having hyperten-
sion and diabetes mellitus and that there is not 
a significant relation with NLR in patients with 
asthma and arthritis (22). They explained this 
result as “role of inflammation and NLR might 
have been masked by the intake of anti-
inflammatory and pain killer drugs.” 
 
Furthermore, in a study showed that NLR is 
higher in patients with active UC compared 
with controls and UC patients in remission (23). 
Also they suggest a cutoff value of 2.47 can be 
used to identify patients with active UC. It was 
argued that although the accuracy of the NLR 
for detecting active UC is suboptimal, assist in 
identifying patients at increased risk of active 
and severe disease. Ulcerative colitis (UC) is a 
chronic inflammatory bowel disease that can 
cause sacroiliitis like AS. It was also shown that 

in 30-60% of the AS diseases, there were subc-
linical intestinal inflammation (24). However in 
our study NLR levels were not correlated with 
CRP, ESR and disease activity.  
 
Among the limitations of our study are it’s ret-
rospective design and representation of only a 
single-center experience. The study has a rela-
tively small sample size, and the results we 
obtained need to be confirmed further in a 
larger group of patients. 
 
Despite the limitations of the study, we obser-
ved that NLR levels weren’t significantly higher 
in AS patients compared to healthy individuals. 
And NLR hasn’t seem a reasonable measure to 
detect systemic inflammation in AS patients. 
We believe that our preliminary results need to 
be complemented with further studies. 
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Table 1: Demographic data on, and clinical characteristics of, our study group. 

Values are means ± SD or numbers and percentages. BASDAI: Bath Ankylosing Spondylitis Disease Activity, 
NSAID: Nonsteroidal Anti-Inflammatory Drugs, TNF: Tumor Necrosis Factor. 

 

Table 2: Baseline laboratory characteristics of our study group. 

Variable AS Group (n=40) Control Group (n=30) P Value 

WBC 6,64 ± 1,1 6,63 ± 2,16 0.983 

Neutrophil, ×109/L 3,79 ± 0,95 3,86 ± 1,73 0.842 

Lymphocyte, ×109/L 2,19 ± 0,51 2,14 ± 0,63 0.73 

NLR 1,84 ± 0,64 1,84 ± 0,7 0.959 

ESR, mm/h 13,13 ± 10,89 8,68 ± 5,84 0.038 

CRP, mg/L 0,66 ± 0,83 0,28 ± 0,42 0.017 

Values are means ± SD or numbers and percentages. WBC: White blood cell, NLR: Neutrophil-lymphocyte ratio 
ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein 

Variable AS Group (n=40) Control Group (n=30) P Value 

Mean age (years) 39,2 ± 7,3 35,8 ± 7,9 0.067 

Gender/male, n (%) 26 (65) 14 (47) 0.125 

Disease duration (years) 6,24 ± 5,96 - - 

BASDAI 3,98 ± 2,28 - - 

Treatment    

NSAID, n (%)  - - 

Sulfasalazin, n (%)  - - 

Anti TNF agents, n (%)  - - 


