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AbSTRACT 

Objective: Ankylosing spondylitis is a chronic inflam-
matory disease of the sacroiliac joint and vertebral co-
lumn. Pentraxin (PTX) 3 is an acute phase protein
known to be associated with chronic inflammation.
This study was performed to test the hypothesis that se-
rum PTX3 levels might be elevated as a marker of in-
flammation in patients with ankylosing spondylitis.
Material and methods: A total of 73 patients older than
20 years (48 males, 25 females, mean age 32.30 ± 6.40
years) were included. The ankylosing spondilitis group
consisted of 46 patients (18 females, 28 males, mean
age 33.30 ± 6.12 years) diagnosed with ankylosing
spondilitis by the Modified New York Criteria, and the
control group consisted of 27 healthy individuals (7 fe-
males, 20 males, mean age 30.59 ± 6.62 years). Groups
were compared by demographic, anthropometric, bio-
chemical data, and by serum PTX3 levels. The ankylo-
sing spondilitis group was also divided into 2 sub-
groups (active or remission) by disease activity accor-
ding to the Bath Ankylosing Spondylitis Disease Acti-
vity Index (BASDAI) and compared by serum PTX3
levels. PTX3 was measured with the enzyme linked im-
munosorbent method. Results: PTX3 levels were 
higher in the ankylosing spondylitis group compared
to the control group (0.29 ± 0.83 ng/mL vs. 0.09 ± 0.06
ng/mL, p=0.009). Levels of serum PTX3 were similar in
groups with active and remitted ankylosing spondilitis
(0.34 ± 0.99 ng/mL vs 0.37 ± 1.15 ng/mL, p>0.05). No
correlation was determined between PTX3 and disea-
se activity (p>0.05). Conclusion: These results are sup-
portive of the hypothesis that levels of serum PTX 3
might be elevated in association with inflammation in
patients with ankylosing spondylitis; however, results
also demonstrate that there is no significant correlation
with disease activity
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INTRODUCTION 

Ankylosing spondylitis, the prototype disease in the
spectrum of spondyloarthropathies, is a chronic in-
flammatory rheumatic disorder that primarily affects
the axial skeleton, sacroiliac joints and entheses1. In-
flammatory markers including c-reactive protein (CRP)
and erythrocyte sedimentation rate (ESR) have been
demonstrated to be elevated in association with disea-
se activity2.

Pentraxin (PTX) 3 is a member of a complex super-
family of multifunctional proteins characterized with
cyclic multimeric structure3. PTX family, known as acu-
te phase reactants consist of CRP and serum amyloid
protein known as short pentraxins, and PTX3 known
as long pentraxin; and are involved in natural immu-
nity and inflammation4,5. PTX3 has been reported to be
elevated in relationship with inflammation in atheros-
clerotic cardiovascular diseases6-9, and rheumatologi-
cal diseases including systemic lupus erythematosus,
rheumatoid arthritis and small vessel vasculitis10-12.

This study was performed to test the hypothesis that
serum PTX3 levels might be elevated as a marker of in-
flammation in patients with ankylosing spondylitis. On
this purpose, serum PTX3 levels were compared in pa-
tients with ankylosing spondilitis and healthy controls
and the relation was evaluated between PTX3 levels and
disease activity. Additionally, patients with ankylosing
spondilitis were divided in 2 subgroups as active and
remission and serum PTX3 levels were compared. 

MATERIALS AND METHODS

This study was performed with patients diagnosed
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with ankylosing spondilitis by the Modified New York
criteria at the Department of Internal Medicine and
Rheumatology Clinics of Goztepe Training and Re-
search Hospital of Istanbul Medeniyet University13 and
healthy controls referring for check-up purposes. 
Ethics committee approval (Dated 17.05.2012, Num-
bered 11/) and written informed consent of partici-
pants were obtained prior to the performance of any
study procedures. Principles of the Declaration of Hel-
sinki were followed throught the study.

STUDy INCLUSION CRITERIA fOR THE pATIENT

gROUp

A diagnosis of ankylosing spondylitis by the Modified
New York criteria.

STUDy INCLUSION CRITERIA fOR THE CONTROL

gROUp

No history of medical diseases, presentation to the out-
patient’s clinic for check-up purposes, and receiving
no medications.

STUDy ExCLUSION CRITERIA fOR THE pATIENT

AND CONTROL gROUpS

Presence of acute infection, other rheumatological di-
seases in addition to ankylosing spondilitis, inflam-
matory diseases (inflammatory bowel disease etc.), se-
vere hepatic, renal and cardiac disease, malignancy.

STUDy DESIgN

Demographic features, concomitant diseases, smoking
and alcohol consumption habits, disease duration and
localization, medications, family history, peripheral
joint involvement and extraarticular signs were eva-
luated. Anthropometric and biochemical data were re-
corded. Detailed physical and locomotor system exa-
minations were performed. Groups were compared by
their demographic, anthropometric, biochemical data
and serum PTX3 levels. Patients with ankylosing spon-
dylitis were also divided into 2 subgroups (active and
remission) and serum PTX3 levels were compared. A
correlation analysis was performed to determine the
relationship between PTX3 and disease activity.

CLINICAL EvALUATION METHODS IN pATIENTS

wITH ANkyLOSINg SpONDILITIS

Disease activity was evaluated with Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI), functio-
nal state was evaluated with Bath Ankylosing Spondy-
litis Functional Index (BASFI), spinal mobility was eva-

luated with Bath Ankylosing Spondylitis Metrology In-
dex (BASMI)14, and ESR and CRP were evaluaetd as la-
boratory markers of inflammation.

ANTHROpOMETRIC MEASUREMENTS

Weight, waist circumference and height were measured
by the same person using standard measurement devi-
ces. Body mass index (BMI) was calculated by dividing
the weight in kilograms with square of height in meters
(kg/m²). Blood pressure was measured after at least 10
minutes of rest and at sitting position, using mercury
syphygmomanometers evaluating the Korotkoff Phase
I and Phase V voices in both arms. A second measure-
ment was performed in the arm with higher blood pres-
sure. At least 3 minutes of rest was permitted in bet-
ween the measurements and arythmetic mean of sys-
tolic and diastolic pressures were calculated. 

bIOCHEMICAL fEATURES

Biochemical daha (fasting plasma glucose, urea, crea-
tinin, alanin aminotransferase), complete blood count,
ESR and CRP values of the patients were recorded from
their medical records. Venous blood samples were
obtai ned following 8-12 hours of fasting to determine
serum PTX3 levels. These blood samples were centri-
fuged and plasma were separated within a maxium of
60 minutes at 4000 rpm for 10 minutes. All samples
were stored at -80C until the analysis. Plasma PTX3
measurement was performed at the biochemistry la-
boratory of the hospital with a commercial kit using
the Enzyme-Linked ImmunoSorbent Assay (ELISA)
method (Aviscera Bioscience Inc., USA). Intra and in-
ter-assay coefficient of variations (CVs) of ELISA kit of
PTX3 were 4-6% and 8-10%, respectively. Analytic sen-
sitivity of the test was 0.02 ng/mL.

STATISTICAL ANALySIS

Number Cruncher Statistical System (NCSS) 2007 &
Power Analysis and Sample Size (PASS) 2008 Statisti-
cal Software (Utah, USA) was used to performed sta-
tistical analysis. Descriptice statistical methods (mean,
standard deviation, median, frequency, rate) were per-
formed in addition to Student t test in two group com-
parisons of quantitative parameters with normal dis-
tribution, and Mann Whitney U test in two group com-
parisons of parameters without normal distribution.
One way analysis of variance (ANOVA) test was used
in the comparison of three or more groups with normal
distribution and Tukey Honestly Significant Differen-
ce (HSD) test was performed to determine the group
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ferase (ALT) (p=0.041), white blood cell count
(p=0.001), thrombocyte (p=0.001), ESR (p=0.001)
and CRP (p=0.001) were higher, whereas hemoglobin
levels were lower (p=0.006) in the ankylosing spon-
dilitis group compared to the control group. Serum
PTX3 levels were significantly higher in the ankylo-
sing spondilitis group compared to the control group
(0.29 ± 0.83 ng/mL vs. 0.09 ± 0.06 ng/mL, p=0.006)
(Figure 1).

Serum PTX3 levels were higher in the groups with
active and remission disease compared to the controls
(0.34 ± 0.99 ng/mL and 0.37 ± 1.15 ng/mL vs. 0.09 ±
0.06, respectively, p= 0.041). Levels of serum PTX3
were similar in groups with active and remitted anky-
losing spondilitis.

Clinical and treatment features of patients in active
and remitted ankylosing spondylitis are presented in
Table II. Mean rates of lumbalgia (p=0.026), hip pain
(p=0.006), entesitis (p=0.004), morning stiffness
(p=0.002), BASDAI (p=0.001) and BASFI (p=0.002)
were higher in the active ankylosing spondylitis group
compared to ankylosing spondylitis patients in remis-
sion. There was one patient without any treatment in
both active and remitted ankylosing spondylitis
groups. Mean treatment duration was 7.27±5.17 years
in active ankylosing spondylitis group and 5.50±5.03
in remitted ankylosing spondylitis group (p=0.212).

with difference; comparison of three or more groups
without normal distribution was performed with the
Kruskal Wallis test and Mann Whithey U test was per-
formed to determine the group with difference. Pear-
son Chi-Square test, Fisher’s Exact test and Yates Con-
tinuity Correction test were used to evaluate qualitati-
ve data. Spearmen’s correlation analysis was used to
determine the relationship between the parameters. P
values of <0.05 were considered significant.

RESULTS

A total of 73 subjects (48 males, 25 females, mean age
32.30 ± 6.40 years) were included in the study. The an-
kylosing spondilitis group consisted of 46 patients (18
females, 28 males, mean age 33.30 ± 6.12 years), and
control group consisted of 27 healthy individuals (7 fe-
males, 20 males, mean age 30.59 ± 6.62 years). The an-
kylosing spondilitis group was divided into subgroups
by the BASDAI scoring. Twenty six patients with a BAS-
DAI score of ≥ 4 constituted the active disease group
and 20 patients with a BASDAI score of < 4 constitu-
ted the remission group.

Clinical features of the groups are demonstrated in
Table I. Age and sex demographics were similar bet-
ween the groups. BMI (p=0.004), alanine aminotrans-

TAbLE I. CLINICAL fEATURES Of STUDy gROUpS

Overall Ankylosing spondilitis group     Control group
(n=73) (n=46) (n=27) P value

Age (year) 32.30±6.40 33.30±6.12 30.59±6.62 0.081
Sex (female/male), n(%) 25 (34.2)/48 (65.8) 18 (39.1)/28 (60.9) 7 (25.9)/20 (74.1) 0.372
Body mass index (kg/m2) 25.07±3.29 25.84±3.48 23.76±2.50 0.004
Smoking, n(%) 35 (47.9) 23 (50.0) 12 (44.4) 0.829
Alcohol, n(%) 4 (5.5) 4 (8.7) 0 (0) 0.290
Glucose (mg/dL) 88.00±10.71 88.76±12.25 86.70±7.44 0.375
Creatinin (mg/dL) 0.85±0.16 0.84±0.16 0.87±0.16 0.390
ALT (U/L) 19.66±10.32 21.28±11.89 16.89±6.13 0.041
Hemoglobin (g/dL) 13.42±1.66 13.01±1.68 14.10±1.40 0.006
Leukocyte (103/mm3) 8.00±2.31 8.61±2.50 6.96±1.50 0.001
Thrombocyte (103/mm3) 254.93±61.13 275.65±62.76 219.63±38.44 0.001
Sedimentation (mm/hour) 29.85±23.05 39.54±23.74 13.34±6.87 0.001
CRP (mg/dL) 1.42±2.93 1.93±3.47 0.56±1.30 0.001
Pentraxin 3 (ng/mL) 0.22±0.67 0.29±0.83 0.09±0.06 0.009

ALT: Alanin aminotransferase, CRP: c-reactive protein. Data are expressed as mean±SD unless otherwise is indicated, Significant p-values
are highlighted in bold



No significant correlation was determined between
PTX3 and the parameters of age, BMI, ESR, CRP, BAS-
DAI, BASMI and BASFI in ankylosing spondilitis group
(both active and remisson subgroups) and controls. 

DISCUSSION 

Results of this study demonstrated that serum PTX3
was higher in patients with ankylosing spondilitis in
association with inflammation compared to healthy
controls; however this elevation did not correlate sig-
nificantly with disease activity.

PTX3 is known as an endogenous modulator of in-
flammatory response and has been reported to be ele-
vated in inflammatory rheumatological diseases in as-
sociation with disease activity15,16. Studies have de-
monstrated that PTX3 levels were higher and associa-
ted with disease activity in patients with systemic lupus
erythematosus compared to controls10, and that eleva-
ted PTX3 levels modulated the inflammatory process
involved in the cardiovascular disease process in pa-
tients with rheumatoid arthritis17,18. Levels of PTX3
have been reported to be elevated in patients with
small vessel vasculitis in comparison to healthy con-
trols as an acute phase reactant; however, no correla-
tion was determined between PTX3 and CRP levels12.
Studies have reported that levels of ESR, CRP and in-

terleukin 6 are elevated in association with disease ac-
tivity in patients with chronic inflammatory disease19.
This study was performed to test the hypothesis that
serum PTX3 levels might be elevated as a marker of
chronic inflammation in patients with ankylosing
spondylitis. Serum levels of PTX3 were therefore com-
pared in patients with ankylosing spondilitis and heal -
thy controls and the relation was evaluated between
PTX3 levels and disease activity. Additionally, patients
with ankylosing spondilitis were divided in 2 sub-
groups as active and remission and serum PTX3 levels
were compared. Consequently, serum PTX3 levels
were higher in patients with ankylosing spondilitis
compared to healthy controls; however, no significant
relationship was determined with disease activity. Ad-
ditionally, no significant difference was determined in
serum PTX3 levels of patients with active or remitted
disease. On the other hand, there was not significan-
tly correlation between PTX3 levels and axial vs. pe-
ripheral disease. These results suggest that PTX3 le-
vels are elevated in patients with ankylosing spondy-
litis in association with chronic inflammation, but can-
not be used as a marker of disease activity.

Ankylosing spondylitis treatment may have an effect
on PTX3 levels. Nevertheless the similarity between
treatment features of both active ankylosing spondyli-
tis group and the group in remission, suggests that the-
re is no significant impact of treatment on PTX 3 levels.  
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fIgURE 1. Pentraxin 3 levels  in study groups

AS: ankylosing spondilitis; *:p=0.09, AII AS group vs. control group, **: p=0.030, Active AS group vs. Remitted AS group. Data are
expressed as mean±SD, Kruskal Wallis Test is  used.



Levels of ESR and CRP were higher in our patients
with ankylosing spondilitis compared to controls; ho-
wever, these levels did not differ significantly in pa-
tients with active or remitted ankylosing spondilitis.
These results are supportive of the idea that ESR and
CRP levels might be elevated in association with sys-
temic inflammation in patients with ankylosing spon-
dylitis, although they do not demonstrate a relations-
hip with disease activity.

This is the first study investigating serum PTX3 le-
vel and its relationship with disease activity in patients
with ankylosing spondilitis to our knowledge. How -
ever, the rather low number of study patient and con-
trols is a major limitation of the study. Additionally, it
would had been useful to include Ankylosing Spon-
dylitis Disease Activity Score (ASDAS) as a marker of
disease activity in addition to BASDAI.

Consequently, results of this study demonstrated
that levels of serum PTX 3 might be elevated in asso-
ciation with chronic inflammation in patients with an-
kylosing spondylitis; but PTX3 cannot be used as a

marker of disease activity.

CORRESpONDENCE TO

Muhammed Kizilgul
Medeniyet University Goztepe Training and Research Hospital
E-mail: muhammedkzgl@gmail.com

REfERENCES

1. McVeigh CM, Cairns AP. Diagnosis and management of anky-
losing spondylitis. BMJ 2006;333:581-585.

2. Laurent MR, Panayi GS. Acute-phase proteins and serum im-
munoglobulins in ankylosing spondylitis. Ann Rheum Dis
1983;42-524-528.

3. Andre P. Van Rossum, Hendri H. Pas, Fausto Fazzini et al.
Abundance of the Long Pentraxin PTX3 at sites of Leukocyto-
clastic Lesions in Patients with Small-Vessel Vasculitis. Arthri-
tis and Rheumatism 2006;54(3): 986-991. 

4. Bottazzi B, Bastone A, Doni A et al. The long pentraxin PTX3
as a link among innate immunity, inflammation, and female
fertility. J Leukoc Biol 2006; 79:909-912.

5. Mantovani A, Garlanda C, Doni A, Bottazi B. Pentraxins in innate
immunity and inflammation. J Clin Immunol 2008; 28:1-13.

6. Liu Q, Tu T, Bai Z, Liu Z, Zhou S. Elevated plasma pentraxin 3:
a potential cardiovascular risk factor? Med Hypotheses
2011;77:1068-1070.

ÓRGÃO OfiCiAL dA sOCiEdAdE PORTUGUEsA dE REUMATOLOGiA

141

deniz t e coL.

TAbLE II. CLINICAL fEATURES Of pATIENTS wITH ACTIvE AS AND REMITTED AS

AS Total Active AS group Remitted AS group
(n=46) (n=26) (n=20) P value

Lumbalgia (n,%) 34 (73.9) 23 (88.5) 11 (45.0) 0.026
Hip pain (n,%) 37 (80.4) 25 (96.2) 12 (60.0) 0.006
Peripheral arthritis (n,%) 8 (17.4) 7 (26.9) 1 (5.0) 0.113
Entesitis (n,%) 26 (56.5) 20 (76.9) 6 (30.0) 0.004
Uveitis (n,%) 4 (8.7) 3 (11.5) 1 (5.0) 0.622
Family history (n,%) 5 (10.9) 4 (15.4) 1 (5.0) 0.369
Morning stiffness (hour) 1.04±0.94 1.35±0.90 0.62±0.85 0.002
BASDAI 4.58±2.08 6.06±1.15 2.65±1.24 0.001
BASFI 2.32±2.89 3.52±3.25 0.75±1.18 0.002
BASMI 6.54±2.17 7.08±2.54 5.85±1.31 0.083
DMARD (n,%) 16 (34.8) 11 (42.3) 5 (25.0) 0.363
NSAID (n,%) 35 (76.1) 21 (80.8) 14 (70.0) 0.494
Steroid (n,%) 1 (2.2) 1 (3.8) 0 (0) 1.000
NSAID+DMARD (n,%) 15 (32.6) 10 (38.5) 5 (25.0) 0.517
NSAID+DMARD+Steroid (n,%) 1 (2.2) 1 (3.8) 0 (0) 1.000
Anti TNF-� (n,%) 17 (37.0) 9 (34.6) 8 (40.0) 0.947
NSAID+ Anti TNF-� (n,%) 8 (17.4) 5 (19.2) 3 (15.0) 1.000
NSAID+DMARD+ Anti TNF-a (n,%) 1 (2.2) 0 (0) 1 (5.0) 0.435

AS: Ankylosing Spondylitis, BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, BASFI: Bath Ankylosing Spondylitis Functional
Index, BASMI: Bath Ankylosing Spondylitis Metrology Index, DMARD: Disease-Modifying Antirheumatic Drug, NSAID: Nonsteroidal 
Anti-inflammatory Drug, TNF: Tumor necrosis factor. Data are expressed as mean±SD unless otherwise is indicated, Significant p-values are
highlighted in bold
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