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Abstract

Background: The objective of this study is to investigate the pres-
ence of metabolic syndrome (MS) in patients with ankylosing 
spondylitis (AS) and to evaluate its relationship with the clinical 
parameters.

Methods: Fifty patients who presented to the Dicle University 
School of Medicine, Physical Therapy and Rehabilitation Outpa-
tient Clinic and were diagnosed with AS according to the 1984 
New York criteria were enrolled in this study. The control group 
consisted of 44 healthy control subjects. Assessment of the MS 
was made according to the diagnostic criteria specified in the Na-
tional Cholesterol Education Program Adult Treatment Panel III 
Report (NCEP ATP III). Functional status and disease activity were 
evaluated using the Bath Ankylosing Spondylitis Functional Index 
(BASFI) and the Bath Ankylosing Spondylitis Disease Activity In-
dex (BASDAI) for AS.

Results: MS was observed in 6 out of the 50 AS patients (12%) and 
in 2 out of the 44 controls (4.5%) (P > 0.05). However, the HDL 
cholesterol level (P = 0.006) was found as significantly lower in 
AS patients than the controls. No statistically significant differences 
were observed in the disease duration and functional and clinical 
activity indices between the AS patients with and without MS.

Conclusions: Although the frequency of MS was observed to be 

higher in patients with AS than the controls in this study, the differ-
ences were statistically insignificant between the two groups.
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Introduction

Ankylosing spondylitis (AS) is a chronic inflammatory 
disease of unknown etiopathogenesis, which especially in-
volves the axial skeletal system although it may also affect 
the peripheral joints and the extra-articular structures [1, 2]. 
The mortality and morbidity rates in AS patients are higher 
in comparison to the general population. In chronic rheumat-
ic diseases, mortality due to cardiovascular (CVS) reasons 
shows an increase. This ratio has been observed as 20% to 
40% in patients with AS [3-5]. It has also been reported that 
cardiac involvement may occur in AS without showing any 
clinical symptoms and therefore these findings must be ob-
served even during the asymptomatic phase [5-8].

Metabolic syndrome (MS) is the clinical condition where 
risk factors for the development of cardiovascular diseases 
and diabetes mellitus accumulate [9]. Certain studies point 
to the relationship between the metabolic syndrome and the 
inflammation [10, 11]. Compared to the general population, 
the prevalence of MS has been reported to be significantly 
increased in patients with inflammatory diseases like rheu-
matoid arthritis, psoriasis or AS [12-16].

Therefore, we set out to investigate the frequency and 
components of MS, which paves the way to cardiovascular 
diseases and has recently gained more importance in patients 
with AS, together with the relationship between MS and the 
disease activity.

 
Materials and Methods

Fifty patients who presented to the Dicle University School 
of Medicine, Department of Physical Medicine and Reha-
bilitation outpatient clinic and were diagnosed with definite 
AS according to the 1984 Modified New York Criteria [17] 
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were enrolled in our study. The control group consisted of 
44 healthy individuals of matching age and sex groups who 
presented to our clinic with non-specific back pain. All the 
patients were given information about the study before they 
were presented with informed consent forms to fill out and 
sign. The approval of the local ethics committee was ob-
tained prior to the initiation of the study.

Patients with any kind of collagen tissue disorders or 
other inflammatory articular diseases, malignancies, dis-
eases of the central nervous system, chronic kidney disease, 
chronic liver disease and thyroid diseases besides AS, and 
those who were pregnant were excluded from the study.

After the detailed patient histories were obtained, all 
the patients underwent detailed systemic examinations and 
locomotor system screenings. The waist circumference was 

measured with a tape measure at the slimmest point of the 
waist below the lower costal margin while the patient was 
standing upright naked from the waist up. The systolic and 
diastolic blood pressure values were measured from the right 
arm in due manner between 9.00 and 12.00, after the patients 
rested for 30 minutes in sitting position.

The laboratory tests included the CBC, erythrocyte 
sedimentation rate (ESR), C-reactive protein (CRP), routine 
biochemistry tests, lipid profile and HLA B27. The patients 
were advised to fast after 20.00 on the night before the day of 
the blood tests. The venous blood samples were tested with-
out delay.

In order to diagnose MS, the most commonly preferred 
criteria are those defined in the National Cholesterol Edu-
cation Program Adult Treatment Panel III Report (NCEP-

Number of patients (n = 50) Controls (n = 44) P

Age 34.14 ± 8.85 31.61 ± 8.95 NS

Sex (M/F) 40/10 35/9 NS

CRP (mg/dL) 2.1 ± 3.66 0.28 ± 0.18 0.001

ESR (mm/h) 16.08 ± 20.71 5.7 ± 4.72 0.02

Leukocytes 8.06 ± 2.64 6.18 ± 1.12 0.001

Platelets 264.69 ± 75.66 222.02 ± 66.28 0.005

Erythrocytes 4.97 ± 0.54 4.66 ± 0.48 0.005

Total cholesterol (mg/dL) 175.89 ± 37.9 157.7 ± 27.17 NS

LDL cholesterol (mg/dL) 100.5 ± 80.28 97.27 ± 24.17 NS

Table 1. Demographic Features and Laboratory Findings of the AS and Control Groups

Table 2. MS Component Values of the AS and Control Groups

LDL: Low density lipoprotein; CRP: C-reactive protein; NS: not significant (P > 0.05)

HDL: High density lipoprotein; MS: Metabolic Syndrome; NS: not significant (P > 0.05)

Ankylosing spondylitis 
(n = 50)

Controls
(n = 44) P

Waist circumference (cm) 88.4 ± 14.54 82.75 ± 13.14 NS

Systolic blood pressure (mmHg) 115.3 ± 0.46 116.93 ± 10.3 NS

Diastolic blood pressure (mmHg) 73.2 ± 9.24 75.7 ± 7.77 NS

HDL cholesterol (mg/dL) 43.97 ± 10.16 49.62 ± 9.14 0.006

Triglycerides (mg/dL) 147.17 ± 80.28 124.39 ± 46.7 NS

Fasting blood glucose (mg/dL) 93.32 ± 10.7 93.18 ± 19.42 NS

MS (% present) 6 (12) 2 (4.5) NS
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ATP III) [18]. We also based our study on the NCEP-ATP 
III criteria and diagnosed those patients with MS, who tested 
positive for 3 or more out of the following 5 risk factors: 
Waist circumference (female > 88 cm, male > 102 cm), tri-
glycerides ≥ 150 mg/dL, HDL cholesterol (female < 50 mg/
dL, male < 40 mg/dL), blood pressure (≥ 130/85 mmHg) and 
fasting blood glucose (≥ 110 mg/dL).

The disease activities of our patients were evaluated 
based on the Bath Ankylosing Spondylitis Disease Activity 
Index (BASDAI), while their functional statuses were as-
sessed according to the Bath Ankylosing Spondylitis Func-
tional Index (BASFI) [19, 20]. The reliability and validity 
of the Turkish version of BASDAI and BASFI have already 
been demonstrated [21, 22].

The general health of the patients was assessed accord-
ing to the Health Assessment Questionnaire (HAQ). The re-
liability and validity of the Turkish version of the HAQ have 
been studied by Kuçukdeveci et al [23].

The statistical analysis was performed using the SPSS 
16.0 software package. The compliance of the variables to 
the normal distribution was assessed through the Kolmogo-
rov-Smirnov test. The inter-group differences were evaluat-
ed using the Student’s t-test. While the categorical and ratio-
proportional variables were assessed through the Chi-square 
test, the inter-variable relationships were evaluated with the 
help of Pearson’s correlation test. Statistical significance was 
based on a value of P < 0.05.

 
Results

Both the AS and the control groups were similar in terms of 

age distribution (P > 0.05). The laboratory parameters CRP, 
ESR, leukocyte count, platelet count and erythrocyte count 
were higher in the patient group in comparison to the control 
group and this difference was statistically significant (Table 
1). Although the total cholesterol and LDL cholesterol val-
ues were observed to be higher in the patient group com-
pared to the control group, the difference was not statistically 
significant (P > 0.05).

MS was observed in 12% (6 in 50) of the patients with 
AS and in 4.5% (2 in 44) of the controls. The difference 
between them was statistically insignificant (P > 0.05). We 
have found the HDL cholesterol levels significantly higher 
in the control group compared to the AS group (P = 0.006). 
However, we have observed similar values with the control 
group in terms of the other MS components like systolic and 
diastolic blood pressure, fasting blood glucose and waist cir-
cumference (P > 0.05) (Table 2).

AS patients with or without MS were divided into two 
groups and were compared in terms of the CRP, leukocyte, 
ESR, disease duration, VAS, BASDAI, BASFI and HAQ 
assessments. No statistically significant difference has been 
observed between the two groups (P > 0.05) (Table 3).

Discussion
  
In this study where we investigated the frequency of MS in 
patients with AS, we have observed the rate of MS in the AS 
patients higher than the control group. However, the results 
were statistically insignificant. No significant relationship in 
terms of disease duration and functional or clinical activity 
was observed between the AS patients with MS and those 

Table 3. MS (+) AS and MS (-) AS Demographic Features and Laboratory Findings

VAS: Visual analogue (pain) score; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; 
BASFI: Bath Ankylosing Spondylitis Functional Index; CRP: C-reactive protein; NS: not significant 
(P > 0.05)

AS/MS (+) AS/MS (-) P

Age 39.83 ± 4.87 33.36 ± 9.02 NS

VAS 3.66 ± 2.58 3.19 ± 2.68 NS

BASDAI 2.91 ± 1.77 2.28 ± 1.8 NS

BASFI 28.66 ± 29.95 22.86 ± 23.22 NS

HAQ 0.97 ± 0.9 0.63 ± 0.76 NS

Disease duration (years) 11 ± 8.07 6.31 ± 4.68 NS

CRP (mg/dL) 2.32 ± 3.21 2.07 ± 3.76 NS

Leukocyte 8.5 ± 2.38 8.1 ± 2.69 NS

ESR (mm/h) 22.33 ± 32.5 15.21 ± 18.93 NS
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without MS.
In the study they conducted, Malesci et al have observed 

that the rate of MS in patients with AS was higher than the 
controls. While 45.8% of the AS patients in their study was 
found to have MS, this ratio in the control group was 10.5%. 
They have also observed that where the systolic blood pres-
sure, LDL cholesterol, triglycerides and total cholesterol 
levels were higher in patients with AS in comparison to the 
controls, the HDL-cholesterol levels were lower. Still, the 
investigators have not detected any statistically significant 
relationship between the presence of MS in the AS patients 
and their ages, disease duration and BASDAI and BASFI re-
sults [16]. In our study, we have also observed the HDL cho-
lesterol values in the patients with AS to be statistically sig-
nificantly lower than the controls. In a study by Mathieu et 
al, the HDL cholesterol levels in patients with AS were also 
found to be lower than the control group. It has also been 
reported in the same study that the risk of myocardial infarc-
tion in the AS patients was observed to be higher compared 
to the controls, and this has been attributed to the atherogen-
ic lipid profile or the systemic inflammation [24]. In another 
study, the lower HDL cholesterol values were observed to be 
correlated with the intensity of the inflammation [25]. Van 
Eijk et al have observed in their study that the increases in 
the sedimentation rate and CRP values caused significant de-
creases in the HDL cholesterol levels [26]. Based on these 
results, it can be concluded that the cause of the lower HDL 
values in the patients with AS may play a partial role in the 
inflammation and the cardiovascular diseases.

Papadakis et al have also found the prevalence of MS in 
patients with AS higher than the control group. They have 
also observed that the AS patients with MS are older than 
the AS patients without MS; their disease duration was lon-
ger and they had higher BASDAI scores and cardiovascular 
risks [15]. However, Mok et al determined in their study that 
there was no increase in the MA frequency in the AS group 
in comparison to the control group [27]. Also in our study, 
although we have observed higher MS rates in the patients 
with AS than the controls, the results were statistically in-
significant. We did not observe any statistically significant 
relationship between the presence of MS and the disease 
duration, the BASDAI and the BASFI values. These results 
were also in compliance with the data in the literature.

In conclusion, we did not detect any significant increase 
in the frequency of MS in the patients with AS compared to 
the control group.

Limitations of the study

The most prominent limitation of our study was the lack of 
investigation in the patients with MS in terms of any car-
diovascular involvement. If the presence and state of any 
cardiovascular involvement in patients with AS had been 
studied and the related observations were compared with 

MS, the effect of MS in the patients with AS on cardiovas-
cular involvement would have been discussed in greater ex-
tent. Also, the limited number of the study population was 
another factor hindering accurate results. Further and wider 
ranging clinical studies are thus needed in order to evaluate 
the presence of MS in patients with AS.
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