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Extra-articular manifestations and  
comorbidities in spondyloarthritis

Introduction
Cardiovascular (CVS) risk is increased in patients 
with inflammatory arthritis compared with the 
general population.1–3 In addition to traditional 
risk factors, inflammation is believed to play a 
role in contributing to increased CVS risk. Over 
recent decades, biologics have become an impor-
tant treatment option for patients with inflam-
matory arthritis, driven by their effectiveness  
in controlling inflammation.4 The association 
between biologics use and CVS risk among 
patients with inflammatory arthritis is an 

important area for research. Delineating the CVS 
risk and the effects of anti-rheumatics drugs in 
patients with inflammatory arthritis were pro-
posed as part of the research agenda in the 
European League Against Rheumatism (EULAR) 
recommendations for CVS risk management in 
patients with inflammatory joint disorders.5

Spondyloarthritis (SpA) is a spectrum of inflam-
matory conditions with ankylosing spondylitis 
(AS) being the prototype disease. As shown in the 
ASAS-COMOSPA study,6 traditional CVS risk 
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Abstract
Background: Cardiovascular (CVS) diseases are the leading cause of death worldwide and 
patients with rheumatic diseases have an increased CVS. CVS risk factors and CVS events 
are common in spondyloarthritis (SpA). Delineating the CVS risk in patients with SpA and 
identifying modifiable risk factors would be useful.
Methods: Patients with SpA and patients with non-specific back pain (NSBP) were identified in 
rheumatology and orthopedics clinics, respectively. Clinical information and CVS events were 
retrieved. Baseline characteristics and incidence rates of CVS events were compared between 
two groups of patients using an age- and sex-matched cohort. Propensity score adjustment 
and Cox regression analysis were performed to determine the CVS risk associated with SpA.
Results: A total of 5046 patients (SpA 2616 and NSBP 2430) were included from eight centers. 
Over 56,484 person-years of follow up, 160 strokes, 84 myocardial infarction (MI) and 262 
major adverse cardiovascular events (MACE) were identified. Hypercholesterolemia was 
more prevalent in SpA (SpA 34.2%, NSBP 28.7%, p < 0.01). Crude incidence rates of MACE and 
stroke were higher in SpA patients. SpA was associated with a higher risk of MACE [hazard 
ratio (HR) 1.70; 95% confidence interval (CI) 1.29–2.26; p < 0.01] and cerebrovascular events 
(HR 1.50; 95% CI 1.08–2.07; p = 0.02). SpA patients with anti-TNF use had a reduced risk of 
MACE (HR 0.37, 95%CI 0.17–0.80, p = 0.01) and cerebrovascular events (HR 0.21, 95%CI 0.06–
0.78, p = 0.02) compared with SpA patients without anti-TNF use.
Conclusion: SpA is an independent CVS risk factor. Anti-tumor necrosis factor (TNF) drugs 
were associated with a reduced CVS risk in these patients.
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factors are prevalent among patients with SpA, as 
well as CVS events such as stroke (1.3%) and 
myocardial infarction (MI) (2.7%). Studies in AS 
have shown that CVS risk is increased among these 
patients compared with the general population 
even after adjustment for traditional risk factors.7 
Quantifying the excess CVS risk and identifying 
potential modifiable factors are important in guid-
ing the management of patients with SpA.

The effect of medications, including disease-mod-
ifying anti-rheumatic drugs (DMARDs), on CVS 
risk has been reported in patients with inflamma-
tory arthritis.8 Using subclinical atherosclerosis as 
a surrogate CVS endpoint, anti-tumor necrosis 
factor alpha (TNF-α) therapy was shown to 
reduce endothelial dysfunction in patients AS.9,10 
Study dedicated to patients with SpA using CVS 
events as outcome will be useful to add to the cur-
rent understanding of the potential role of biolog-
ics in reducing CVS risk in these patients.

This retrospective study was performed to deter-
mine CVS burden and risk in patients with SpA.

Methods
This is a retrospective analysis of data retrieved 
from a territory-wide centralized electronic data-
base, the Hospital Authority Clinical Management 
System (CMS). The CMS has been in use since 
1995 and contains complete medical records of 
all patients seen at the public hospitals in Hong 
Kong. The prevalence of traditional CVS risk fac-
tors was evaluated. Incidence rates of major 
adverse cardiovascular events (MACE) and cere-
brovascular events were calculated. The CVS risk 
contributed by SpA was estimated after adjust-
ment for traditional risk factors. The potential 
factors influencing the CVS risk in SpA patients, 
including the use of medications, were explored.

Study subjects
The author (HYC) identified patients with an 
expert diagnosis of SpA by manually searching all 
electronic medical records of patient in eight 
rheumatology centers (Queen Mary Hospital, 
Grantham Hospital, Tung Wah Hospital, Caritas 
Medical Center, Pamela Youde Nethersole 
Eastern Hospital, Tseung Kwan O Hospital, 
Queen Elizabeth Hospital, Kwong Wah Hospital). 
The diagnosis of SpA was checked randomly by 
another author (SCWC). A control group was 
selected from the orthopedics unit of a public 

hospital (Queen Mary Hospital) by including all 
patients with non-specific back pain (NSBP). 
NSBP was defined as back pain without a specific 
and identified pathology such as infection, tumor, 
trauma, deformity, and neurological cause. All 
patients with a history of stroke, transient ischemic 
attack (TIA), or MI prior to the date of first  
follow up were excluded.

Clinical data were retrieved from the CMS. This 
included age, gender, dates of first and last follow 
up, smoking and drinking status, history of pso-
riasis, and inflammatory bowel disease (IBD). 
Presence of traditional CVS risk factors such as 
diabetes mellitus (DM), hypertension (HT), and 
hypercholesterolemia was assessed. Other comor-
bidities including atrial fibrillation (AF), conges-
tive heart failure (CHF), ischemic heart disease 
(IHD), peripheral vascular disease (PVD), and 
chronic kidney disease (CKD) stage 3 or above 
were recorded. DM was defined based on physi-
cian diagnosis and/or use of anti-diabetic drugs 
and/or by blood tests (fasting glucose > 7 mml/l or 
HbA1c > 6.5%). Hypertension was defined based 
on physician diagnosis and/or use of anti-hyper-
tensive medications. Hypercholesterolemia was 
defined based on physician diagnosis or the use of 
lipid-lowering medication and/or by blood tests 
(total cholesterol > 5.2 mmol/l or low-density 
lipoprotein cholesterol > 3.4 mmol/l).

Use of medications including aspirin, anticoagu-
lant, statin, non-steroidal anti-inflammatory 
drugs (NSAIDs), conventional and biological 
DMARDs were documented. Use of medications 
was defined as the prescription of drugs for any 
period of time over the duration of follow up.

Definition of events
The outcomes of interest included MACE and 
cerebrovascular events (stroke or TIA). MACE 
was defined as cerebrovascular events, MI, and 
CVS death. All identified cerebrovascular events 
were reviewed by a neurologist to confirm the 
diagnoses. MI was defined using the fourth uni-
versal definition and all MI events were verified by 
review of clinical records including electrocardio-
gram, cardiac enzymes, and imaging findings.11

Duration of follow up
Duration of follow up to first MACE was defined 
as the time between first assessment at the rheu-
matology or orthopedic clinic and one of the 
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following endpoints: first MACE (cerebrovascular 
event, MI, or CVS death), non-CVS death, or end 
of study.

Duration of follow up to first cerebrovascular 
event was defined as the time between first assess-
ment at the rheumatology or orthopedic clinic 
and one of the following endpoints: first cerebro-
vascular event, death, or end of study.

Statistical analysis
All statistics were performed using the International 
Business Machines Corporation Statistical Package 
for the Social Sciences (IBM SPSS) package 26.0.

Baseline characteristics of the two groups were 
compared. Age- and sex-matching was performed 
in one-to-one ratio on SpA and NSBP groups 
according to sex and 10-year age categories.  
Non-overlapping parts were trimmed. Continuous 
variables were expressed as mean with standard 
deviation (SD) and compared using Student  
t test. Categorical variables were expressed as  
percentage and compared using Pearson’s chi-
square test. List-wise deletion was performed for 
missing data.

Crude incidence rates (CIR) were calculated 
based on the age- and sex-matched cohort. CIR 
were reported as number of CVS events per 
100,000 person-years in SpA and NSBP groups.

To delineate the association between SpA and 
CVS events, covariate adjustment using propen-
sity score was performed. A propensity score is 
generated for each patient. PS was generated 
using logistic regression taking various covariates 
(age, sex, smoking, drinking DM, HT, hypercho-
lesterolemia, AF, CHF, IHD, CKD, PVD, aspi-
rin, anticoagulant, statin, and NSAIDs) into 
consideration. A Cox regression model was used 
to determine the risk of MACE and cerebrovas-
cular event (stroke and TIA) based on propensity 
score and the two patient groups (SpA and 
NSBP). Duration of follow-up to MACE and cer-
ebrovascular events was used as the time variable. 
Results were expressed as HR and 95% CI.

Potential factors affecting the risk of MACE and 
cerebrovascular event in patients with SpA were 
screened using univariate Cox regression analysis. 
This includes the above-mentioned risk factors as 
well as disease-related medications (NSAIDs, 
conventional and biological DMARDs). Variables 

with p value < 0.10 were included in the multi-
variate Cox regression model using enter mode. 
Results were expressed as HR and a p value < 0.05 
was defined as statistically significant.

Results

Baseline characteristics of patients with SpA
A total of 5046 patients including 2616 patients 
with SpA and 2430 patients with NSBP were 
included in the analyses; 3070 patients (1535 
patients from each group) were selected after age- 
and sex-matching. After matching, the two groups 
had similar baseline characteristics. SpA had 
shorter duration of follow up, more hypercholes-
terolemia, and more use of NSAIDs.

Amongst patients with SpA, 19.4% had psoriatic 
arthritis and 1.5% had IBD-related arthritis; 67.9% 
of patients met the modified New York Criteria for 
AS.12 Almost all patients had NSAIDs use, more 
than half had conventional DMARDs and a quar-
ter had biological DMARDs. Anti-TNF-α was the 
most commonly used biologic in our cohort.

Details of baseline characteristics and age-and-
sex distribution are described in Table 1 and 
Figure 1.

Crude incidence rates of MACE and cerebrovas-
cular event were higher in patients with SpA. 
Based on the age- and sex-matched cohort, there 
were 61 stroke, 10 TIA, and 98 MACE in patients 
with SpA over 13 703 person-years of follow up. 
In patients with NSBP, there were 58 stroke, 12 
TIA, and 79 MACE over 19 277 person-years of 
follow up.

The CIR of MACE was higher in SpA group 
(male 922.4 per 100,000 patient-years, female 
497.9 per 100,000 patient-years) compared with 
NSBP group (male 558.8 per 100,000 patient-
years, female 249.5 per 100,000 patient-years).

The CIR of cerebrovascular event was higher in 
the SpA group (male 660.0 per 100,000 patient-
years, female 428.3 per 100,000 patient-years) 
compared with NSBP group (male 539.2 per 
100,000 patient-years, female 232.4 per 100,000 
patient-years).

The CIR of stroke and MI in NSBP group were 
similar to those reported by previous studies in 
the general population (Figures 2 and 3).13–16
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Table 1.  Baseline characteristics of patients with SpA and NSBP before and after age-and sex-matching.

Baseline demographics Before matching Age- and sex-matched

  SpA NSBP p value SpA NSBP p value

Number of patients 2616 2430 NA 1535 1535 NA

Age (years) 50.0 ± 14.7 61.6 ± 14.8 <0.01 54.9 55.4 NA

Male (%) 68.7 36.4 <0.01 53.3 53.3 NA

Duration of FU (years) 8.8 ± 5.8 13.7 ± 5.9 <0.01 8.9 ± 5.8 12.5 ± 6.2 <0.01

Smoking (%) 30.3 18.6 <0.01 26.1 25.5 0.74

Drinking (%) 7.8 6.3 0.04 7.6 8.7 0.26

DM (%) 11.2 17.5 <0.01 13.4 14.3 0.47

HT (%) 35.7 44.2 <0.01 39.7 38.4 0.48

Hypercholesterolemia (%) 30.3 32.8 0.06 34.2 28.7 <0.01

AF (%) 1.4 3.0 <0.01 2.2 1.7 0.36

CHF (%) 0.7 1.0 0.25 0.9 0.5 0.27

IHD (%) 5.6 8.7 <0.01 7.0 7.6 0.59

CKD (%) 6.2 12.6 <0.01 8.4 8.3 0.90

PVD (%) 0.1 0.4 0.07 0.2 0.3 0.47

Aspirin (%) 6.6 11.6 <0.01 8.3 9.6 0.19

Anticoagulant (%) 1.0 2.6 <0.01 1.5 1.6 0.77

Statin (%) 19.3 24.5 <0.01 22.4 21.0 0.33

NSAIDs (%) 95.1 84.1 <0.01 94.3 84.5 <0.01

Psoriasis (%) 19.4  

IBD (%) 1.5

Ankylosing spondylitis (%) 67.9

cDMARDs 57.2

Sulfasalazine (%) 46.2

Methotrexate (%) 26.3

Leflunomide (%) 5.3

bDMARDs 25.2

Anti-TNF (%) 24.1

Secukinumab (%) 2.3

Ustekinumab (%) 0.5

AF, atrial fibrillation; bDMARDS, biological disease-modifying anti-rheumatic drugs; cDMARDS, conventional disease-
modifying anti-rheumatic drugs; CHF, congestive heart failure; CKD, chronic kidney disease; DM, diabetes mellitus; FU, 
follow-up; HT, hypertension; IBD, inflammatory bowel disease; IHD, ischemic heart disease; NSAIDs, non-steroidal anti-
inflammatory drugs; NSBP, non-specific back pain; PVD, peripheral vascular disease; SpA, spondyloarthritis; TNF, tumor 
necrosis factor. 
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Patients with SpA were associated with a higher 
risk of MACE and cerebrovascular events, even 
after adjustment for traditional risk factors.

Using adjustment by propensity score derived 
from age, sex, smoking and drinking status, CVS 
comorbidities, and use of medications (aspirin, 

anti-coagulation, statin, and NSAIDs), SpA was 
associated with a higher risk for MACE (HR 
1.70; 95% CI 1.29–2.26; p < 0.01).

Using adjustment by propensity score derived 
from age, sex, smoking and drinking status, CVS 
comorbidities, and use of medications (aspirin, 

Figure 1.  Side-by-side histogram showing age and sex distribution of SpA (black bars) and NSBP (grey bars) 
groups before and after age- and sex-matching: x-axis, number of patients; y-axis, 10-year age categories.
F, female; M, male; NSBP, non-specific back pain; SpA, spondyloarthritis.

Figure 2.  Bar chart showing the incidence rate of first-ever stroke in SpA and NSBP (per 100,000 person-
years). Age-standardized rates of the general population reported by previous studies for Chinese (shaded 
bars) were included for comparison.
*Age-standardized rate for general population in HK, study year 1999–2007.13

#Age-standardized rate for general population in China, study year 1991–2000.14

F, female; HK, Hong Kong; M, male; NSBP, non-specific back pain; SpA, spondyloarthritis.
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anti-coagulation, statin, and NSAIDs), SpA was 
associated with a higher risk for cerebrovascular 
events (HR 1.50; 95% CI 1.08–2.07; p = 0.02).

Use of anti-TNF drugs was associated with a 
reduced risk of MACE and cerebrovascular 
events among patients with SpA.

Among 2616 patients with SpA, statistically sig-
nificant (p < 0.1) associations with MACE in the 
univariate Cox regression models were age, male 
sex, smoking, DM, HT, hypercholesterolemia, 
AF, CHF, IHD, CKD, aspirin, statin, and anti-
TNF-α use. Multivariate cox regression analysis 
showed that HT and IHD were independent risk 
factors for MACE in SpA patients, whereas anti-
TNF drugs were associated with a reduced risk of 
MACE (Table 2).

Statistically significant (p < 0.1) associations with 
cerebrovascular events in the univariate Cox 
regression models were age, male sex, smoking, 
drinking, DM, HT, hypercholesterolemia, AF, 
IHD, CKD, and anti-TNF-α use. Multivariate 
Cox regression analysis showed that smoking, 
HT and CKD were independent risk factors for 
cerebrovascular events in SpA patients, anti-TNF 
drugs were associated with a reduced risk of cer-
ebrovascular events (Table 3).

Anti-TNF drugs were associated with reduced 
risk of MACE (HR 0.37, 95% CI 0.17–0.80, 
p = 0.01) and cerebrovascular events (HR 0.21, 
95% CI 0.06–0.78, p = 0.02) in patients with SpA.

Discussion
This study demonstrates that SpA is an inde-
pendent CVS risk factor. SpA patients have a 
higher incidence of CVS events. The use of anti-
TNF drugs is associated with lower risk for 
MACE and cerebrovascular events.

CVS comorbidities are common among patients 
with SpA. Hypercholesterolemia is significantly 
more prevalent in SpA compared with NSBP. 
Inflammation has been thought to account for the 
altered lipid profile commonly seen in patients with 
rheumatic diseases.17,18 In patients with AS, disease 
activity is shown to be associated with a deteriora-
tion of lipid profile.19 In addition to its importance 
as a cytokine in the pathogenesis of SpA,20 TNF-α 
has also been suggested as a link between inflam-
mation, dyslipidemia, and metabolic syndrome.21,22 
Disease activity and inflammation in SpA are 
potential contributors to the higher prevalence of 
hypercholesterolemia in patients with SpA.

SpA patients have a higher incidence of MACE 
and cerebrovascular events compared with 
patients with NSBP after age- and sex-matching, 
whereas male patients have more CVS events 
compared with female patients in both groups. 
The NSBP group serves as a good control group 
for comparison as the incidence of CVS events in 
NSBP reported in this study falls within the range 
reported for the general population among 
Chinese and Asians.13–16 The NSBP group there-
fore allows a good indirect comparison between 
patients with SpA and the general population.

Figure 3.  Bar chart showing the incidence rate of first-ever MI in SpA and NSBP (per 100 000 person-year). 
Age-standardized rates of the general population reported by previous studies for Asians (shaded bars) were 
included for comparison.
*Age-standardized rate for general population in Korea, study year 2006–2010.15

#Age-standardized rate for general population in Asia Pacific, study year 2010.16

F, female; HK, Hong Kong; M, male; MI, myocardial infarction; NSBP, non-specific back pain; SpA, spondyloarthritis.
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Table 2.  Factors associated with major adverse cardiovascular events in SpA patients.

SpA patients (N = 2616) Major adverse cardiovascular events

  Univariate Multivariate

Covariates No. of patients p-Value HR (95% CI) p-Value

Age 2616 <0.01 0.99 (0.98–1.01) 0.51

Male 1798 <0.01 1.12 (0.68–1.84) 0.65

Smoking 777 <0.01 1.17 (0.73–1.86) 0.52

Drinking 199 0.64 NA NA

DM 293 <0.01 1.20 (0.75–1.94) 0.45

HT 934 <0.01 2.17 (1.26–3.73) <0.01

Dyslipidemia 792 <0.01 1.05 (0.51–2.13) 0.90

AF 36 <0.01 0.95 (0.35–2.56) 0.92

CHF 18 <0.01 1.90 (0.65–5.60) 0.24

IHD 147 <0.01 4.45 (2.14–9.28) <0.01

CKD 161 <0.01 1.35 (0.79–2.30) 0.28

PVD 3 0.30 NA NA

Aspirin 172 <0.01 1.51 (0.71–3.23) 0.28

Anticoagulant 26 0.12 NA NA

Statin 504 <0.01 0.86 (0.40–1.87) 0.71

NSAIDs 2487 0.12 NA NA

Sulfasalazine 1206 <0.01 1.08 (0.73–1.61) 0.71

Methotrexate 687 0.55 NA NA

Leflunomide 139 0.41 NA NA

Anti-TNF 649 <0.01 0.37 (0.17–0.80) 0.01

Secukinumab 60 0.91 NA NA

Ustekinumab 14 0.59 NA NA

AF, atrial fibrillation; CHF, congestive heart failure; CI, confidence interval; CKD, chronic kidney disease; DM, diabetes 
mellitus; HR, hazard ratio; HT, hypertension; IHD, ischemic heart disease; NA, not applicable; NSAIDs, non-steroidal anti-
inflammatory drugs; PVD, peripheral vascular disease; SpA, spondyloarthritis; TNF, tumor necrosis factor. 

This study identifies SpA as an independent CVS 
risk factor after adjustment for traditional risk 
factors. A potential explanation for the excess 
CVS risk contributed by SpA is the effect of 
inflammation on accelerated atherosclerosis. It is 

increasingly recognized that rheumatic diseases 
are associated with a higher CVS risk. In parallel, 
there is the growing understanding of athero
sclerosis as an immune-mediated process.23–25 
Evidence on the role of inflammation in 
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Table 3.  Factors associated with cerebrovascular events in SpA patients.

SpA patients (N = 2616) Cerebrovascular events

  Univariate Multivariate

Covariates No. of patients p value HR (95% CI) p value

Age 2616 <0.01 1.01 (0.10–1.03) 0.21

Male 1798 <0.01 0.97 (0.65–1.45) 0.89

Smoking 777 <0.01 1.69 (1.14–2.52) <0.01

Drinking 199 0.04 1.03 (0.60–1.78) 0.91

DM 293 <0.01 1.07 (0.71–1.60) 0.75

HT 934 <0.01 2.39 (1.57–3.64) <0.01

Dyslipidemia 792 <0.01 1.29 (0.88–1.91) 0.20

AF 36 <0.01 1.37 (0.71–2.62) 0.35

CHF 18 0.62 NA NA

IHD 147 <0.01 1.04 (0.65–1.68) 0.86

CKD 161 <0.01 2.33 (1.53–3.53) <0.01

PVD 3 0.48 NA NA

Aspirin 172 0.10 NA NA

Anticoagulant 26 0.28 NA NA

Statin 504 0.35 NA NA

NSAIDs 2487 0.23 NA NA

Sulfasalazine 1206 0.14 NA NA

Methotrexate 687 0.59 NA NA

Leflunomide 139 0.84 NA NA

Anti-TNF 649 <0.01 0.21 (0.06–0.78) 0.02

Secukinumab 60 0.83 NA NA

Ustekinumab 14 0.68 NA NA

AF, atrial fibrillation; CHF, congestive heart failure; CI, confidence interval; CKD, chronic kidney disease; DM, diabetes 
mellitus; HR, hazard ratio; HT, hypertension; IHD, ischemic heart disease; NA, not applicable; NSAIDs, non-steroidal anti-
inflammatory drugs; PVD, peripheral vascular disease; SpA, spondyloarthritis; TNF, tumor necrosis factor.

contributing to accelerated atherosclerosis in 
rheumatic diseases are more robust in conditions 
like SLE and RA compared with SpA.26,27 This 
study also attempted to address this link by exam-
ining the association between medications and 
CVS risk.

Non-steroidal anti-inflammatory drugs are com-
monly used in patients with SpA and previous 
findings of their CVS safety in these patients have 
been inconclusive.28,29 NSAIDs inhibit cyclooxy-
genase (COX)-2, leading to an imbalance between 
prostaglandin I2 production by the vascular 
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endothelium and prothrombotic thromboxane A2 
production by platelets,30,31 resulting in an 
increased CVS events (stroke and MI) in the gen-
eral population.32–34 On the contrary, there is no 
association between use of NSAIDs and CVS risk 
in patients with RA.35 One explanation is that the 
beneficial impact of NSAIDs in lowering systemic 
inflammatory burden offsets the deleterious vas-
cular effect of COX-2 inhibition.36 Furthermore, 
NSAIDs can improve mobility and function in 
patient with SpA.37 Another alternative explana-
tion is a possible selection bias in clinicians avoid-
ing the use of NSAIDs in patients with high CVS 
risk. The finding in this study echoes the CVS 
safety of NSAIDs reported in patients with RA. 
Future dedicated studies will be useful to deline-
ate the relationship between NSAIDs and CVS 
safety more accurately by including more detailed 
information on NSAIDs use (class, dosage, dura-
tion, and frequency) and disease activity.

Conventional DMARDs are used in SpA for the 
management of peripheral arthritis and psoriasis.38 
The CVS protective effect of sulfasalazine in AS 
has been suggested in a Taiwanese nationwide 
cohort study.39 Similarly, methotrexate is found to 
reduce CVS risk patients with rheumatoid arthri-
tis.40 In contrast to these findings, conventional 
DMARDs were not found to have a role in CVS 
protection in this study. This might be due to the 
difference in clinical efficacy of conventional 
DMARDs between RA and SpA. Also, there are 
major differences between this study and the 
Taiwanese study. A wider spectrum of SpA patients 
not limited to AS are included and more variables 
have been adjusted for analysis, especially medica-
tions such as aspirin, statins, and anticoagulants.

An association between anti-TNF therapies and 
reduced CVS risk in patients with SpA was shown 
in this study. It is increasingly recognized that 
inflammation plays a major role in atherosclerosis 
and studies attempting to alter CVS risk in using 
medications such as methotrexate and 
Canakinumab have been carried out.41,42 The effect 
of anti-TNF drugs on CVS risk has been studied in 
patients with RA and a protective role has been 
suggested.43 In a prospective study with patients 
with inflammatory arthritis, Lee et al. showed that 
anti-TNF drugs were associated with a reduction 
of CVS events.44 In SpA, there is indirect evidence 
that anti-TNF drugs may have a role in preventing 
arterial dysfunction in these patients.9,10,45,46 In this 
study, it is shown that anti-TNF drugs are 

associated with reduced CVS risk. Since TNF-α is 
the cytokine involved in the pathogenesis of both 
SpA and atherosclerosis, the observed CVS risk 
reduction might be partly explained by its effect on 
the inflammatory pathway.

Limitations
Several limitations exist in this study, including the 
lack of gold standard for SpA diagnosis, the control 
group selection and the retrospective study design. 
Although different classification criteria exist, SpA 
remains a clinical diagnosis by rheumatologists in 
daily practice. NSBP has been selected as the con-
trol group due to inaccessibility to data of healthy 
general population using our electronic database. It 
has been shown previously that low back pain is not 
associated with increased CVS risk,47 supporting 
the validity of the control group selection.

Furthermore, detailed information of patients’ 
disease activity, inflammatory markers, and func-
tional status were not available for analysis. This 
limited the evaluation regarding the possible 
mechanisms and key drivers for the increased car-
diovascular risk observed in patients with spondy-
loarthritis. Future studies with detailed analysis in 
these aspects to ascertain the role of inflammation 
on CVS risk would be helpful.

Conclusion
CVS comorbidities, especially hypercholester-
olemia, are common in patients with SpA and 
should be actively screened for and managed. 
Patients with SpA are associated with a higher 
CVS risk. The use of anti-TNF drugs is associ-
ated with a reduced CVS risk in these patients.
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