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ABSTRACT

Introduction: Ankylosing Spondylitis (AS) is a chronic inflammatory disease with unknown
etiology which involves the sacroiliac and axial joints, but can also cause peripheral con-
flicts. It also comprises non-joint symptoms such as acute anterior uveitis, cardiac conduc-
tion defects, upper lobe pulmonary fibrosis, neurological involvement and renal amyloi-
dosis. Material and Methods: This study was a cross-sectional descriptive and analytical
survey. In this study, 50 patients with AS were examined according to the New York Criteria
in Army 501 Hospital in Tehran. Physical examinations, laboratory testing and HLA-B27, as
well as X-ray of the spine and sacroiliac joint were taken from all subjects and involvement
grading was identified. The control group consisted of 40 healthy people with no evidence
of disease. The people resembled the study group in terms of age, sex, smoking, presence
of high blood pressure, history of ischemic heart disease and also diabetes. Results: The
mean age of patients in control and study group was 33.97 and 33.65 years, respectively.
37 (92.5%) patients in the control group and 46 in study group (92%) were male. The mean
duration of cardiac involvement in patients was 8.6 years with SD=6.26. In AS group, 48
(96%) patients suffered from back pain, 43 from enteritis, 100% from Ankylosing Spon-
dylitis, one from unilateral involvement, 22(44%) from peripheral arthritis and 27 (54%)
from HLA-B27.Conclusion: In total, Average heart involvement in the control group and
AS group was 13.25 with SD=7.64 and 16.2 with SA=8.54, respectively, indicating no sig-
nificant difference. In sum, based on the results obtained in this study, some types of heart
involvements, such as mitral valve regurgitation and Mitral Valve Prolapse in AS patients are
more prevalent than in the normal population.
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1. INTRODUCTION

Ankylosing Spondylitis is an in-
flammatory disease with unknown
etiology causing chronic inflamma-
tion of the joints and surrounding
structures of the spine. The inflam-
mation may lead to focal bone ero-
sions and new bone formation. In
this condition, there is a possibility
of peripheral joint involvement and
also, the development of inflamma-
tory lesions in Non-articular organs
such as eyes, heart, lungs, kidneys
and digestive system (1, 2) .

ORIGINAL PAPER | MED ARCH. 2016 FEB; 70(1): 35-38

The disease appears at young ages
and predisposing family factors af-
fect it and also there is a strong as-
sociation with MHC genetic poly-
morphism (HLA-B27). The New
York Criteria is used to diagnose
Ankylosing Spondylitis in patients,
so the same criteria has been used
to classify Ankylosing Spondylitis
in patients (3, 4). There is a signifi-
cant correlation between the AS and
histocompatibility antigens. Anky-
losing Spondylitis disease affects
men more than women (3:1) and the
age of onset is typically from early
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adolescence to age 35 and peak at age 28 (5, 6). Family
history can be seen in 20-15% of cases and the risk for
HLA-B,, positive is almost 20% (7). No specific reason
has been found so far and no environmental factor such
as bacterial pathogens has been defined for it. Howev-
er, Klebsiella pneumonia has 6 amino acids similar to
HLA-B, and it seems that molecular mimicry is effective
in its role in causing the disease (8-13). It should be not-
ed that pathogenesis is not fully understood for AS, but it
is almost certainly immune mediated (14-16).

Clinical symptoms of the disease are chronic back pain
and stiffness which are typical early signs and start grad-
ually. The pain in Ankylosing Spondylitis has inflamma-
tory nature, so that appears in the morning and resting
time and improves followed by activity (2, 14). Enteritis,
especially plantar tendon problem, may exist which will
lead to heel pain. The first unusual symptom in clinical
examinations in Ankylosing Spondylitis is usually ten-
derness in sacroiliac joint or pain in the same area with
hip hyperextension. Findings from long-term observa-
tions showed that in the long term, cases such as flatten-
ing the normal lumbar lordosis curve and limiting the
movements in all lumbar spine planes are visible. When
the disease progresses towards thoracic spine, chest ex-
pansion is limited (under 2.5 cm), resulting from cost
vertebral joint fusion, and considering as a specific sign
for AS, especially in young people (2, 14).

In addition to detailed clinical symptoms mentioned,
some symptoms can be also seen in other organs and
out of joint, such organs as eyes, lungs, kidneys, diges-
tive system, nervous system and heart (2, 14, 17). Aor-
tic insufficiency and variable degrees of atrioventricular
block or branch block can be seen in approximately 5%
of patients with a long period of illness. Less common-
ly, mitral insufficiency can be associated with aortic dis-
ease and almost all of the patients are HLA-B, positive
(18, 19). Valve involvement is histopathologically due to
infiltration and accumulation of plasma cells and lym-
phocytes around the Vasa Vasorum, causing their lumen
to be narrowed and the changes dilate and thicken the
aortic root wall and shorten and thicken the aortic valve
leaflets. Extension of inflammatory process and second-
ary fibrosis towards cardiac conduction system, namely,
AV node and conduction branch proximal part, is the
reason for conduction block (20-22).

In this study, the overall objectives are to investigate
the frequency and type of cardiac involvement in pa-
tients referred to Army 501 Hospital, Tehran, and more
specifically, frequency of cardiac involvement and com-
plications in two groups of AS patients and healthy indi-
viduals, and finally comparing them and also examining
the frequency of HLA-B, and joint involvement in these
patients.

2. MATERIALS AND METHODS

This study was a cross-sectional, descriptive-analytical
survey, in which 50 patients with Ankylosing Spondylitis
referred to Army 501 Hospital, Tehran, in 2001 - 2008
were compared with 40 healthy subjects as controls. This
was a case-control study in which people with AS had
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been confirmed according to the New York Criteria. All
patients, in addition to clinical examinations, underwent
X-ray of the spine and sacroiliac joint. Also, all patients
were referred to cardiologist to perform physical ex-
amination, electrocardiography and echocardiography
during their visits. Control group was selected among
healthy people having no signs of disease. The people
were matched with the study group according to age, sex,
smoking, high blood pressure, history of ischemic heart
disease and also diabetes mellitus and finally referred to
a cardiologist for electrocardiography and echocardiog-
raphy. After collecting the information obtained and re-
cording them, variables were analyzed using the software
SPSS (Ver 15).

3. RESULTS

From total amount of patients in our sample, 50 AS
patients were included in this study, 46 (92%) males and
the remaining females. The control group consisted of 37
(92.5%) males and 3 (7.5%) females. The mean duration
of disease in AS patients was 8.6 years, with 1 year min-
imum to 26 years maximum disease duration. The mean
age of patients was reported 33.65 (SD=10.23) with age
range of 20 to 63 years and age density between 20 to 40
years. In the control group, the mean age was 34 years
(SD: 10.73) with minimum and maximum age of 20 and
63 years, respectively. Investigation of the frequency of
HLA-B_ in patient group showed that 27 patients were
HLA-B,, positive and 23 patients negative. Furthermore,
the frequency of peripheral arthritis in the group indi-
cated that 22 (44%) patients had peripheral arthritis and
28 (56%) were free of this complication. All AS patients
had sacroiliac joint involvement, 49 (98%) bilateral and
only 1 (2%) unilateral involvement. Based on back pain
distribution, 48 (96%) patients had back pain and 2 (4%)
were free of it.

Control Patient

P-value Group Group
0 2 Number  Frequency of aor-
0.558 . !
0 4% Percent tic stenosis
0.606 2 3 Number  Frequency of aortic
' 5% 6% Percent regurgitation
0694 1 1 Number  Frequency of mitral
] 2% 2% Percent stenosis
0.004 0 9 Number  Frequency of mitral
] 0 18% Percent regurgitation
0.021 2 1 Number  Frequency of mitral
' 5% 22% Percent valve prolapse
0.556 0 1 Number  Frequency of tricuspid
' 0 2% Percent valve stenosis,
0 1 Number  Frequency of tricuspid
0.556 N
0 2% Percent valve regurgitation
0.556 0 1 Number  Frequency of pulmo-
) 0 2% Percent  nary valve stenosis
0 1 Number  Frequency of pulmo-
0 0 0 Percent 7Y valve regurgi-

tation

Table1: The frequency of different heart failure in AS patient
and comparison with control group
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Figure 1. ECG changes in AS patients and controls

The frequency of different types of heart failure were
studied, including aortic stenosis, aortic regurgitation,
mitral stenosis, mitral regurgitation, mitral valve pro-
lapse, tricuspid valve stenosis, tricuspid valve regurgi-
tation, pulmonary valve stenosis and pulmonary valve
regurgitation, that the results can be seen in Table 1.

ECG changes in both groups of AS patients and con-
trols were studied. In patient group, 46 (98%) subjects
had no changes and only 1 (2%) subject showed ECG
changes in favor of RBBB who was HLA-B27 negative. In
control group, 36 (90%) subjects unchanged and 4 (10%)
had ECG change. The changes were RBBB in 1, PVC in 2
and T-invert in 1 (Figure 1).

Finally, since independent qualitative variable had two
status (healthy group and AS patient group) and depen-
dent variable was quantitative, T-test was used. Conse-
quently, the average of this variable in AS patients and
control group was 16.2+8.56 and 13.25+7.64. Because
the significance level is P = 0.09 (>0.05), the main hy-
pothesis is rejected, suggesting that being AS patient or
healthy has no influence on cardiac involvement.

4.DISCUSSION

Ankylosing Spondylitis (AS) is a chronic inflammato-
ry disease characterized by inflammation of the spinal
cord and peripheral skeleton that can lead to local bone
erosions or osteoporosis at the primary site. AS patho-
genesis has not been fully recognized, but it is almost
certainly immunity mediated. No laboratory test is di-
agnostic for AS. ESR and CRP are often high in most
patients, but not always (23). Mild anemia may also be
present. In severe cases, alkaline phosphatase level may
also be high. On the other hand, in addition to peripher-
al joints and spine, other organs are also involved such
as digestive system, lungs, eyes, kidneys, nervous system
and heart. According to a recent study of AS patients,
their cardiac involvement is divided into constructive
involvement of heart itself including valves and vessels
and cardiac conduction system. Valve involvements are
as aortic or mitral insufficiency and conduction disor-
ders as atrioventricular blocks or branch block that can
be seen in approximately 5% of patients with long-term
illness. Valve involvement is histopathologically due to
infiltration of inflammatory cells, especially plasma cells
and lymphocytes. Also, conduction disorders are led by
inflammatory process and secondary fibrosis in conduc-
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tion system. It is worth mentioning that cardiac involve-
ment may be the first symptom in clinical examinations
in AS patient and the patient refers with symptoms like
pectoral angina, dyspnea, fatigue, syncope, followed by
Stokes - Adams attack (2, 14, 19).

According to the results reported in detail in the re-
sults (table and graph), mitral valve regurgitation and its
prolapse are the only findings with higher prevalence in
AS patient than healthy controls and it is not true in oth-
er cases. It also seems that there is no logical relationship
between AS diseases and cardiac complications due to
the low number of subjects studied, and the incidence
of cardiac complications had no significant difference in
the patient and control groups (p=0.09).

Some studies have been already done on the relation-
ship between heart failure and AS disease. 88 patients
with AS underwent a physical examination, electrocar-
diography and echocardiography in Turkey. In this study,
5 out of 88 patients (5.7%) had some evidence of MVP, 6
(6.8%) mitral valve thickening without prolapse, 5 (5.7%)
sever mitral regurgitation and 2 (2.3%) moderate aortic
regurgitation that was lower than data obtained in the
present study (24). Also, in another study conducted on
100 patients with AS in Bulgaria, statistical result of val-
vular disorders and conduction disorders was higher and
lower than the present study, respectively (25). In one of
the studies conducted in America, 44 patients with AS
and 25 healthy subjects underwent clinical assessments
and echocardiography. 82% of patients had aortic valve
or root disease and in contrast, 27% of the control group
had the same failure and valve regurgitation was ob-
served in 50% of patients, that the data obtained in the
control and patient groups was higher than the present
study (26). In a study conducted by Brewerton et al., 5
out of 28 patients with AS suffered from more dilated
left ventricle with poor muscle strength and early abnor-
malities in left ventricular diastolic were seen in echo-
cardiography in 16 out of 28 patients with AS, who had
been identified without cardiopulmonary symptoms and
heart anomalies (27).

5. CONCLUSIONS

In conclusion, in total, according to data obtained in
this study; it is suggested that the frequency of cardiac in-
volvement in patients with AS doesn't differ with general
population. But some of them, such as mitral valve regur-
gitation and mitral valve prolapse, had higher prevalence
in AS patients than normal population in our study. It
should be noted that minimal involvement of aortic valve
observed in this study can be caused by a short period of
illness, so that in other studies, the mean duration was
17-16 years, but in our study it was 8.6+6.26 years.

e Author’s contribution: All authors contributed in all phases
of preparing this article. Final proof reading was made by first
author.

e Conflict of interest: none declared.

37



Investigation of Cardiac Complications and their Incidence in Patients with Ankylosing Spondylitis

REFERENCES

1.

10.

11.

12.

13.

38

Capaci K, Hepguler S, Argin M, Tas I. Bone mineral density
in mild and advanced ankylosing spondylitis. Yonsei Med J.
2003; 44(3): 379-84.

Sieper ], Braun J, Rudwaleit M, Boonen A, Zink A. Ankylos-
ing spondylitis: an overview. Ann Rheum Dis. 2002; 61 Suppl
3:1ii8-18.

Evans DM, Spencer CC, Pointon JJ, Su Z, Harvey D, Kochan
G, Oppermann U, Dilthey A.Interaction between ERAPI and
HLA-B27 in ankylosing spondylitis implicates peptide han-
dling in the mechanism for HLA-B27 in disease susceptibil-
ity. Nat Genet. 2011; 43(8): 761-7.

Haroon N, Tsui FW, Uchanska-Ziegler B, Ziegler A, Inman
RD. Endoplasmic reticulum aminopeptidase 1 (ERAP1) ex-
hibits functionally significant interaction with HLA-B27 and
relates to subtype specificity in ankylosing spondylitis. Ann
Rheum Dis. 2012; 71(4): 589-95.

Calin A, Brophy S, Blake D. Impact of sex on inheritance of an-
kylosing spondylitis: a cohort study. Lancet. 1999; 354(9191):
1687-90.

Roussou E, Sultana S. Spondyloarthritis in women: differences
in disease onset, clinical presentation, and Bath Ankylosing
Spondylitis Disease Activity and Functional indices (BASDAI
and BASFI) between men and women with spondyloarthriti-
des. Clin Rheumatol. 2011; 30(1): 121-7.

Fiorillo MT, Maragno M, Butler R, Dupuis ML, Sorrentino
R.CD8(+) T-cell autoreactivity to an HLA-B27-restricted
self-epitope correlates with ankylosing spondylitis. ] Clin In-
vest. 2000; 106(1): 47-53.

Burmester GR, Panaccione R, Gordon KB, Mcllraith MJ, Lac-
erda AP. Adalimumab: long-term safety in 23 458 patients
from global clinical trials in rheumatoid arthritis, juvenile
idiopathic arthritis, ankylosing spondylitis, psoriatic arthri-
tis, psoriasis and Crohn’s disease. Ann Rheum Dis. 2013;
72(4): 517-24.

Schwimmbeck PL, Yu DT, Oldstone MB. Autoantibodies to
HLA B27 in the sera of HLA B27 patients with ankylosing
spondylitis and Reiter’s syndrome. Molecular mimicry with
Klebsiella pneumoniae as potential mechanism of autoim-
mune disease. ] Exp Med. 1987; 166(1): 173-81.

Trull AK, Ebringer R, Panayi GS, Colthorpe D, James DC,
Ebringer A.IgA antibodies to Klebsiella pneumoniae in an-
kylosing spondylitis. Scand ] Rheumatol. 1983; 12(3): 249-53.
BraunJ, Sieper J. Therapy of ankylosing spondylitis and other
spondyloarthritides: established medical treatment, an-
ti-TNF-alpha therapy and other novel approaches. Arthritis
Res. 2002; 4(5): 307-21.

Ertenli I, Ozer S, Kiraz S, Apras SB, Akdogan A, Karadag O,
Calguneri M, Kalyoncu U. Infliximab, a TNF-alpha antagonist
treatment in patients with ankylosing spondylitis: the impact
on depression, anxiety and quality of life level. Rheumatology
International. 2012; 32: 323-330.

Mathieu S, Dubost JJ, Tournadre A, Malochet-Guinamand
S, Ristori JM, Soubrier M.Effects of 14 weeks of TNF alpha

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

blockade treatment on lipid profile in ankylosing spondylitis.
Joint Bone Spine. 2010; 77(1): 50-2.

Braun ], Sieper J. Ankylosing spondylitis. Lancet. 2007;
369(9570): 1379-90.

de Jong H, Berlo SE, Hombrink P, Otten HG, van Eden W,
Lafeber FP, Heurkens AH, Bijlsma JW, Glant TT, Prakken BJ.
Cartilage proteoglycan aggrecan epitopes induce proinflam-
matory autoreactive T-cell responses in rheumatoid arthri-
tis and osteoarthritis. Ann Rheum Dis. 2010; 69(1): 255-62.
Mikecz K, Glant TT, Poole AR.Immunity to cartilage proteo-
glycans in BALB/c mice with progressive polyarthritis and an-
kylosing spondylitis induced by injection of human cartilage
proteoglycan. Arthritis Rheum. 1987; 30(3): 306-18.
Thomas DJ, Kendall MJ, Whitfield AG.Nervous system in-
volvement in ankylosing spondylitis. Br Med J. 1974; 1(5899):
148-50.

Kaya EB, Okutucu S, Aksoy H, Karakulak UN, Tulumen E,
Ozdemir O, Inanici F, Aytemir K, Kabakci G, Tokgozoglu L,
Ozkutlu H, Oto A.Evaluation of cardiac autonomic functions
in patients with ankylosing spondylitis via heart rate recovery
and heart rate variability. Clin Res Cardiol. 2010; 99(12): 803-8.
Hung YM, Cheng CC, Wann SR, Lin SL.Ankylosing spondy-
litis associated with pulmonary arterial hypertension. Intern
Med. 2015; 54(4): 431-4.

Van der Horst-Bruinsma IE, Lems WF, Dijkmans BA. A sys-
tematic comparison of rheumatoid arthritis and ankylosing
spondylitis. Clin Exp Rheumatol. 2009; 27(4 Suppl 55): S43-9.
Momeni M, Taylor N, Tehrani M. Cardiopulmonary Mani-
festations of Ankylosing Spondylitis. International Journal of
Rheumatology. 2011: 7284: 71-6.

Palazzi C, Salvarani C, D’Angelo S, Olivieri I. Aortitis and
periaortitis in ankylosing spondylitis. Joint Bone Spine. 2011;
78(5): 451-5.

Cowling P, Ebringer R, Cawdell D, Ishii M, Ebringer A. C-re-
active protein, ESR, and klebsiella in ankylosing spondylitis.
Ann Rheum Dis. 1980; 39(1): 45-9.

Akkoc Y, Karatepe AG, Akar S, Kirazli Y, Akkoc NA. Turk-
ish version of the Bath Ankylosing Spondylitis Disease Ac-
tivity Index: reliability and validity.Rheumatol Int. 2005;
25(4): 280-4.

Pazar B, Safrany E, Gergely P, Szant6 S, Szekanecz Z, Poér G.
Association of ARTSI1 gene polymorphisms with ankylosing
spondylitis in the Hungarian population: the rs27044 variant
is associated with HLA-B*2705 subtype in Hungarian patients
with ankylosing spondylitis. ] Rheumatol. 2010; 37(2): 379-84.
Roldan CA, Chavez J, Wiest PW, Qualls CR, Crawford MH.
Aortic root disease and valve disease associated with anky-
losing spondylitis. ] Am Coll Cardiol. 1998; 32(5): 1397-404.
Brewerton DA, Gibson DG, Goddard DH, Jones TJ, Moore
RB, Pease CT, Revell PA, Shapiro LM, Swettenham KV. The
myocardium in ankylosing spondylitis. A clinical, echo-
cardiographic, and histopathological study. Lancet. 1987;
1(8540): 995-8.

ORIGINAL PAPER | MED ARCH. 2016 FEB; 70(1): 35-38



