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Patients with ankylosing
spondylitis (AS) suffer from an
Increased cardiovascular (CV)

risk.
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v Inflammation

Accelerates atherosclerosis directly and via
effectson CV risk factors (lipid levels, blood
pressure and insulin resistance)
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Table 1 Mortality in ankylosing spondylitis

Study Study desien~ Comparison group Number of patients ~ Time period ~ Findings
Bakland et al. 2011 [2] ~ Hospital-based  General population Norway 677 1977-2009  SMR: 1.61 (1.29-1.93)
Mok et al. 2011 [3] Hospital -based ~ General Population Hong Kong 2,332 1999-2008  SMR: 1.87 (1.61-2.13)

SMR: standardized mortality ratio

Curr RheumCurr Rheumatol Rep (2012) 14:415-421atol Rep (2012) 14:415-421



Increased mortality in ankylosing spondylitis
is related to disease activity
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ABSTRACT

Background The onsst of disezse in anksosing
spondylitis (A5 is genarally oarBer than in othar joint
disaases, exposing patients to & profonged burdan of
disaase. Whethar this is gssociated wilh excess martality
iz still uncertain. Radistion therapy for AS has provioosly
been shown to increasa morality, The prosant study
invasfigated standemdised mortalty ratios, causes of
death end survival predictors in a (arge regional cohort of
pationts with AS.

Maethod A total of 677 patients with AS folirwed &t owr
hospita! sinca 1977 were matched by gendeg age and
posial area to three controls from the: ganeral population
and standardised mortzity rates [SMAS) were calculated,
Causa of death was astablished using patients" hospital
records. in a subsat of 380 patients, clinical and
demagraphic dats cofiected during an earfiar resaanch
wigit {1398—-2000] wena used in a prospaective muftvanate
analysis of pradictors for maodality in AS.

Rosufts Tha crude mortality among patients with AS

in this stody was 14.5% (08 patients); SMA was only
sigmificantty moraasad among male patients compared
with femats patiants §1.63 vs 1.38, p<<0.001}. Circutatory
dizaasa was the mos? frequant cause of death (40.0°%),
fofiowsd by malignant |26.6%] and mfectious [23.2%)]
diseases. Factrs indepandently associzted with reducad
survival ware diagnostic delay (DR 1.05), incrasing levals
of C-reactve protem (0R 2,68, work disabifity [0R 3.65)
and -not using amy non-steroidal anti-nflammEtony drugs
{0R 4.35).

Conclusions Mortzfty is increased in pationts with AS
and circuiatory disezse is the most frequent cause of
death. Peameters refiecting the duration and intensity

af inflammation are associatad with reduced sunvival.
These results indicate that, to improve long-term sunvival
in A%, there is-a nood for sary detection and anti-
inflammatary treatment &5 well 35 a vigilant approsch for
cardiovascuiar sk faciors.

Ann Bheum Dis 2011;70:1921-1925.

the potenrial for comorbidity developmene is pres-
ent for several decades ® While malignamnt diseases
oocurmed more frequently in patients with A5 who
received radiation therapy, droulatory diseases
hawe been idenrified as a significant cause of moe
tality in A5 in cohort studies ® © Also, an increase in
almhol-related deaths in AS has been observed in
a selecred %mup of non-surviving padencs with A5
in Finland " Civen the limited amount of data oo
AS monality in the lirerature and the fact thar most
of these studies wene based on retrospectively ool-
jected daitz from the middle of the last century, i
nas been difficult to identify the sk Eoiors assoc-
ared with premature death in AS. In this study we
present data on standardised mortality, long-term
survival, cause of deach and prospectively collecced
risk factors for premamre deach inoa large cohor of
patients with A5

METHODS

The AS cohort in this study bas been described n
detail previously® In brief, it includes all patients
RulElling the modified New York criteria for A5
seen in this region over the last three decades. The
year of onset of symptoms consistent with AS was
considered as the tme of cnset of the disease, and
the time of disgnosis as the time of definite @dio-
graphic changes in the 50 joints. For this analysis,
each patient was assigned three controls from the
genezl population who werr matched for gen-
der, age and postal area of residence. Thus, if the
patient experienced his or her fist sympoms at
the age of 25 years in 1980, three conmols would
be selected, matched for age, gender and area of
residence, and followed retrospectively from 1960
anwards. The follow-up perind was defined as
the tme from symptom onset to 1 May 2009 or
until the date of death. The aszsignment of cause of
death was based on dara obtained from padents’



Table 1 Stenderdised mortality rata (SMA) and 95% &l m enkylosing
spofidylitis specified by time of symptom onsat

Overall monainy

1.64 1.25-1.93

Maie Feumeals
Time of symptom onset
—1368 1.34 O7T41a 194 2.00 0.4 o 3.56
18703 1.88 1.16to 263 1.33 —0.52 In .18
19803 1.5% 899 1o 204 .20 —O. 16 i 2.5
1880 2.18 0351234l 0
Owersil morishty, 1.63 1.28 o 1.57 1.38 043 1o 2. .28

gerder-specified

Tabla 2 Causes of death in ankylosing spondyiitis

Causzse of death AsCenained Comribusory Torad [=)*
l:irl'."l.li|'|.|:|1'l|I 16 s a3 0.2
Malignancy 72 - 72 25.8
ndection 18 | 19 3.2
Ciher ceuses B 2 B s
Ll now - - 16 M

*Not inchading unknown casses of death.

Bakland G et al. Ann Rheum Dis 2011;70:1921-5. E



Table 4 Variables independently associated with increased mortality
In ankylosing spondylitis

OR p Value 95% CI for OR
CRP increasing levels 2.68 <0.001 1.774 to 4.048
NSAIDs, infrequent use 4.35 0.002 1.753 10 10.771
Diagnostic delay 1.05 0.026 1.006 to 1.101
Work disability 3.65 0.008 1.400 to 9.506

AS, ankylosing spondylitis; CRP. C-reactive protein; NSAIDs, non-steroidal anti-
inflammatory drugs.

Bakland G et al. Ann Rheum Dis 2011;70:1921-5.
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Life Expectancy, Standardized Mortality Ratios, and Causes of
Death in Six Rheumatic Diseases in Hong Kong, China

C. C. Mok,' C. L. Kwok,” L. Y. Ho,! P. T, Chan,’ and S. F. Yip®

Ofjeciive. To examine the life expectancy, sian-
dardired mortality ratios {SMREs), and canses of death
in & groups of patients from Hong Kong with different
rhenmatic diseases.

Meithods, Patients with a diagnosis of systemic
lupus eryihematosns (SLE), rheomatoid arthritis (RA),
ankyvlosing spondylitis (AS), psoriatic arthritis ("sAj),
systemic vasculitis (5V), or syvsiemic sclerosis (55c)
registered in 37 public hospitals between 1999 and 2008
were identified in the hospital resisiry. SMEs were
calcalated by comparing the mortality rate in patients
with each disease with that in the general population,
Life expectancy was calcalated by abrideed life-table
analysis, and the causes of death were compared.

Conciusion. Our findings indicate that patients
with SLE, RA, AS, PsA, 5V, and S5¢ have Increased
moriality rates and redoced life expectancy. SLE has the
highest adjosted SME, and female 35c patients have the
greatest loss in life expectancy. Infection is the leading
canse of death, followed by cardiovascolar complica-
tions and maliznancies.

Rheumatic diseases are chronic multisystemic
medical illnesses that are associated with significam
mortality and morbidity. Organ dysfunction as a result
of disease involvement 15 a major cause of reduced
survival. Examples are renal faillure in patients with
systemic lupus erythematosus (SLE) and systemic vasc-



Table 3. Causes of death in the patients with rheomatic diseases {Jamuary 1000 j0 December 2008

SLE LA A% A 55c LAY Tual
Camse of death (o= 514} (o = 1,280 (n = 14T} {m = 51) (o= 110} {m = 325) (m = 2 4&806)
Infection 114 (23) 442 (34) 57 (20 17 {33) 11T SE (1K) THT (2E)
Seplcemia 5 (5) &1 {5 432 12 2(2) B (3 -
Facumonin T2i14) 124 {15} 43 {2n 12 {24) 12{01) 44 {14y -
Sofl tissue Jika) I 0 {th) [ {71 o) -
Tuherculosis 0{LE) L0 (TL8) 2{1) 1(2) 11} 1 ([L3) -
Other 511} 44 3) B[4 (i) 4 4} 4 (1) -
Cancer il (1) 175 (14) 3401m Lih {200 11 (1) 108 (37) 344 [ 16)
Cardiowvascular 5300 Bl {12} 23011} 1} (2K 18 (1) 34m T8 (12}
Coronary heant discase 20 (&) 20Ty U(d.h) 5 {1 B1T) 15(3) -
[learl @ilore TIL4) 453 {15) 11 [5.6) 5 (1) 4(4) 14 () -
Aurrhytbmen 4 [(ILE) 10 {8} 1 (k5] b iy () 3(1) -
Fulmonary embolsm 2 (k) 3 {ikI) 1 (k5] ) {1} {0} {0 -
Fulmonary hypestension (1) il (i) N b iy 13 10 -
Oither G2} 13 (1) 1 (IL5) 4 (i) 3(3) I (i) -
Cerchrmvuscular 33 1h.4) 83 (hub) 0 (46) 2{4) 3(3) 15 (3) 148 (&)
Ciastroinicstinal 24 {4.7) 44 (3.4) T(3.6) 1) 212) E(L5) Bo(3)
Hepatic TiLd) 16 (1.2} 2in 2{d) 2(2) 4(1) 3
Hespiratory system Uy18) 84 (56.5) 28§14 112} 109 1% (i) 151 (6]
Oibstructive airwuy discase 3 ia) AT (3) 1010 142) Iy E[25) -
Broochioclasis i i 15 {12} 2{1) b iy i (0 411) -
Fulmonary fibrosi 4 (iR} 21 (1.46) 1 (k5] 8 (1) E(7} 1) -
Oher Zjind) 11 k) (3] () 217} 4(1) -
Henal fzilure 4419 15 () 0{4.n) 1) 5 [4.5) I (5] 1500 ()
Poisoninginjury TiLd) T {05) 1 (k5] 2{4) o 0 () 17 (7]
Disease activily 110§21) 28 (2.2) 33 i (1) 26 (24) 5015 172 (T
Other 1315 40 {4) %4 A{a) 5(4.5) 237 10 (4)
Unknown | missing data) 30 (%) 124 {10 16 (8] 24} 0 (B) 34{um 224 (W

* Valoes are the number (%) of paticmis. See Table 1 for definitions,

Mok CC et al. Arthritis Rheum 2011;63:1182-9.



Table 3. Causes of death in the patients with rheomatic diseases {Jamuary 1000 j0 December 2008

Comse of death

Infection
Seplcemia
Pacumonin
Soft tissue
Tuberculosis
Oither

Cancer

Cardiowvascular
Coronary heant discuse
Hearl [@ilore
Arrhwihmin
Pulmonary embolsm
Pulmonzry hypertension
Oither

Cerchrivascular

Castrofnlestinal

Heparic

Respiratory sysiem
Ohsiructive sirauy discass
Broachioclasis
Pulmonary fibross
Oither

Benul fziture

Poisoning/injury

Dhisease pctivily

Oither

Unknown (mssing data)

SLE

(n = 514}
114 (23

25 (5]
T2(14)
I (iG]
[ 1&)
511}
(1 [13)
53010
20 (&)
TiL4)
4 [ILE)
2 (1h4)
F(1)
6(1.2)
33 [6.4)
M {47)
TiLd)
U118}
3 (L&)
0 (i
d (L8}
2{04)
440
T(14)

101

13(2.5)
20 (8)

RA

{n = 1,280)

447 (34)
b1 {3)
34 (B5)

3 (00
1) {11.8)
A4 (T

175 (14)

160 {12)
80 (T)
45 (15)
100 {13.8)

3 2)

il gy
13 (1)
83 {hub)
44 (1.4)
16 (1.2)
84 (65)
37 (%)
15{L.2)
21 {1.4)
11 {119
75 (8)

7 (115}
2% (2.2
40 {4)

124 {10)

A5

(n = 14T}

57 (248}
a0
43(23)
0 (i)
(1)
5 (4)
4(1T)
1310
U (4.6)
11 (5.6)
1(ik5)
1(15)

0{il)

A

{m = 51)

17 (33)
12
12 (14)
(IR

10 {200}
1) (2
5 {10}
5 (10)
il {11}
0l {11)
i {11}
i {11)
2{d}
-
1 {Iﬂ
1{2]
(01}
i (11}
i {11)
LI
214
0 ()
3{n)
1{4)

BSc

{m = 11}

19 (17)
22}
120t}
0
11}
44}
11 (1)
18 {16
& (7)
414)
0 ()
iy
33
3(3)
I3
2(7)
2(7)
10 (9}
0
0 (0)
B (T}
FA¥A]

5 (4.5)
oim
26 (24)
5(4.5)
DB}

5V
(n = 325)

SE (18]
® (3}
44 (14
0o
1 {13)
4(1)
108 (33)
34 {100}
15 (5)
14 (4]
3(1)
11 (1)
11 (1)
2 (L6}
16(5)
§(2.5)
4 (1)
15 ()
E(15)
4.(1)
3{1)
4.(1)
16 (5)
()
5(L5)
23 (7)
34 {100}

Tuoial
(m o= 2E86h)

VT [(ZE)

399  16)
XIS (12

* Valoes are the number (%) of paticmis. See Table 1 for definitions,
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Comorbidity profiles among patients with ankylosing
spondylitis: a nationwide population-based study
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ABSTRACT

Objective Ankoyiosing spondyiitis [AS) i 3 systemic
inflammatory dizeasa that can msult in chronic pain and
digabafity. This study aimed o enalrsa the prevadance
snd risk of medical comarbidities in patients with AS
compaed with the ganeral populstion.

Mathods 11 701 patiants with AS and 58 505 matching
controls were salectsd for analysis from the National
Health Insurance Ressarch Datasat (NHIRD) in Tahwen.
Tha Elixhauser comarbidity indax was used for selaciing
medica comorbaditios. Pearson x” tests and condifional
Ingistic regression & natyses were performed to examing
the prevalence and risk of comorbidities betwean thesa
bW groups.

Results Fatients with AS were at increased

risk for multiple systamic comorbidities ncluding
cardaovascular, newnalogical, pulmonary,
gasirsantostinal, endocrine, hesmatological and maniz|
illnass. Tha mast pravalent comorbiditias in patients
with AS warns hypertension {16.4%|, papfic ulpers
(13.9%) and headachas {10.2%).

Conclusion The results show that patients with AS
have & higher prevalanca of multiple comarbiditias

then the genaral population in Taiwan. These findings
are consistent with pravious studies dons in Westam
populations. The msults could be useful for bath the
cimical manzgement of patients with AS and for
resesrching the undarying pathological mechanisms.

Ann Bhaum iz 701068 1166-1168.

in a Chinese population. A5 is a heterogencaous
disease and ethnic differences in its prezentation
have been noted in previous studies 19 Exploring
the comorbidity profiles of AS in a3 Chinese
population would therefore be useful for docu-
menting possible ethnic effects. We conducted
a nationwide populadon-based sudy to clarify
the issues abowve, aiming to explore the preva-
lence of comorbidities among patients with A8
in Taiwan,

METHODS

Databasa

We used the Mational Health Insurance Research
Dataset (NHIRDY, which includes all medical claims
for inpatient and ambulatony care services as well
as a registy of beneficiaries moduding all enrolless.
Since the NHIRD consists of de-identifed second-
ary da releazsed w the public for research pur-
poses, this study was exemnpt from fll review by
the instirutional review board.

Study sample

The study cohort comprised all patients who
sought ambulatory care during 2007 and received
a diagnosis of AS (ICD-9-CM codes 720 or 7200,
n=30 058). In order o ensure diagnostic valid-
ity and patient homopgeneity, we selected only

paticats who had at least two consensus AS diag-



Table 2 Provalance of medical comarbiditios among pationts with

ankylosing Hi'n'iﬂ-g_l;
Variabls {!I';ﬂ- | in="58 505) p Value
Cardovascular
Hyperiension 15z0 [16.4) 6224 {105 <0001
hschasmic hean disazse 102 {osf ka0 {0.3] <001
Hyperiipidazmiz 1008 (35} 641 (6.3 {1001
Congesies hean {mikee 132 (1.1} 470 |0.B) < 0001
Catiat amythmias T (24} 784 {1.3] < L0317
Penpineral vasoaiar desonder B8 {08} 322 {0.6) = 0001
Siroke 26114} 1123{1.8] d53]

Kang JH et al. Ann Rheum Dis 2010;69:1165-8. R



Table 2 Camhovascular comorbidities i patients with ankoylosimg spondy btis

Study Population studied  Study desim Mumberof AS  Owtoome measures
paticnis and findings
Symmons f al, 2004 [ 6] LK. Commumitte-based AS cohort ws. 5392 First myocandial infanction,
genem! population hazand mtio; 1.4 (95 %
Cl12-1.8)
Hamn et al, 2006 [ 7] LS. Pharbdeirics patient- centric [543 Provalence mitio;
dambase (L.5.) Cross-sectonal

- Bchemic heart discase: 1.2
via. 4 matched comtrols (93 % Cl 1.0-1.5)

- penipheral vascular discase:
L6 (95 % Gl 1.2-2.2)

- congcstive heant faihore 1.8
(95 % C1 1.2-2.4)

- gerchrovascular disease: 1.7
195 % CI 1.3-2.3)

Petors ot al. 2010 [9] Metherlands Referral based two-center 183 Odds mtier 3.1 (93% C119-5.1)
study v=. generdl populabion

Szabo ctal. J011 [ K] {anada Populaton-based cohomnt compared 5616 Prevalence mtio:
with gencral population - Bchemic heart discase: 1.37

(45 %% CI 1.31-1.91)
- penipheral vascular discase;
LG (95 % CI 1.2-2.0)
- cercbrovascular disease: .25
(%5 % C1 LI5-135)
Bremander et al. 2011 [10] Sweden E"cq:u].aﬁc-n— bagad cohornt stdy Q315 Ischemic heart discase SME:
220095 % CI 1.77-X.70)

SME: standardied mortnd iy mbo

Nurmohamed MT et al. Curr Rheumatol Rep 2012;14:415-21.
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Carotid artery intima media thickness
(cII\/IT)
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Valid instrument for quantifying early, preclinical atherosclerosis and as a predictor for
future CV disease.

One of the pivotal studies in 5,000 persons from the general population showed that
every 0.20-mm cIMT increase was associated with a 30 % increase of new CV
events



Flow mediated
dilatation (FMD) of
the brachial artery

Pulse wave velocity
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Assessment of Subclinical Vascular Disease Associated
with ﬂnkylﬂﬂing Spundylitiﬂ

NORA BODNAR, GYORGY EEREKES, [ DIEQ SERES, GYORGY PARAGH, JANOS EAPPELMAYER,
ZSUZSANNA GYURCSIK NEMETHNE, GYULA S5ZEGEDI, YEHUDA SHOENFELD, SANDOR SIPEA,
PAL SOLTESZ. ZOLTAN SZEEANECZ. and SANDOR SZANTO

ABSTRACT. Objecve, Smodies mdicare that ankylosing spondvlins (AS), as well as rheumagoid arthrigs, may be
azzociated with accelerated athercsclerosis and vascular dizease. We assessed endothelial dyzfune-
gom, carotgd atherosclercsis, and aortic stiffmess in AS in context with clinical and Iaboratory
S AZUTSETTLE .

Methods, Forty-three patents with A5 and 40 matched healthy contmols were smedied. We aszessed
cotmnon carond imoma-mediz thickmess (eclBT), flow-mediated vasodilation (FMMDN, and
pulse-wave velocity (FWW) in associafiom with age, disease duratiom, smoking habits, body mass
index, patient’s assessment of pain and disease acOvity, Bath AS Disease Activiry Index, Bath AS
Functional Indem (BASFT), metrie measurements | erythroevs sedimentation rate, C-reactive protein,
and HT.A-B27T status.

Resaults. We foumd impaired FAD (685 = 2 98% ws 830 + 3 96%; p =0.003), increased colWT (0.65
=015 v=054 2 015 mm; p=00L1), and higher FWWV (264 £ 244 va 300 = 1 46 mfs; p=0003) in
patiens wath AS compared to conmols, respectvely. We also found that colMT nezagvely comelat-
ed with FDy {1 = -0 563; p = 0.0001) and posidvely comelated with AW (r=0374; p = 0.018).
Both cclT and PWV comelated with disease duration {r = 0538, p = 0013 and r = 0.520; p =
0022 respectively), BASFL {r=0691; p=0.003 and r =0.65%; p = 0.006), decreased humbar spine
mobility (r = 0656, p = 0.006 and r = —-0.604; p = 1.013), chest expansion (r = —0.5302; p = 0,047
and r=-00413, p=0.012), and increased wall-occipat distance (r=0309; p = 0044 and r = 0.614;
p=0011)

Conelugion, In this well charactenized AS populadon, topaited FMMD amd increazed ceDMT and
PN indicate abmomnmal endothelial funcdon and increased atherccclernszis and aortdc stiffness,
respecavely. The value of noninvasive diagnostc tools needs to be further characterized. (First
Felease JTan 15 2011; T Bheumate]l X011;38:723-8; doi- 10 3890 jrhewm 100668)
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Cardiovascular Disease and Risk Factors in Patients

with Rheumatoid Arthritis, Psoriatic Arthritis, and
Ankylosing Spondylitis

CHENGLONG HAN, DON'W. ROBINSON Jr, MONICA V. HACKETT, L.CLARK PARAMORE, KATHY H. FRAEMAN,
amd MOHAN V. BALA

ABSTRACT. Objective, Tocomparne the prevalence of cardiovascular diseases and dweirrisk factors batween patients
with rhewmatoid arthrits (BA) paariatic anhritis (PsA ), and ankylosing spondylitis (AS) and control
subjects.

Mehods. Dam for patent confinnously enmllad in an integrated outoomes dambase between lanusry
[. 2000, and December 31, 2002, with International Classfication of Diseaes, Th Revision oodes of
Tld.x (RA), 696.0 (PsA), or TI0U {AS) were evalusted in this cross-sectional comparative study.
Conmral groups were established for cach patient group { 14 mio) by matching on the basiz of age. sex.
geographic. region, and length of tme in plan. Age- and sex-adjuwsisd prevalence of candiovasonlar
conorbidities and sk factors wemne caloulated; ihe prevalence matio of the comorbidities and nsk fac-
tors fior the patend groups compansd with the contml population wene etinaied. Use of selacied car-
diovasculir madications was alap compared between paticnt and contrel groups.

Resulis. The RA, PeA  and AS cohonts comprised 28 3008, 3066 and 1843 patients. respectively. The
prevalence ratio of ischemic heart diseasze (1.5, 13, 1 2), atherosclerosis (1.9, 1 4, 1 5), poripheral vas-
cular disease (24, 16, 6L congestive heant failure (2.0, 1.5, | 2L cerehmvasoular disesse (1.6, 13,
L7 typeIl diabetes (1.4, 15, 12), hyperlipidemia {1.2,1.2. | 7}, and hypenendon {13, 1.3, 13) wene
higher in patients than contmols. For RA. Psd and AS | wse of sngictensin-converting eneyme inhibitoms
calcium channel blockers, divretics, nivates)/ vaspdilators, anticoagulants . and antivypedipidemia agenis
was significantly kigher in patients than coninls.

Conclision. Cardiovascnlar disesses and their nsk faciors wene mome commaon in patents with RA,
PsA  and AS than in matched controls, (First Release Sept 15 2006, 1 Bheumatol 2006;33:2167-72)
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Cardiovascular Profile in Ankylosing Spondylitis:
A Systematic Review and Meta-Analysis

SYLVAIN MATHIEU,' LAURE GOSSEC,* MAXIME DOUGADOS,* ano MARTIN SOUBRIER'

Objective. Rheumatoid arthritis is associated with increased cardiovascular risk. In ankylosing spondylitis (AS], there
is @ paucity of information concerning this risk. Our objective was to assess the incidence of myocardial infarction (MI)
or strokes and the cardiovascular risk profile in AS patients.

Methods. We performed a systematic literature review using PubMed. EMBase, and the Cochrane Library up to August
2009. Incidence of Ml or stroke was calculated by metaproportion. For cardiovascular risk factors, differences between
AS patients and controls were expressed by slandardized mean differences using inverse of variance method.

Results. For MI, @ longitudinal studies were included. In controls [n = §2.745), 1,318 MI cases were observed {4.6%: 95%
confidence interval [95% CI] 1.2%, 10.0%]). In AS patients {n = 3,2749), 224 MI cases were reported (incidence 7.4%; 95%
CI 5.2%, 10.0°%). The increase in MI cases in AS patienis was not significant (risk ratio 1.23; 95% CI 0.83, 4.23]. For stroke,
7 longitudinal studies reported 327 sirokes in AS patients [n = 31,949), which is an incidence of 2.2% (95% CI 1.3%., 3.4%).
In controls (n = 7.372). one study reported 170 strokes (2.3%: 85% CI 2.0%. 2.7%). For cardiovascular risk factors, 135
case—ocontrol studies and 9 abstracts were included (n = 1,214 for patients and n = 1.000 for controls). AS patients were
characterized by a higher weighted mean intima-media thickness and higher risk of metabolic syndrome. In A5 patients,
there was a significant decrease in triglvcerides. total cholesterol. and high-density lipoprotein (HDL) cholesterol.
Conclusion. AS patients appear to be at hlghﬂr risk of M1, which could be due to low HDL cholesteral levels or to systemic
inflammation. Management of cardiovascular risk factors and control of systemic inlammation should be taken into
account in AS,
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Figure 4. Comparison of prevalence of metabolic syndrome be-
tween ankylosing spondylitis [AS] patients and controls. M-H =
Mantel-Haenszel procedure; 95% Cl = 95% confidence interval.

Mathieu S et al. Arthritis Care Res 2011;63:557-63.



Table 1. Comparison of cardiovascalar risk in case-control studies®
AS patients, Controls,
Sludles,  weighted welzhied
Characteristics ny. mean= 5}  mean £ 50 SMI (95% Cl P ES%
Erythrocyte sadimentation rate, mm/hour | 184 = 181 R+ 47 {86 [0.51, 1.41] = 0001 65
(-reactive protein level, mp/dl 7 10.0+9.8 18219 L06(0.79,1.3]) <0001 53
Svitolic hinod pressure, mm Hg 0 142128 1181=131  0.08(-0.25 0.40) DEs 79
Diastolic blood pressurs, mm Hg 10 763+74 44105 013 (-0.11, 0.37) 029 60
(lycemia, mmy/liter ] .64 = 0.16 0.89 =017 002 |-0.536, (.33) ne: 7
Todal cholesteral, pmiter 1] 1.77. = 0.36 183203 -0.32(-056, -0.07) O B
Low-density lipoprotein cholesterol, pmfiter 10 L0A+035 L1403 -010(-0.23, 0.03) 14 38
High-dansity lipoprotein cholesterol, pm/liter 10 048+0104 055014 -045(-0.78, <011 0007 B2
Triglyeenides, pm/liter L (.93 = 0.48 0.98 =062 -0.15({-0.26-002) 003 4
Atherogenic indext 4 J.69 * 1.14 J.48 = 1,16 0.35 {-0.20, 0.84) 0.2l &7
Homeesysteinemia, mmoles/itor ] 118 +8.8 104+ 3.1 0.11 (-0.08, 0.31) 0.30 f
Body mass index, ]tg,"m: 11 =440 218348 (.03 {-0.10, 0.15) n6e 39
Intima-media thickness, mim i 0.61 =+ 0.12 0.54 = 0.10 045 (012, 0.748] 0.008 B
* A5 = ankylosing spondylitis; SMI) = sandardired moan differanos; 95% (1 = 5% conbdonoe intarval,
t Fixad or mndom affocts.
£ Total chaolestarolhigh-dannity lipoprolein cholestarnd.

Mathieu S et al. Arthritis Care Res 2011;63:557-63. E



Dyslipidemia is related to disease activity in AS.

Lower HDL-cholesterol and total cholesterol levels in patients
with active disease.

Patients with AS smoke twice in comparison with the general
population.

Mathieu S et al. Arthritis Care Res 2011;63:557-63.
Divecha H et al. Clin Sci 2005;109:171-6.
Papadakis JA et al. Clin Exp Rheumatol 2009;27:292-8.
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Aortic valve Involvement

Lone aortic insufficiency (without stenosis)

The course is highly variable, ranging from chronic haemodynamicadlgwant fibrosis to
acute aortic insufficiency



Histology: proliferation of the cells of the intima, focal infition of
monucleate cells in the media, fibrotic thickening of the adventitia



Aortic valve Involvement

Prevalence
Transthoracic echocardiography
> Yildirir A et al. Clin Rheumatol 2002;21:129-34.
4 with aortic regurgitation out of 88 patients with AS.

»Lange Uet al. Eur J Med Res 2007;14:573-81.
20 with aortic or mitral insufficiency out of 77 patients with AS.

»Brunner Fet al. Clin Rheumatol 2006:25:24-9.

No significant increase in the prevalence of aortic regurgitatia@@n
AS patients in comparison with the normal population.



Aortic valve Involvement

Prevalence
Transesophageal echocar diography

Roldan CAet al. J Am Coll Cardiol 1998;32:1397-404.
e 44 patients with AS and 30 controls.

 Aortic root disease and valve disease were more common in p&B2%is than in controls
(27%) (p<0.001)

» During follow-up of 25 patients new aortic root and valve abnormalitiedajsae in 24%
and 12% existing valve abnormalities worsened signific:

» 20% of patients developed heart failure, underwent valve replacemeiat stiake or died as
compared with 3% of controls.

Park SHet al. J Cardiovasc Ultrasound 2012;20:30-6.
» 70 patients with AS and 25 controls
» The prevalence of aortic and mitral regurgitation was very low iamths in the two groups.

» The thickness of both aortic and mitral valve was more increagesl jpatients than in
controls.



Aortic valve Involvement

Role of HLA-B27

Bergfeldt Let al. Am J Med 1988;85:12-8.
91 patients with lone aortic regurgitation
HLA-B27 associated disease was considered the bi®bause of 15-20% of cases

Qaiyumi Set al. Arch Intern Med 1985;145:822-4.
100 consecutive patients with lone aortic insudinay
7 HLA-B27 positive (4 with AS and 3 with reactivatlaitis).

Johnsen ket al. Scand Cardiovasc J 2009:43:176-80.

In Sami population (Northern Norway) aortic regtagon is strongly associated with
AS but not with the HLA-B27 antigen
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Conduction abnormalities

Extension of inflammation and fibrosis to the
Interventricular septum

First, second and third degree atrioventricular
blocks

Intraventricular blocks and bradycardia/pauses
caused by sinus node involvement

First degree blocks can be asymptomatic,
complete blocks may give Stokes-Adams’s
attacks

Spontaneous remission Is frequent



Conduction abnormalities

Prevalence in older literature ranges from 1% %33

A recent study revealed intraventricular disturlzmio 30%

of 131 consecutive patients
Dik VK et al. Scand J Rheumatol 2010;39:38-41.

Some other recent studies did not reveal an ineceade Ir

comparison with historical controls.
Yildirir A et al. Clin Rheumatol 2002;21:129-34.

Brumer F et al. Clin Rheumatol 2006;25:24-9

12.6% of patients with permanent pacemaker hadA&-HL
B27 related SpA.

Bergfeldt L et al. Am J Med 1983;75:210-5.
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Left ventricular dysfunction

>Yildirir A et al. Clin Rheumatol 2002:21:129-34.

Lower diastolic function due to compromised left ventricular actiasgessed with Doppler
echocardiography, in 88 AS patients than in 31 healthy controls.

»Caliskan M et al. Atherosclerosis 2008;196:306-12.
Decreased left ventricular function in 40 AS patients in comparisithn3d controls.
»Kiris A et al. Echocardiography 2012;29:661-7.

Increased tissue synchronization imaging (TSI) in 77 AS patientamparison with 4(
controls.

»Yalcin H et al. Rev Esp Med Nucl 2011;30:292-6.

SPECT (single photon emission computed tomography) study in 28 AS pdtefnts.
ventricular wall motion abnormalities but normal myocardial perfusion.

»Acar G et al. Echocardiography 2009;26:549-57.

Left ventricular dysfunction and delayed atrial electromechaoaabling intervals (40 AS
patients and 42 controls examined)

»Gunes Y et al. Acta Cardiol 2009;64:385-92.
No abnormal left ventricular function in 35 AS patients.



Assoclated cardiovascular

manifestations
v

v
v

v'Coronaric, thoracic and
abdominal aorta aneurisms



Coronaric aneurysms, thoracic and
abdominal aneurisms

Two cases of coronary aneurisms

Huffer LL &Furgerson JL. Tex Heart Inst J 2006;33:3.
Worthley MI & Curtis MJ. Int J Cardiol2006;106:422-

Some cases of thoracic aorta aneurisms.

Rasmussen TE al. J Vasc Surg 1997;25:356-64.
Seo JWet al. J Korean Med Sci 1991;6:75-82.
Juan Aet al. J Rheumatol 2008;35:713-6.

Foffa | et al. Cardiovasc Ultrasound 2009;7:34.

A case of inflammatory abdominal aortic aneurism.
However, spine radiographs were suggestive of DISH.

Takagi H et al. Vasc Surg 2003;38:613-6.



Retroperitoneal fibrosis

Afeltra A et al. Retroperitoneal fibrosis and ankylosing spondylitis:
which links? Semin Arthritis Rheum 2005;35:43-8.

Description of a case and review of the literature.

18 cases of concomitant retroperitoneal fibrost spondyloarthritis,
mainly AS



Take home messages

SN



CONCLUSIONS

v Patients with AS suffer from an increased cardiovascular
(CV) risk.

v’ Inflammation accelerates atherosclerosis directly and via
effects on CV risk factors (lipid levels, blood pressure and
insulin resistance).

v’ Associated cardiovascular manifestations (aortic valve
involvement, conduction abnormalities, left ventricular
dysfunction).

v’ Patients with AS have 60-90% increased mortality in
comparison with the general population.



