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Erectile dysfunction in ankylosing spondylitis — associations with disease-
related parameters

[TapameTpu OosiecTH yApyKEHU ca epeKTHIIHOM AUCHYHKIIN]OM KOJ O0JIECHUKA
ca aHKUJI03upajyhuM CIOHAMIUTUCOM

SUMMARY

Introduction/Objective Patients with AS often experi-
ence chronic musculoskeletal pain, fatigue and stiffness,
which may contribute to psychological distress and sex-
ual dysfunction. This study aims to assess prevalence of
ED in patients with AS and identify potential associa-
tions between clinical parameters related to AS with the
presence of ED.

Methods Forty consecutive male patients with the AS
(mean age 42.8 £ 8.9 years) and 60 healthy men (mean
age 38.9 + 10.9 years) were included. All subjects filled-
in the International Index of Erectile Function (IIEF)
questionnaire, as well as the Beck anxiety inventory
(BAI) and the Beck depression inventory (BDI). In pa-
tients with AS disease activity was evaluated using the
Ankylosing  Spondylitis Disease  Activity Score
(ASDAS) and the Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI), functionality using the-Bath
Ankylosing Spondylitis Functional Index (BASFI), and
quality of life using the Ankylosing Spondylitis Quality
of Life (ASQoL) questionnaire.

Results ED was significantly more frequent in patients
with AS compared to controls«(52.5%: 25%, p = 0.049).
AS patients with ED had more severe symptoms of de-
pression, than AS patients without ED (p =0.034). Ac-
cording to ASQoL scores, patients with AS and ED had
a worse qualityof life, compared to patients with AS
without ED " (p = 0.022). The increase in one unit of
ASQoL increased the odds of having ED for 17.5%
(p = 0.035).

Conclusion ASQoL score, as a measure of quality of life,
was the only independently associated parameter with
the presence of ED. It is necessary to raise awareness of
ED in patients with AS.

Keywords: ankylosing spondylitis; erectile dysfunction;
ASQoL,; depression; IIEF

INTRODUCTION

CAXKETAK

YBoa/Ilmb BonecHunu ca ankunosupajyhum crooHpu-
sutucoM (AC) 4ecTo uMajy yKoueHoCT u 00JIOBE y MH-
MUNHOCKEIETHOM CHCTEMY LITO je IpalieHO XPOHHYHIM
ymopoM. OBe Terobe IONMPUHOCE HACTAHKY. MCHXOJIO-
HIKUX CMETHH U CeKcyanHo] quckyHKImju. Iusb oBe
cTyaMje je OMo Ja MCIHTa Yy4YecTAIOCT epPEeKTUIIHE JTUC-
¢dysakuyje (E) xon obonenux ox AC u 1a uaeHTudu-
Kyje TOTEHIHWjalHy yIpyKEHOCT KIMHIMYKHX Mapame-
Tapa koju ce ogqHoce HA'AC ca npucyctBoM EJI.
Mertone V cryamjy jé OWIo YKJBYYEHO dYeTplecer
Mmymikapana obonennx ox AC (mpoceune crapoctu 42,8
+ 8,9 rogmna) u 6031paBux MymiKapamna (IpocedHe cTa-
poctu 38,9 £ 10,9 roguna). CBA yYeCHUIM CTYIHjE CY
NONYHWIH HTepHAOMOHATHA YIMTHUK 32 MpPOLEHY
epekTiiHe QyHKnuje, bekoBy ckany 3a mpoLeHy aHKCH-
03HOCTH B BekoBy CKay 3a IpOIeHY JeNpPEeCUBHOCTH. 3a
npoueny akTuBHocTH AC koj o0osenux ¢y kopuiheHu
ckoposu ASDAS n BASDAI. ®yHkinjcka criocoOHOCT je
npolemuBana ynorpedbom unnexca BASFI, nox je xBa-
JIUTET )KUBOTA eBAlyHpaH ynorpebom ynutHuka ASQoL
(enrn. Ankylosing Spondylitis Quality of Life).
Pesyaratu EJl je 3Ha4yajHO BHIIE IPHCYTHA KOJ 000JIC-
nux o1 AC y mopehemy ca koutpoaroM rpymnom (52.5%:
25%, p = 0.049). Bonecunnum ca AC u EJ] nMajy 0301sb-
HHje CUMIITOME JICTIPECUBHOCTH y OJIHOCY Ha OOJIECHUKE
ca AC xoju memajy EJI (p=0.034). Ilpema ckopy
ASQoL, ob6onenu ox AC ca EJl uMajy J0IINjH KBAIATET
xMBOTa y nopehemwy ca obonenum ox AC koju HeMmajy
EJl (p=0.022). ITopact ckopa ASQOL 3a jemuHHUHY
BpenHocT nosehasa maHcy 3a npucyctso EJ] 3a 17,5%
(p = 0.035).

Zakljucak Cxop ASQOL, kao Mepa npolieHe KBanuTeTa
skuBoTa obonenux o1 AC, ce moka3o Kao jeIuHH mapa-
MeTap HE3aBUCHO yApyxkeH ca npucyctsoM EJI. Ilorpe-
6Ho je momuhu cBect o npucycTBy EJ] ko1 obonenux ox
AC.

Kbyune peum: aHKWI03upajyiin CIIOHIYJUTHUC; epek-
TunHa nucdynkuuja ; ASQoL,; nenpecwuja; IIEF

Ankylosing spondylitis (AS) is a chronic, inflammatory, autoimmune disease that dominantly
affects younger men [1]. AS belongs to the group of spondyloarthropathies (SpA). Prevalence
of the disease is believed to be between 0.1% and 1.4% [2]. There is a strong association be-
tween human leukocyte antigen (HLA) B27 and AS. The onset of the disease is insidious and

usually presented with bilateral sacroiliitis and inflammatory low back pain (improved by
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exercise and not relieved by rest). Progressively, inflammation and ankylosis of the axial joints
may result in dorsal kyphosis. Patients with AS may also have enthesitis (inflammation of in-
sertions of tendons and ligaments to the bone and an asymmetrical oligoarthritis (especially on
lower extremities). Extra-articular manifestations (EAM) of AS include iridocyclitis, inflam-
matory bowel disease (IBD) and psoriasis [3]. The Assessment of SpondyloArthritis Interna-
tional Society (ASAS) criteria are widely used for the classification of AS. When a patient with
at least 3 months back pain and age less than 45 years at disease onset has verified sacroiliitis
on X-ray or MRI, one of the following criteria is necessary for classifying the patient as having
axial spondylarthritis: inflammatory back pain, arthritis, enthesitis, uveitis, dactylitis, psoriasis,
IBD, good response to non-steroidal anti-inflammatory drugs (NSAID), family history for
SpA, HLA-B27 or elevated CRP. Additionally, if patient is HLA-B27 positive and has not
verified sacroiliitis on X-ray or MR, it is necessary to have two of the features listed above in
order to be classified as AXSpA (non-radiographic AS) [4]. Management of AS includes com-
bination of non-pharmacological and pharmacological treatment. The non-pharmacological
treatment includes physical therapy, regular exercises, education and lifestyle modification.
Pharmacological treatment of AS with axial predominance includes NSAID, biologic agents
such as tumor necrosis factor-alpha (anti-TNFo) inhibitors and anti-interleukin 17a (anti-
IL17a) antibodies and recently added Janus kinase inhibitors (JAKi). When patient has periph-
eral joints affected sulfasalazine, methotrexate and leflunomide may be used [1].

Patients'with AS often experience musculoskeletal pain, fatigue, stiffness and low self-confi-
dence. The chronicity of the disease may lead to psychological disturbances as well as sexual
dysfunction (SD). Beside the effort to combat AS by treating physical symptoms of the disease,
it is important not to overlook other associated conditions, like depression, anxiety or erectile
dysfunction (ED) [5]. ED is a sexual dysfunction characterized by the inability to develop or
maintain an erection of the penis sufficient for satisfactory sexual performance. It has a nega-

tive impact both on the patient’s quality of life (QoL) and his relation with the sexual partner

[6].

Some studies have shown that the prevalence of ED is higher among male patients with AS
than in healthy males [7, 8]. According to the literature, morning stiffness, disease activity and
depression are associated with ED [9]. But some studies did not find a clear association between
AS and ED [10]. There are laboratory and imaging-based methods used for assessment of ED.
However, self-reported questionnaires are important tools in diagnosing and classifying ED in

the clinical practice. The aim of this study was to determine prevalence of ED in patients with
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AS and to find potential association between clinical parameters related to AS and the presence
of ED.

METHODS

This observational cross-sectional study was approved by the institutional Ethics Committee.
The study included 40 consecutive male patients with AS (mean age 42.8 + 8.9 years) and 60
healthy men (mean age 38.9 £ 10.9 years), who signed inform consent to participate in the
study. Patients with the AS were recruited during their regular visit at the'hospital. They were
matched with healthy controls by age, education and socioeconomic status. Excluding criteria
were previous pelvic radiation or surgeries of the pelvis, penile deformities as well as unregu-

lated cardiovascular and endocrine diseases such as hypertension and diabetes mellitus.

All of the subjects enrolled in the study filled-in the International Index of Erectile Function
(IIEF-15), the Beck’s anxiety inventory (BAI) and the Beck’s depression inventory (BDI) ques-
tionnaires. 1IEF-15 is a multidimensional self-assessment questionnaire with 15 questions, di-
vided into five domains of sexual function (erectile and orgasmic functions, sexual desire, sat-
isfaction with intercourse and overall sexual satisfaction). There are six questions in the domain
related to erectile function [11]. The answers were scored from 0 to 5. IIEF score between 0
and 10 is-categorized as severe ED, 11-16 as moderate, 17-21 as mild to moderate, and 22-25
as mild ED. Subject with I11EF score above 25 is considered as having normal erectile function.
BDI is an useful tool for the assessment of depressive symptoms in everyday practice. The
inventory consists of 21 questions. Answers to each question are scored from 0 to 3, with over-
all score ranged from 0 to 63. The cut-off value for clinically significant symptoms of depres-
sion is 17. BAI is self-reported questionnaire with 21 questions related to anxiety symptoms.
The answers are scored on a 4-point scale from 0 (not at all) to 4 (severely). Total BAI scores
are classified as follows: minimal anxiety (0 to 7), mild anxiety (8 to 15), moderate anxiety (16
to 25) and severe anxiety (30 to 63) [12].

Disease activity was evaluated using the Ankylosing Spondylitis Disease Activity Score
(ASDAS). This score includes patient estimation of morning stiffness, back pain, global disease
activity, number of swollen and painful joints, as well as biohumoral markers of inflammation
(C-reactive protein (CRP) or erythrocyte sedimentation rate (ESR)). The 3 cut-offs for staging

the activity of the AS were: <1.3 between “inactive disease” and “low disease activity”, <2.1
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between “low to moderate disease activity” and “high disease activity”, and >3.5 between “high
disease activity” and “very high disease activity”’ [13]. In addition, patients answered six ques-
tions for calculating Bath Ankylosing Spondylitis Disease Activity Index (BASDAI). These
questions were related to major symptoms of the AS: fatigue, spinal pain, arthralgia or arthritis,
enthesitis, morning stiffness duration and morning stiffness severity. Scores of 4 and greater
suggested active disease [14]. To assess the functional status of the AS patients, the Bath An-
kylosing Spondylitis Functional Index (BASFI) questionnaire was used. The BASFI scores
ranges between 0 and 10 points. Higher score indicates a higher degree of functional limitations
[15]. Ankylosing Spondylitis Quality of Life (ASQoL) is disease-specific questionnaire used
to evaluate QoL in patients with AS. It consists of 18 questions with dichotomous answers (yes
or no). The questionnaire is related to the impact of disease on sleep, mood, motivation, coping,
activities of daily living, independence, relationships, and social life with a total score of 0-18.
Lower ASQoL scores represent a better QoL [16]. Numerical rating scale (NRS) was used for
the assessment of the back pain (BP) and back pain at night (BP night). The 11-point numeric
scale ranges from O representing one pain.extreme (e.g. no pain) to 10 representing the other
pain extreme (e.g. pain as bad as you can imagine or worst pain imaginable) [17]. Other rele-
vant clinical and demographic data (duration of the disease, CRP, medication) about the pa-

tients with the AS were/obtained from medical records.

The Statistical Package of Social Sciences for Windows (SPSS) version 23 was used for sta-
tistical analysis. Categorical variables were presented as numbers or percentages and compared
using Chi-squared test. Continuous variables were expressed as mean with the standard devia-
tion (SD) and depending on the normality of the distribution, independent t-test or Mann Whit-
ney test was performed. The univariate and multiple logistic regression model were used to
predict statistically significant and independent parameters of the AS associated with the pres-

ence of the ED. Statistical significance was considered when p <0.05.

RESULTS

This study included 40 male patients with AS and 60 healthy males in the control group. The
age of the patients with AS varied from 21 to 64 years and 18 to 68 years in the control group.
There was no statistically significant difference in the mean age between these two observed
groups (Table 1). ED of any degree was significantly more present in patients with AS (21/40,
52.5%) comparing with the control group (15/60, 25%) (p = 0.049). The mean value of IIEF
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score in the group with AS was significantly lower than in the control group (p = 0.035). BAI
and BDI scores were higher in the group with the AS but without statistical significance. The
mean duration of the disease was 10 + 7.5 years. Anti-TNFa antibodies were used as part of
the treatment in 77.5% patients with the AS (Table 1).

The mean age of group with AS and ED was 42.8 £ 9.2 years and 39.4 + 11.9 years in the
control group with ED. There was no significant difference in 1IEF scores between these
groups. BAI and BDI scores were higher in the control group with no statistical significance
(Table 2).

Patients with AS were divided into two groups based on the presence.of ED and comparisons
were made between those groups. There was no statistically significant difference in terms of
age and duration of the disease among groups (Table 3). According to the BDI, the group with
the AS and ED was likely to be more depressed than the group with AS without ED (p = 0.034).
The same observation was made about anxiety symptoms and BAI in the groups with and
without ED in patients with AS but this observation was not statistically significant. Parameters
reflecting disease activity (ASDAS, BASDAI, CRP), patient functionality (BASFI) as well as
values of the NRS for back pain (BP, BP night) were higher in the patients with AS and ED
(Table 3). However, these findings were not statistically significant. The QoL of the group with
AS and ED seemed worse than the QoL of the group with AS and without ED according to
ASQoL scores (p.=0.022) (Table 3). The biologics were used in 76.2% of patients with AS
and ED'and 78.9% of patients with AS and without ED respectively (p = 1).

The scores for anxiety and depression assessment (BAI, BDI) as well as score for quality of
life (ASQoL) showed negative correlation with the 1EF score (Table 4). Univariate logistic
regression showed that BDI and ASQoL scores were associated with the presence of ED in
patients with AS. However, in multivariate logistic regression analysis only ASQoL sustained
itself as independent parameter associated with the presence in patients with AS (Table 5). The

increase in one unit of ASQoL score increased the odds of having ED for 17.5% (p = 0.035).

DISCUSSION

This study found that more than half of included patients with AS had some grade of ED

(52.5%). The inflammation as underlying pathological mechanism in AS may contribute to the
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atherosclerosis which is strongly associated with the risk of ED [18]. In addition, there were
studies about the role of high levels of proinflammatory cytokine TNFa in the upregulation of
phosphodiesterase type 5, which resulted in decreased levels of pro-erectile mediators and po-
tential onset of ED [19, 20]. However, most of the patients with AS and ED in this study were
treated with anti-TNFa therapy implicating the possible significance of other risk factors for
the development of ED. The mean CRP levels were higher in the group of patients with AS
and ED, but without significant difference. Although the CRP and ESR are serological markers
widely used to estimate the degree of inflammation, it is hard to judge inflammation over using
them in spondyloarthropathies [21]. The inflammatory process could disturb the balance of
male sexual hormones and perhaps could lead to the low testosterone level which could possi-
bly lead to ED. In one study on 35 patients with AS and 104 healthy controls, Nisihara et al.
showed no difference in free and bioavailable testosterone in patients with AS comparing to
healthy controls [22].

The chronic inflammation as well as anatomical and physiologic impairments in patients with
AS have great impact on QoL. In our/study, there was no statistically significant difference
between parameters related to disease activity (ASDAS, BASDAI) and functionality (BASFI)
among patients with and.without ED. Despite that, mean ASDAS and BASFI scores were
higher in the group with ED. The negative correlation between BASDAI and BASFI with the
IIEF score was found in the meta-analysis of 39 studies [23]. However, Pirildar et al. reported
that only morning stiffness is associated with the ED [24]. In our study, patients with AS and
ED had higherscores on NRS for daily back pain as well as for back pain at night than patients
without ED. The patients with AS may have limited mobility of the intervertebral joints of the
lower back and combined with back pain could experience discomfort during the sexual inter-
course which may contribute to the ED.

The age of the patients and the duration of the disease were similar among groups with and
without ED. Santana et al. as well as several other authors did not find correlation between age
of patients and the duration of the disease with the ED [21, 25]. However, Dhakad et al. in their
study reported that the patients with the AS and ED had a longer duration of the disease com-
paring to those without ED. Also in the same study, the older age was a risk factor for ED [26].
Even though our study had not reported the association between the age of the patients with
AS and ED, knowing that the AS is the disease of the predominantly younger males, the impact
of the age on the ED may be neglected.
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The anxiety and depression were shown to be associated with ED. Chronic inflammation, pain,
fatigue and stiffness contribute to the onset of these conditions. Furthermore, disabilities and
deformities in patients with AS may lead to state of being handicapped. Altogether, psychic
status of patients with AS could be altered and lead to onset of ED [25]. BAI, BDI and ASQoL
scores showed negative correlation with IIEF score in our study which was also shown in the
study by Santana et al. [21]. That study reported that problems with emotional health were
present in 20% of patients with AS. One study which included 117 patients with AS and mean
duration of the disease of 10 years showed that the symptoms of clinical depression were pre-
sent in 49.5% [27]. The mean BDI and ASQoL scores in our study in patients with AS and ED
were higher than in group without ED. The symptoms of depression might be associated with
the sexual dysfunction due to low QoL patients reported. However, in our study BDI did not
sustain itself as statistically independent parameter associated with ED.

While the previous parameters about disease activity (ASDAS, BASDAI) and functionality
(BASFI) provide important information about the degree of disabilities and impairment expe-
rienced by patients, they do not inform us clearly about the impact of the condition on QoL
[28]. ASQoL is made to concernthe impact of the disease from the patient’s perspective (rather
than a clinical) [29]. Sexual function is recognized as important part of QoL. In our study,
ASQoL was shown to be-the independent parameter associated with the presence of ED. Pa-
tients with AS and ED had reported lower QoL than patients without ED. Similar results in
ASQoL.in patients with AS and ED were reported by Erdem et al. [25]. Van der Meer and al.
showed that the presence of EAM is associated with worse QoL and reduced spinal mobility
[30]. Our results suggested that patients with ASQoL score five or more points should be en-

couraged to talk about this segment of life because the odds of having ED are higher than 50%.

The study lacked data on lipid status and history of smoking of the patients and healthy con-

trols.

CONCLUSION

In our study, the prevalence of ED in patients with AS was higher than in the healthy controls
as reported in the literature. It is well known that patients with chronic rheumatic inflammatory

diseases have more chance of developing ED, but the direct connection between AS and ED is
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still being researched. Rheumatologists should be aware of ED in patients with AS and accord-

ingly to values of the associated parameters should make referral to urologist if appropriated.
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Table 1. Clinical and demographic data on patients with ankylosing spondylitis and healthy

controls
Parametrs AS (n =40, Control D
100%) (n =60, 100%6)

Age (years) 428+8.9 38.9+10.9 0.065
ED 21 (52.5%) 15 (25%) 0.049
IEF 22.3+8.9 25.7+75 0.035
IIEF grade 0.016

none 19 (47.5%) 45 (75%)

mild 13 (32.5%) 10 (16.7%)

moderate 3 (7.5%) 0 (0%)

severe 5 (12.5%) 5 (8.3%)
BAI 10.3+12.5 9.2+10.1 1
BDI 76174 6+6.1 0.289
oty | w215 | - |
CRP (mg/L) 6.8 +10.3 - NA
ASDAS 226+1.2 - NA
BASDAI 32+%2 - NA
BASFI 343122 - NA
ASQoL 59+52 - NA
BP 3.8+£27 5 NA
BP night 35+27 - NA
anti-TNFa 31 (77.5%) - NA

12

AS — ankylosing spondylitis; ED — erectile dysfunction; IIEF — International Index of Erectile

Function; BAI — Beck anxiety inventory; BDI — Beck depression inventory; CRP — C reactive

protein; ASDAS — Ankylosing Spondylitis Disease Activity Score; BASDAI — Bath Ankylos-

ing Spondylitis Disease Activity Index; BASFI — Bath Ankylosing Spondylitis Functional In-

dex; ASQoL — Ankylosing Spondylitis Quality of Life; BP —back pain; TNFa — tumor necrosis

factor alpha
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Table 2. Erectile dysfunction in patients with ankylosing spondylitis and control group with

erectile dysfunction

Parameters AS (n =21, Control D
100%) (n =15, 100%6)
Age (years) | 42.8+9.2 39.4+11.9 0.338
I1EF score 16.1+8.2 16.4 £ 10.3 0.357
IIEF grade 0.292
mild 13 (61.9%) 10 (66.7%)
moderate 3 (14.3%) 0 (0%)
severe 5 (23.8%) 5 (33.3%)
BAI 142+ 156 179+ 142 0.119
BDI 10+8.1 119+6 0.327

AS — ankylosing spondylitis; ED — erectile dysfunction; IIEF —International Index of Erectile

Function; BAI — Beck anxiety inventory; BDI — Beck depression inventory
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Table 3. Erectile dysfunction vs. without erectile dysfunction in patients with ankylosing spon-

dylitis

Parameters AS with ED (n = 21) é[s) \(’\;:t:ig; p
Age (years) 42.8+9.2 42.7+9 0.980
IIEF score 16.1+8.2 29.1+13 0
BAI 142+ 15.6 6+59 0.117
BDI 10+8.1 5+57 0.034
Duration of the
disease (years) 9.21+6.9 10.9+8.2 0.714
CRP (mg/l) 7.4+12 6.1+8.3 0.714
ASDAS 244172 2.1+1.17 0.578
BASDAI 3112 33+22 0.763
BASFI 3.8+23 312 0.286
ASQoL 7.7+54 4442 0.022
BP 41+275 35+26 0.470
BP night 3.7+28 3.2+28 0.576
anti-TNFa 16 (76.2%) 15 (78.9%) 1

AS — ankylosing spondylitis; ED — erectile dysfunction; IIEF — International Index of Erectile

Function; BAI — Beck anxiety inventory; BDI — Beck depression inventory; CRP — C-reactive

protein; ASDAS — Ankylosing Spondylitis Disease Activity Score; BASDAI — Bath Ankylos-

ing Spondylitis Disease Activity Index; BASFI — Bath Ankylosing Spondylitis Functional In-

dex; ASQoL — Ankylosing Spondylitis Quality of Life; BP —back pain; TNFa — tumor necrosis

factor alpha
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Table 4. Correlation of the clinical and demographic data of patients with the ankylosing spon-

dylitis and erectile dysfunction with the International Index of Erectile Function

Parameters AS (n =40, 100%) | Spearman’s p p
Age (years) 42.8+89 -0.47 0.773
BAI 103 £12.6 (0-54, -0.324 0.042

med = 6)
BDI 76£7.4(0-30, 10.430 0.006
med = 6)
Duration of the 1075 0.061 0.707
disease (years)
CRP 6.8 £10.3 -0.035 0.832
ASDAS 22612 -0.132 0.416
BASDAI 322 -0.008 0.961
BASFI 343122 -0.310 0.051
ASQoL 59+5.2 -0.428 0.006
BP 3.8+27 -0.124 0.447
BP night 3527 -0.160 0.323

AS — ankylosing spondylitis; ED — erectile dysfunction; BAI — Beck anxiety inventory; BDI —

Beck depression inventory; ASDAS — Ankylosing Spondylitis Disease Activity Score;

BASDAI — Bath Ankylosing Spondylitis Disease Activity Index; BASFI — Bath Ankylosing

Spondylitis Functional Index; ASQoL — Ankylosing Spondylitis Quality of Life; BP — back

pain
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Table 5. Univariate and multivariate logistic regression of correlated parameters of ankylosing

spondylitis and erectile dysfunction

Parameters B Wald p B
(exp)

Univariate

ASQoL 0.161 | 4.437 | 0.035 | 1.175

BAI 0.073 | 3.370 | 0.066 | 1.076

BDI 0.113 | 3.869 | 0.049 | 1.120

Multivariate

ASQoL [ 0.161] 4.437 [ 0.035 | 1.175

ASQoL — Ankylosing spondylitis quality of life; BAI — Beck anxiety inventory; BDI — Beck

depression inventory
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