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AIM: Inflammation is an independent risk factor for YKOIIOX: H ¢leypovn amoteAel avefdptnro mopd-
cardiovascular disease (CVD). CVD risk in patients yovta kapdayyetoxov (KA) kivddvov. O KA kivovvog
with inflammatory bowel diseases (IBD) has been éxet pehenOet oe acleveic pe pAeypovaodels mabnoceig
investigated in few studies with contradictory results. Tov eviépov (PNE) pe aviepovdpeva omoteréopato.
Aortic stiffness, assessed by measuring pulse wave H aoptcii oxinpio, n omoia extiudron pe ™ pérpnon
velocity (PWV), is associated with CVD risk. The aim ™G ToOTNTOG 614500MG TOL GEUYUKOD KOpaTog (pulse
of this study was to assess carotid-femoral PWV in wave velocity, PWV), cuoyetiCetar pe tov KA «ivéuvo.
patients with IBD without history of CVD compared Zxomog g peAémg etvan m pétpnon mg PWV petadd
with controls. Kapotidog kot punplaiog aptnpiag oe acbeveic pe PNE
MATERIAL-METHODS: Traditional CVD risk xopic 1otopkd KA vocov 6e cOYKpIoN pE Hiol Opado
factors and IBD characteristics were assessed in 66 HapTOp®V.

patients with IBD, 43 with Crohn’s disease (CD) YAIKO-ME®OAOZX: Eywve ektiunon 1oV KAACIKOV
and 23 with ulcerative colitis (UC), and 44 controls. mapayoviav KA Kivdhvou Kot Tov YopoKTpLeTIKAOV TOV
PWV was measured using the SphygmoCor system. ®ONE o¢ 66 acbeveic pe ®NE, 43 pe voco tov Crohn (NC)
Parameters associated with PWV were identified by Kot 23 pe eElkmon koAitda (EK), kot g 44 paptopeg. H
linear regression. pétpnon ™mg PWV éywve pe 10 odompa SphygmoCor.
RESULTS: There were 29 men (43.9%) in the IBD AtepgvviOnkay ot TapapIETPOL TOV GLGYETICOVTOL [IE TNV
group and 20 (45.5%) in the control group. The median PWYV pe mv epappoyn linear regression.

age was 38 years in both groups. There were 32 smokers AIIOTEAEXMATA: Xvunepieinebnoay otn perét
(48.5%) in the IBD group and 20 (45.5%) in the control 29 avopeg (43.9%) oy opdda tmv PNE ko 20 (45.5%)
group. 60% of patients had mild disease pattern, and otV opdda TV paptopav. H péon nikio ntav 38 £m
74% were in remission at the time of the study. IBD KoL 6T1G 000 opades. Ymnpyov 32 kamviotég (48.5%) oty
patients had lower haemoglobin, total cholesterol, low opado tov ONE kat 20 (45.5%) otnv opddo tov pop-
density lipoprotein cholesterol (LDL-C) and folic topov. To 60% tev acbevov glye Mo dpacTnPLOTHTL
acid levels, and higher platelet count. There was no VOG0V Kot to 74% fTav 6g VPEST KOTA TV TEPI0SO0 TNG
difference in PWV between patients and controls (6.6 perémge. Ot acBeveic pe ONE elyov yoapniotepn tiun
+1.3 vs 6.1£0.9 m/s; p=0.247), or between patients OLLOCQULPIVIG, OAIKNG YOANGTEPOANG, YOANGTEPOAN Yo~
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with CD and UC (6.8£1.3 vs 6.3£1.1 m/s; p=0.108),
although smoking rates were significantly higher in CD
patients. Factors associated with PWV were age, BMI,
mean arterial pressure and smoking, with age making
the greater unique contribution.

CONCLUSIONS: Our study showed no difference
in PWYV between patients with IBD and controls. This
might be due to lack of association between IBD
and CVD risk, or the inclusion of patients with low
inflammatory burden and low LDL-C, which are less
likely to exhibit early arterial wall changes. Further
studies are required to investigate such an association.

Aégerg gvpetnpiov: Inflammatory bowel diseases,
cardiovascular disease, aortic stiffness, pulse wave
velocity, atherosclerosis.

1. Introduction

Atherosclerosis, with main clinical manifestations
coronary artery disease (CAD), cerebrovascular disease
and peripheral artery disease, is a leading cause of
morbidity and mortality in Western world."? High
cholesterol levels, in particular low-density lipoprotein
cholesterol (LDL-C), represent a principal risk factor
for cardiovascular disease (CVD). Atherogenesis
was initially considered plain accumulation of lipids
within the arterial wall, before being recognized as an
inflammatory process.® Furthermore, activation of the
arterial wall inflammation contributes to plaque rupture
and elicits acute coronary syndromes.*

Inflammation is an independent risk factor for
atherosclerosis.” The association between CVD and two
chronicinflammatory diseases, rheumatoid arthritis(RA)
and systemic lupus erythematosus (SLE), is well
established.® Several mediators have been implicated,
including interleukin 6, phospholipase A, and tumor
necrosis factor a, that enhance endothelial dysfunction,
impair endothelial restoration and favor the formation
and rupture of the atheromatous plaque.”

Inflammatory bowel diseases (IBD), including
ulcerative colitis (UC) and Crohn’s disease (CD), are
associated with increased risk of thromboembolism, in

umAng mokvotntag Mmonpoteivev (LDL-C) kot puiikon
0&€og, Ko vymAoTEPES TES cupomeTadimy. Agv Bpébnke
dapopd oG Tpog v PWV petadd tov achevav Kot tv
paptopav (6,6£1,3 vs 6,1+£0,9 m/s, p=0,247), | peta&d
tov acBevav pe NC kot EK (6,8£1,3 vs 6,3£1,1 m/s,
p=0,108), av Kot 1 GLYVOTNTO TOL KOTVIGULATOG NTOV
onuavtika vymiotepn otovg acbeveig pe NC. Ot mapd-
YovteG mov cuoyeticOnkav pe mv PWV frav n niwia,
0 dgikg palog cOUOTOG, 1| LEGT) CPTNPLOKN TTiEoT Kot
TO KATVIGUO, OO TOVG 0TOl0VG 1| NAKi lye TNV 1G)V-
pAOTEPT GLGYETION.

LYMIIEPAXMATA: Agv Bpébnke d1apopd oty Toy0-
™To S10306TG TOL GOVYLKOV KOUOTOG LETAED aohevv
pe ®NE kot tov poptopmv. Avtd pmopei va opeiteton gi-
Te 6NV 0ovsio cuoyétiong peta&d ONE kot KA kivdv-
VOV, T€ 0TI GUUUETOYN OTN UEAETT 0GOEVAV LE YoUNAD
@optio eAeypovng kot yapnin LDL-C, ot oroiot givan
Ay6tepo mhavO var EYOVV TPOYES OAAAYES GTO OPTNPL-
ako Toiyopa. o ypelacodv TePIGEOTEPESG LENETES VIO
va d1epeLVN 0l TEPUTEP® LL10L TETOLL GLOYETION.

Key words: ®Aeypuovddelg mabNncelg tov viépov, Kop-
Sy yeloKT vOGOGC, aopTikn okAnplia, ToyvTnTo dtddoong
COLYUIKOV KOUATOG, 00NPOCKANPOOT.

particular venous thrombotic events and pulmonary
embolism.® These complications are likely attributable
to a hypercoagulable state and high homocysteine
levels, which are common in IBD.° The association
between IBD and CVD has been assessed in few
retrospective studies. The prevalence of CAD was
greater compared to general population in all but one
study.'®" The risk of CAD in a Danish cohort of about
29,000 IBD patients was 1.6-fold increased, particularly
in the first year after IBD diagnosis.”® Although these
results imply an association between IBD and the risk of
CAD, there are several limitations, mainly related to the
accuracy of retrospective assessment of CVD risk factors
(the prevalence of smoking was not assessed in several
of these studies) and events.

Aortic stiffness is a surrogate marker of atherosclerosis
and an important predictor of CVD events." Arterial
stiffness is increased when the elastic properties of
the arterial wall are reduced, resulting mainly from
the replacement of elastin with collagen and vascular
smooth muscle cell hypertrophy. These changes
accelerate atherogenesis. Pulse wave velocity (PWV), i.e.
the speed at which the pressure waveform travels along
the aorta and large arteries during each cardiac cycle, is
the gold standard for the assessment of arterial stiffness.
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Carotid-femoral PWV is the most commonly used
measurement. Augmentation index (Alx) represents the
extra pressure caused by pressure wave reflection back
from the periphery. It is influenced not only by arterial
stiffness but mostly by the intensity of wave reflections.
Alx is an indirect surrogate of arterial stiffness.'

The single published study that assessed PWV in 32
adult patients with IBD and 32 healthy controls, showed
increased carotid-femoral PWV in the former (6.6+1.4
m/s vs 6+0.8, p<0.05).”” Parameters that correlated with
PWV were age and IBD duration.

The aim of our study was to: a) assess PWV in a group
of patients with IBD compared with a control group, b)
compare patients with CD and UC with regard to PWYV,
and c) assess factors associated with PWV.

2. Material-Methods
2.1. Patients and controls

The study group included 66 patients with IBD, 43
with CD and 23 with UC and 44 controls, 18 to 60 years
old. These were consecutive patients that attended
the IBD Outpatient Clinic at Hippokration General
Hospital, Thessaloniki, Greece. The diagnosis of IBD was
established based on clinical, laboratory, radiological,
endoscopic and histological criteria. Exclusion
criteria were history of coronary, peripheral artery or
cerebrovascular disease, diabetes mellitus, chronic renal
failure, familial dyslipidaemias, collagen tissue diseases
and total proctocolectomy for UC.

On the day of the assessment, a detailed medical
history and IBD history were obtained, physical
examination was performed, blood pressure (BP) was
measured; body weight and height were recorded.
Blood samples were obtained after overnight fast to
measure haemoglobin, white blood cells, platelets, C-
reactive protein (CRP), total cholesterol, high-density
lipoprotein cholesterol (HDL-C), LDL-C, triglycerides,
vitamin By, folic acid, and homocysteine levels. PWV
and Alx were measured as described below.

The study protocol was approved by the Aristotle
University Ethics Committee, and all participants signed
an informed consent form before inclusion in the study.

3. IBD activity

With regards to IBD history the following parameters
were recorded: disease duration, extent of intestinal
involvement (left-sided colitis, extensive colitis and
pancolitis for UC; terminal ileitis, colitis, both terminal
ileitis and colitis for CD), previous intestinal surgery, and
number of flares in the previous 2 years. We arbitrarily
classified disease activity as mild, moderate and
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severe, if there were up to 1, 2 to 3 and 4 or more flares,
respectively, during the last 2 years. The Mayo score was
calculated in patients with UC and the Crohn’s Disease
Activity Index (CDAI) in those with CD.'' Remission
was defined as CDAI<150 for CD or Mayo score <2 for
UC. Current medical treatment was also recorded.

4. CVD risk factors

The following established CVD risk factors were
recorded: age, gender, cigarette smoking, hypertension,
dyslipidaemia, obesity and family history of premature
CVD. Smokers were further classified as light smokers
(<20 pack years) or moderate-heavy smokers (>20 pack
years) in keeping with the WHO classification (http://
www.who.int/tobacco/en). Non-smokers were classified
as never-smokers and former-smokers. Cut-off levels
for BP and lipid levels were determined in accordance
to respective guidelines,'®' corresponding to a low
risk population such as the one in our study. The cut-
off used for systolic BP was 140 mmHg and for diastolic
BP 90 mmHg."”” Mean arterial blood pressure (MAP) was
calculated using the formula MAP=diastolic BP+(systolic
BP-diastolic BP)/3. The cut-off used for total cholesterol
was 200 mg/dL, for HDL-C 40 mg/dL and for LDL-C 130
mg/dL.”® The use of antihypertensive and lipid-lowering
agents was included in the definition of hypertension
and dyslipidaemia, respectively. BMI was calculated as
kg/m?. Family history of premature CVD was defined
as CVD in a male first-degree relative <55 years or in
a female first-degree relative <65 years. Subjects with
diabetes mellitus were excluded.

5. Aortic stiffness

Carotid-femoral PWV and Alx were assessed using the
SphygmoCor system (ArtCor, Sydney, Australia). With
the subject in the supine position, arterial pulse was
recorded on the right carotid and subsequently on the
right femoral artery using an applanation tonometer
that was applied on the skin. The distance between the
sites of recording was measured. PWV was calculated
as the distance between carotid and femoral recording
sites divided by the time delay between the feet of the
carotid and femoral pressure waveforms (m/s). To assess
Alx the radial artery waveform was recorded using
the applanation tonometer. Alx was defined as the
difference between the second and first systolic peaks
expressed as the percentage of the pulse pressure.

6. Statistical analysis

Data were expressed as mean and standard deviation
(SD) for continuous and normally distributed variables,
median and range for continuous variables without
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normal distribution, or frequencies (percentage) for
categorical variables. We compared patients with
controls, as well as CD patients with UC patients, with
regard to established CVD risk factors, laboratory
variables, PWV and Alx. For comparisons the chi-square
test was used for categorical variables, the Student’s t
test and the Mann-Whitney test for continuous variables
with or without normal distribution, respectively.
Pearson (r) and Spearman (rho) correlation coefficient
were calculated to identify significant correlations
between PWV and different variables. Linear regression
was applied to assess if the set of the variables that
showed significant correlation with PWV could predict
PWYV, and to identify which one of them was the best
predictor of PWV. The assumptions of multicollinearity,
singularity, normality, linearity, homoscedasticity,
and independence of residuals were checked before
applying linear regression. The level of statistical
significance was set at p<0.05. Statistical analysis was
performed using the Statistical Package for Social
Sciences, version 20 (SPSS, IL, Chicago).

7. Results

7.1. Patients and controls

Sixty six patients with IBD, 43 with CD and 23 with
UC, and 44 controls were included in the study. There
were 29 men (43.9%) in the IBD group and 20 (45.5%)
in the control group. The median age was 38 years in
both groups. There were 32 smokers (48.5%) in the IBD
group and 20 (45.5%) in the control group. The median
BMI was 23.7 kg/m? and 24.3 kg/m?, respectively. No
patient or control had history of diabetes mellitus.
There was no difference in MAP, history of hypertension,
hyperlipidaemia or family history premature CVD
between the 2 groups. Characteristics of patients and
controls with regard to CVD risk are shown in table 1.

IBD patients had significantly lower haemoglobin
levels (12.7+£2.3 vs 13.8+1.3 g/L, p=0.003), higher platelet
count (median 287 vs 210x109/L, p<0.0005), lower
cholesterol levels (174.8+45.3 vs 204.2+38.1 mg/dL,
p=0.001), lower LDL-C (106.3+35.4 vs 132.5+33.6 mg/
dL, p<0.0005) and lower folic acid levels (median 5.3 vs
7.1 ng/mL, p=0.017). There was no difference in white
cell count, CRP, HDL-C, triglycerides, vitamin B;, and
homocysteine levels. Laboratory results for patients
and controls are shown in table 2.

There was no significant difference in PWV (6.6+1.3
vs 6.1£0.9 m/s, p=0.247) and Alx (14.8£15.5 vs 15.6+16%,
p=0.802) between patients with IBD and controls.

8. Patients with CD and UC

Mean disease duration was 8.4+6.7 years. Thirty nine
patients (59.1%) had mild disease, 12 (18.2%) moderate,
and 15 (22.7%) had severely active disease. Forty nine
patients (74.2%) were in remission at the time of the
study. There were no significant differences in disease
duration and activity, and rate of remission between
patients with CD and UC. Twelve patients with CD had
previous intestinal surgery, but no patient with UC
had surgery. Significantly more patients with UC were
treated with 5-aminosalicylates. IBD characteristics are
shown in table 3.

There were no significant differences in age, gender,
BMI, MAP or family history of premature CVD between
patients with CD and UC. The majority of CD patients
(67.4%) were current smokers, whereas only 3 patients
with UC (13%) were smokers (p<0.0005) (table 4).

With regards to laboratory parameters, patients
with CD had lower vitamin B;, (median 271 vs 385
pg/mL, p=0.01) and folic acid levels (median 4.4 vs 7
ng/mL, p=0.011) compared with UC patients. There
were no significant differences in the other laboratory
parameters (table 5).

There was no significant difference in PWV (6.8+1.3
vs 6.3+1.1 m/s, p=0.108) and Alx (median 20 vs 10%,
p=0.3) between patients with CD and UC. There was
no difference among patients with mild, moderate or
severe disease activity pattern, or between those in
remission and those with active intestinal inflammation
at the time of the study.

9. Predictors of PWV

Parameters that correlated with PWV were age (rho=
0.494, p<0.0005), BMI (rho=0.356, p<0.0005), MAP (r=
0.399, p<0.0005), and smoking (rho=0.247, p=0.01).
In multivariate linear regression only age (beta 0.430,
p=0.002) remained significant predictor of PWV. The
above set of variables predicted 47.7% of the variance
in PWV (p<0.0005).

10. Discussion

Our study showed that carotid-femoral PWV, an
important surrogate of aortic stiffness, is not increased
in patients with IBD compared with a control group
with similar traditional CVD risk factors. There was no
difference in PWV between patients with CD and UC.
Parameters that associated with PWV were age, BMI,
MAP and smoking, with age making the most significant
contribution to PWV.

The single previous study that assessed PWV in IBD
patients showed increased carotid-femoral PWV and
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Table 1. Cardiovascular risk factors in patients with IBD and controls.

IBD patients Controls p-value

Number 66 44
Gender (%)

- Male 29 (43.9) 20 (45.5) NS

- Female 37 (56.1) 24 (54.5)
Age (years) 38 (18-60) 38 (22-60) NS
Smoking (%) 32 (48.5) 20 (45.5) NS
Smokers (%)

« Non-smokers 24 (36.4) 16 (36.4)

- Former 9(13.6) 8(18.2) NS

- Light 12(18.2) 6(13.6)

« Heavy 21(31.8) 14 (31.8)
BMI (kg/m?) 23.7 (16.5-37.2) 24.3 (18.3-34.2) NS
Hypertension (%) 2(3) 4(9.1) NS
MAP (mmHg) 86.3 (61.7-106.7) 86.2 (41.3-113.3) NS
Hyperlipidaemia (%) 0 4(9.1) NS
Family history (%) 20 (30.3) 9(20.5) NS

BMI, body mass index; MAP, mean arterial pressure; NS, non significant

Table 2. Laboratory investigations in patients with IBD and controls.

IBD patients Controls p-value
Haemoglobin (g/dL) 12.7+£2.3 13.8+1.3 0.003
White blood cells (x10%/L) 7 (3.1-13.6) 6.6 (3.5-12.5) NS
Platelets (x10%/L) 287 (118-580) 210 (135-346) <0.0005
CRP (mg/L) 3.4 (0-160) 3.3(3.2-13.4) NS
Total cholesterol (mg/L) 174.8+45.3 204.2+38.1 0.001
HDL-C (mg/L) 48.1£14.1 52.1+£14.6 NS
LDL-C (mg/L) 106.3+35.4 132.5+£33.6 <0.0005
Triglycerides (mg/L) 101+47.2 98.4+50.3 NS
Vitamin By, (pg/L) 323 (57-2000) 314 (131-985) NS
Folic acid (ng/L) 5.3(1.3-24) 7.1(2.5-19.5) 0.017
Homocysteine (umol/L) 13.1 (5.2-41) 13(5.2-23.4) NS

IBD, inflammatory bowel disease, CRP, C-reactive protein, HDL-C, high density lipoprotein cholesterol, LDL-C, low density

lipoprotein cholesterol, NS, non significant

Alx in IBD patients compared with a group of healthy
controls. This was a small study that included 32 patients
with IBD (16 with CD and 16 with UC), 18-49 years old,
without CVD risk factors.”” The majority of patients
(88%) were in remission at the time of the evaluation.
However, no data were provided on disease activity
overall, such as the number and severity of flares in
the past, and the extent of intestinal involvement. This
is particularly important as the inflammatory burden
is the result of disease extent, duration, activity, and
treatment that aims to suppress intestinal inflammation.
In addition, although current smokers were excluded
from the study, there were no data on the proportion
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of ex-smokers, which may have accounted for the
difference in PWV, as smoking has a well-known impact
on endothelial function and arterial wall properties.

In our study 74% of IBD patients were in remission,
but most importantly 60% had mildly active disease
overall, as assessed by the number of flares during the
last two years. Furthermore, a significant proportion of
patients were treated with infliximab, a highly potent
anti-inflammatory agent, that may have accounted for
lower inflammatory burden in our study group. Finally,
LDL-C, a cardinal CVD risk factor, was significantly lower
in patients with IBD. The very low LDL-C levels in IBD
patients might be the result of intestinal malabsorption,
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Table 3. Disease characteristics in patients with IBD.

AIlIBD patients  Crohn’s disease (n=43) Ulcerative colitis (n=23) p-value

Disease duration (years) 8.4+6.7 7 (1-26) 7 (1-28) NS
Activity (%)

- Mild (0-1 flares/2 years) 39 (59.1) 26 (60.5) 13 (56.5)

« Moderate (2-3) 12(18.2) 9(20.9) 3(13) NS

- Severe (>4) 15(22.7) 8(18.6) 7 (30.4) NS
Remission (%) 49 (74.2) 33(76.7) 16 (69.6) NS
Disease extent-UC

- Left-sided colitis 12

- Extensive colitis 4

- Pancolitis 7
Disease extent-CD

« Terminal ileum 20

« Colon 9

- Terminal ileum and colon 1
CDAI 50.6+45.5
Mayo score 2.85+3.4
Previous surgery (%) 12(19) 12 (30) 0 0.010
Treatment (%)

«5-ASA 39 (56.1) 17 (39.5) 20 (87) 0.001

« Azathioprine 35(53) 21 (48.8) 14 (60.9) NS

« Anti-TNF-a 29 (43.9) 21 (48.8) 8(34.8) NS

- Corticosteroids 12(18.2) 6 (14) 6 (26.1) NS

IBD, inflammatory bowel diseases, UC, ulcerative colitis, CD, Crohn’s disease, CDAI, Crohn’s disease activity index, 5-ASA,
5-aminosalicylates, TNF-a, tumor necrosis factor a, NS, non significant.

in particular in those with CD, dietary habits or the
effect of chronic inflammation on lipid concentrations.
The above parameters, i.e. low inflammatory burden
and lower LDL-C, should be taken into consideration in
order to interpret the lack of difference in aortic stiffness
between IBD patients and controls in our study.

Early changes in the arterial wall have also been
assessed in patients with IBD by measuring carotid intima-
media thickness (cIMT).?'2° Plaque formation is the result
of long-standing changes in the arterial wall, which can
be detected before becoming clinically evident. cIMT is
associated with CVD risk factors, as well with the risk of
CVD events, thus it is widely used as a surrogate marker
of atherosclerosis.?’ The studies of cIMT in IBD patients
were, however, inconclusive, with half of them showing
increased cIMT in IBD patients and the rest no difference
compared with controls. The interpretation of these
results is hampered by the small number of patients, the
heterogeneity of the study populations with regards to
inflammatory burden and smoking habits, and the lack of
strict matching with controls.?®

The incidence of CVD and/or CVD events has been
assessed in retrospective cohorts, with the majority
showing increased incidence in IBD patients.'®'32° As

discussed above, in a Danish cohort of about 29,000
IBD patients there was 1.6-fold increased risk of CAD,
in particular in the first year after IBD diagnosis was
established.”* This study had someimportant limitations,
which also apply to the other cohort studies. The major
limitation is related to the accuracy of CVD risk factor
assessment, as there were no data on 2 major risk factors,
i.e. smoking and BMI. Even though BMI is usually low
in patients with IBD, this is not the case with smoking,
which may represent an important component of CVD
risk in IBD. Smoking seems to have a beneficial effect on
intestinal inflammation in UC, and its cessation has been
associated with exacerbations of intestinal inflammation
and increased risk of colectomy.®® In contrast, in CD
smoking may be associated with disease flares.>' A study
in 820 patients with IBD showed increased prevalence of
smoking among CD patients, whereas UC patients were
more likely to be non-smokers or ex-smokers.>? These
differences in smoking rates may account for increased
CVD risk in certain subgroups of IBD patients.** The
second limitation is associated with the accuracy of the
retrospective recording of CVD events, as methods used
to extract data are not always accurate (for example,
questionnaires mailed to patients). Another aspect of
the problem is that increased rates of CVD may reflect
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Table 4. Traditional cardiovascular risk factors in patients with Crohn's disease and ulcerative colitis.

Crohn’s disease (n=43) Ulcerative colitis (n=23) p-value
Gender (%)

- Male 18 (41.9) 11 (47.8)

- Female 25 (58.1) 12 (52.2) NS
Age (years) 37.9+9.5 35+11.5 NS
Smoking (%) 29 (67.4) 3(13) <0.0005
Smokers (%)

» Non-smokers 7 (16.3) 17 (73.9)

« Former 6 (14) 3(13) <0.0005

« Light 11 (25.6) 1(4.3)

« Heavy 19 (44.2) 2(8.7)

BMI (kg/m?) 23.7 (16.5-37.2) 23.9(17.8-36.6) NS
Hypertension (%) 2(4.7) 0 NS
MAP (mmHg) 86.4+11.1 87.6+£9.6 NS
Hyperlipidaemia (%) 0 0

Family history (%) 13(30.2) 7 (30.4) NS

BMI, body mass index, MAP, mean arterial pressure, NS, non significant.

Table 5. Laboratory investigations in patients with Crohn’s disease and ulcerative colitis.

Crohn’s disease Ulcerative colitis p value
Haemoglobin (g/dL) 1342 12.3+2.7 NS
White blood cells (x10%/L) 7.742.3 6.7+1.8 NS
Platelets (x10°/L) 277%73 291+£107 NS
CRP (mg/L) 5.2 (0-160) 3.2(0.1-36.2) NS
Total cholesterol (mg/L) 172 (63-259) 189 (91-268) NS
HDL-C (mg/L) 46.2+15.4 51.2+11.6 NS
LDL-C (mg/L) 102.5+£36.2 112.1+£34.2 NS
Triglycerides (mg/L) 99.1+44.9 104.1£52.1 NS
Vitamin By, (pg/L) 271 (57-762) 385 (195-2000) 0.010
Folic acid (ng/L) 4.4 (1.3-24) 7 (4.1-24) 0.011
Homocysteine (umol/L) 13.3(5.2-41) 11.9 (6-18.7) NS

CRP, C-reactive protein, HDL-C, high density lipoprotein cholesterol, LDL-C, low density lipoprotein cholesterol, NS, non

significant.

the closer medical surveillance that IBD patients receive,
as suggested by the higher incidence of CAD in the first
few months after IBD diagnosis in the Danish cohort.
Therefore, although several studies demonstrate
increased incidence of CVD in patients with IBD, their
limitations do not allow definitive conclusions.

Chronic systemic inflammation is an independent
CVD risk factor, as is clearly indicated by the paradigm
of rheumatologic disorders such as SLE, RA and
psoriasis. IBD are also characterized by chronic systemic
inflammation with extra-intestinal manifestations.
Thus, it could be supported that IBD are associated
with increased CVD risk that parallels rheumatologic
diseases. However, IBD patients exhibit some unique
features such as smoking pattern, lower BMI, and
dietary habits, which may alter this association. In order

© 2013 EMnviy Evoupeio. AOnpooriipwong

to elucidate a potential association between IBD and
CVD risk, prospective studies with sufficient number
of patients and long-term follow-up are needed. In
addition, thorough assessment of traditional CVD risk
factors, as well as patient stratification according to type
of disease, inflammatory burden, and type of treatment,
is required.

In conclusion, our study showed no difference in
aortic stiffness between patients with IBD and controls.
Mild disease activity, the use of highly potent anti-
inflammatory agents and low LDL-C levels may have
ameliorated the effect of chronic inflammation on
arterial wall properties. Future studies should include
patients with more severe disease activity and thus
higher inflammatory burden.
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