DOI: 10.5114/kitp.2014.41934

Evaluation of the intima-media complex in patients
with systemic lupus erythematosus

Brygida Przywara-Chowaniec!, Maciej Gawlikowski2, Michat Paluch?, Mariusz Oparal, Marek Pluszczyk?,

Agata Puzio!, Ewa Nowalny-Kozielskal

1] 0ddziat Kliniczny Kardiologii, Il Katedra, Slagski Uniwersytet Medyczny

2Fundacja Rozwoju Kardiochirurgii, Zabrze

Kardiochirurgia i Torakochirurgia Polska 2014; 11 (1): 63-68

Abstract

The aim of the study was to determine whether there are any
differences in the intima-media thickness (IMT) of carotid ar-
teries between the group of patients with systemic lupus ery-
thematosus (SLE) and the control group, and whether these
differences are a consequence of SLE or independent factors
of atherosclerosis development.

Material and methods: The patients were divided into three
groups: the study group (n = 25, mean age: 39.8 years) consist-
ing of patients suffering from SLE; the subgroup (n = 13, mean
age: 39.2 years) consisting of patients suffering only from SLE
without any accompanying diseases; and the control group
(n = 25, mean age: 37.1 years) consisting of healthy patients
(not suffering from SLE or any other disease of the connective
tissue). The IMT of the left and right common carotid arteries
(LCCA, RCCA) was measured by means of ultrasound.

Results: The analysis performed with the Mann-Whitney
U test showed that a statistically significant difference of
IMT occurs between the control group and the study groups
(p = 0.006 for LCCA and p < 0.001 for RCCA), while there is no
such relation (p = 0.86 for RCCA and p = 0.095 for LCCA) be-
tween the control group and the subgroup.

Conclusions: The group of patients with SLE was found to
have an increased IMT in comparison with the reference group.
The unfavorable influence of independent factors of athero-
sclerosis development on the increase of the IMT value in
patients with lupus was thus indicated. This observation sug-
gests a faster atherosclerotic process in this group of patients.
Key words: carotid intima-media thickness, lupus erythema-
tosus systemic.

Introduction

Over 90% of cases of stricture or obstruction of inter-
nal carotid arteries are caused by atherosclerosis. Athero-
sclerotic plaques are usually localized in the area of artery

Streszczenie

Celem badan byto okreslenie, czy wystepuja réznice w grubo-
sci kompleksu intima-media (IMT) tetnic szyjnych pomiedzy
grupa pacjentdw z toczniem trzewnym uktadowym (SLE) i gru-
pa kontrolna, a jesli tak, to czy réznice te sa nastepstwem tocz-
nia czy niezaleznych czynnikéw rozwoju miazdzycy.

Materiat i metody: Pacjentéw podzielono na trzy grupy. Grupa
badana (n = 25, sredni wiek: 39,8 roku) obejmowata chorych na
toczen trzewny uktadowy. Do podgrupy badanej (n = 13, Sredni
wiek: 39,2 roku) wtaczono pacjentéw chorujacych jedynie na
SLE, bez zadnych choréb towarzyszacych. Do grupy kontrolnej
wigczono 25 zdrowych pacjentéw (Sredni wiek: 37,1 roku), bez
cech SLE lub innych schorzen tkanki tacznej. Metoda ultraso-
nograficzna mierzono IMT obu tetnic szyjnych wspélnych.
Wyniki: W analizie przeprowadzonej z uzyciem testu U Man-
na-Whitneya wykazano, ze dla obu tetnic szyjnych zachodzi
znamienna statystycznie réznica wartosci IMT pomiedzy grupa
kontrolng a badang (p = 0,006 dla LCCA i p < 0,001 dla RCCA),
lecz brakuje takiej zalezno$ci pomiedzy grupa kontrolng a pod-
grupa badang (p = 0,86 dla RCCA i p = 0,095 dla LCCA).
Whnioski: W grupie chorych na SLE stwierdzono wieksza gru-
bos¢ kompleksu intima-media w poréwnaniu z populacja
ludzi zdrowych. Wykazano ponadto istotny wptyw niezalez-
nych czynnikéw rozwoju miazdzycy na zwiekszenie grubosci
kompleksu intima-media u pacjentéw z toczniem trzewnym
uktadowym. Obserwacja ta pozwala wnioskowa¢ o szybszym
procesie miazdzycowym w tej grupie chorych.

Stowa kluczowe: grubos¢ kompleksu intima-media, toczen
trzewny uktadowy.

bifurcation — most often within the common carotid artery
bulb and in the ostia of internal and external carotid arte-
ries, more rarely in the proximal part of the common caro-
tid artery. The development of ultrasound diagnostics has
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enabled non-invasive evaluation of atherosclerotic changes
through the examination of echogenicity, the structure and
some dimensions of vessels. The measurement of the inti-
ma-media thickness is of special importance in diagnosing
atherosclerotic changes [1, 2].

The intima-media complex is a structure of the arterial
wall from the tunica adventitia-tunica media borderline
to the tunica media-vessel lumen borderline. Ultrasound
examinations of the intima-media thickness (IMT) were in-
troduced into clinical diagnostics in the 1980s. Insufficient
resolution of the early ultrasound devices entailed lower
precision of the measurements, and this in turn contribu-
ted to considerable divergences in the results obtained
by different centers conducting the studies. As a consequ-
ence of the technical advancement of ultrasound devices,
the IMT measurement was made automated and the exa-
mination itself became more significant in the diagnostic
process.

According to the concept of parallel and simultane-
ous development of atherosclerosis [3-5] in many arterial
areas, atherosclerotic processes occurring in carotid arter-
ies are representative of analogous processes occurring
in other vessels. Common carotid arteries are easy to be
imaged by ultrasonography, and so the IMT measurement
in those arteries provides a precious source of information
about atherosclerotic processes progressing in arteries in
the areas difficult to access for diagnosis. The increased
IMT was shown to correlate with the presence of athero-
sclerotic changes in the coronary [6], renal [7] and lower
limb [8] arteries. The IMT measurement in the carotid ar-
tery in its extracranial part can serve as an early marker of
atherosclerotic changes and a risk factor for atherosclero-
tic organic complications [1, 2]. This very thickening of the
complex triggers a long process of building the atheroscle-
rotic plaque, whose fracturing in the future activates a car-
diovascular incident. Independent studies show that there
is a relation between the increased thickness of the IMT
complex in the common carotid artery and the risk of both
cerebral stroke and myocardial infarction [9]. These studies
have also found that the increased IMT measurement in
the carotid artery is accompanied by a raised susceptibility
to myocardial infarction and ischemic cerebral stroke [10,
11]. The IM complex thickness is an independent risk factor
for those diseases.

According to the standards established by the Polish Ul-
trasound Society in 2008 [12], the normal IMT value is less
than 1 mm. In patients with IMT values of 1.00-1.29 mm,
the thickening of the IMT complex is diagnosed, while
a value of IMT higher than 1.3 mm should be treated as an
indicator of diffuse atherosclerotic changes. The European
Society of Arterial Hypertension (2003) recognized IMT ex-
ceeding 0.9 mm as a sign of organ damage. Moreover, there
are suggestions in the literature [13] to treat IMT values
higher than 1 mm as the equivalent of a coronary disease.

It is not only the absolute IMT value, but also the annu-
al growth of this parameter, which is of great significance.
A further increase of IMT by 0.1 mm increases the risk of
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myocardial infarction by 10-15% and that of a cerebral stro-

ke by 13-18% [14].

Systemic lupus erythematosus (SLE) is one of the dise-
ases a common manifestation of which is a morbid process
that occupies the heart or vessels. The two-degree morta-
lity model for patients with SLE [15] assumes that infection
and nephropathy are an early cause of death, while car-
diovascular incidents are late causes. It should be noted
that symptomatic atherosclerosis occurs only in 6-10% of
SLE patients, but the presence of subclinical atherosclerosis
can be confirmed in as many as 30-40% [16, 17]. Arterial
hypertension, hyperlipidemia and diabetes are additional,
independent factors of atherosclerosis development in pa-
tients with SLE [17], which is why identifying patients from
the cardiovascular incident risk group becomes a substan-
tial matter.

One of the diagnostic tests of atherosclerosis develop-
ment in SLE patients can be the IMT measurement in the
ultrasound examination [18, 19]. This examination is non-
invasive, does not require contrast media, is cheap and
widely accessible, and, therefore, it allows one to identify
patients from the cardiovascular risk group.

The aim of the study was to determine:

* whether there are differences in the thickness of the ca-
rotid arteries intima-media complex between the group
of patients with systemic lupus erythematosus and the
control group,

and
« whether these differences are a consequence of lupus or

independent factors of atherosclerosis development.

Material and methods

The IMT of common carotid arties was compared in two
patient groups:
* The study group consisted of 25 patients, including 21 wo-
men and 4 men at the age of 29-52 years (mean age
39.8 years), suffering from systemic lupus erythematosus.
The lupus diagnosis was proposed on the basis of the cri-
teria developed by the American College of Rheumatology
(updated in 1997 [20]). The mean duration of the disease
at the time of taking the IMT measurement was 4 years.
The accompanying diseases in this group included arte-
rial hypertension (7 cases — grade 1 or higher according
to the ESH/ESC classification), hyperlipidemia (12 cases
—diagnosis: TC > 5 mmol/l and/or LDL-C > 3.0 mmol or TG
> 1.7 mmol/l), diabetes type 2 (2 cases, diagnosed accor-
ding to the WHO criteria). At the time of the examination
the patients did not report any diseases other than those
mentioned above. The IMT measurement was performed
as part of the diagnostics of the cardiovascular condition.
The control group consisted of 25 healthy patients, inclu-
ding 20 women and 5 men at the age of 20-51 years (mean
age 37.1 years), who underwent routine check-up exami-
nations and in whom neither any criteria of lupus or any
other disease of the connective tissue, nor any features
of the metabolic syndrome, arterial hypertension, hyperli-
pidemia or pathologic glucose tolerance were found.
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Tab. I. Descriptive statistics of the variables

Study group
LCCA 25 0.88 0.40 1.10 1.00 1.00 0.25
RCCA 25 0.90 0.40 1.30 0.90 1.00 0.22
Study subgroup
LCCA 13 0.75 0.40 1.10 0.40 1.00 0.29
RCCA 13 0.78 0.40 1.10 0.50 1.00 0.24
Control group
LCCA 25 0.68 0.40 1.20 0.60 0.70 0.19
RCCA 25 0.61 0.40 1.30 0.50 0.70 0.21
Lipid disorders, diabetes and arterial hypertension are Results

independent atherosclerosis [21] development factors,
which is why a subgroup of patients suffering only from
systemic lupus erythematosus and without any accompa-
nying diseases was selected from the study group. The sub-
group included 13 patients (11 women, 2 men) at the age of
29-50 years (mean age 39.2 years).

The study was approved by the Ethics Committee of the
Silesian Medical University. Written informed consent was
obtained from patients of the study and the control group.

A USG Vivid 7 device with a 3.6 MHz probe was used
in the study. The thickness of the intima-media complex of
both common carotid arteries (LCCA, RCCA) was measured
at the distance of about 1 cm from the bulb. The IMT me-
asurement was taken at the cross section of the vessel, the
innermost layers, where the focus of the device was set.
The distance between the first, clearly separated bright line
(vessel lumen — tunica media borderline) and the second
bright line (tunica media - tunica adventitia borderline)
determined the complex thickness. The measurement was
made with 0.1 mm accuracy. Ten measurements were per-
formed for each carotid artery.

For each series of measurements, the observations that
did not fit into the range of mean value + 1 x standard
deviation were treated as odd values and were removed
from the series. The IMT measurement for each series
was the arithmetic mean of the remaining observations.
The data received from the examinations were analyzed
statistically. The character of random variable distribution
was assessed by means of the Kolmogorov-Smirnov test.
Variance cohesion in groups was determined on the basis
of Levene’s test at the significance level of p = 0.05. The
data obtained from the test were analyzed by the ANOVA
single-factor variance analysis (with Scheffe’s post-hoc test
analysis) or its non-parametric equivalent, the ANOVA Kru-
skal-Wallis test (in this case, the Mann-Whitney U test with
the significance level of p = 0.05 was used in the post-hoc
analysis for each pair of groups). Calculations were carried
out by means of Statistica ver. 10.
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Basic descriptive statistics of the study groups are
shown in Table I. The analysis of the result of the Kolmogo-
rov-Smirnov test indicates that the distribution of the ran-
dom variable differs from the normal one. In Levene’s test,
the homogeneity (p = 0.3351) for the RCCA variable was
proved, while for the LCCA variable there was no variance
homogeneity in the groups (p = 0.068). A further analysis
involved non-parametric tests (Kruskal-Wallis and Mann-
Whitney U tests).

The performed ANOVA Kruskal-Wallis test showed a sta-
tistically significant difference of mean IMT values in the
analyzed groups (for LCCA p = 0.024, for RCCA p = 0.005).
The results are presented in Figure 1.

A further analysis performed with the Mann-Whitney
U test indicated (Table Il, Table Ill) that a statistically signi-
ficant difference of IMT values for both carotid arteries oc-
curs between the control and the study groups (p = 0.006
for LCCA and p < 0.001 for RCCA), while there is no such re-
lation (p = 0.86 for RCCA and p = 0.095 for LCCA) between
the control group and the study group of patients suffering
only from lupus (without coexisting diseases as indepen-
dent factors of atherosclerosis development).

Discussion

Numerous studies show that there is a relation be-
tween an increased IMT in the common carotid artery and
the risk of both cerebral stroke and myocardial infarction
[1, 2, 7-11, 13, 19, 22]. It was found that the increased thick-
ness of the intima-media complex of internal and external
carotid arteries is accompanied by increased susceptibility
to myocardial infarction and ischemic cerebral stroke [10,
11]. The thickness of the IMT complex is an independent
risk factor of those diseases. According to the concept of
parallel atherosclerosis development [3-5], early atheroscle-
rotic changes observed in the lumen of peripheral arteries
are a reflection of a generalized atherosclerotic process
in other vessels. For that reason, measurement of the in-
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Fig. 1. Mean IMT values of the left and right carotid artery in the analyzed groups

Tab. II. Results of the Mann-Whitney U test for the study group versus the control group

Study group Control group
Mean i en Mean i bon
LCCA 25 0.88 0.25 25 0.68 0.19 0.006
RCCA 25 0.90 0.22 25 0.61 0.21 < 0.001

Tab. Ill. Results of the Mann-Whitney U test for the study subgroup versus the control group

Study subgroup Control group
Mean G bon Mean i bon
LCCA 13 0.75 0.29 25 0.68 0.19 0.860
RCCA 13 0.78 0.24 25 0.61 0.21 0.095

tima-media complex is presently a recognized evaluation
method both of the initial and advanced atherosclerotic
changes and also a control method of the applied pharma-
cotherapy efficiency. The method of IMT measurement is
also used in determining the probability of the occurrence
of coronary disease and evaluation of the risk of cardio-
vascular incidents in the general population [23]. Studies
performed in numerous research centers [16, 17, 24, 25]
indicate faster progression of the atherosclerotic process
in people suffering from diseases of the connective tissue,
including systemic lupus erythematosus. However, the re-
sults presented in this study show that such progression
occurs mainly in patients with additional factors of athero-
sclerosis development, such as lipid disorders, diabetes or
arterial hypertension.

The statistical analysis of results, due to the lack of
normal distribution of the random variable in the study
groups, used non-parametric tests, i.e. the ANOVA Kruskal-
Wallis and Mann-Whitney U tests [26, 27]. These tests can
be used for measurable and ordinal data, the distribution
of which does not comply with Student t-test assumptions.
In the case of measurable data, the null hypothesis is based
on the lack of significant differences between arithmetic
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means. It is assessed [28] that the strength of the Mann-
Whitney U test is about 95% of that of the Student t-test.
In the present study, the test strength in the pair of stu-
dy-control groups was 0.89, while in the control-subgroup
pair it was 0.53. It is assumed [26] that a satisfactory test
strength is over 0.75, and so the results of the compari-
son between the control group and the subgroup should be
treated cautiously.

The results of the studies show that the intima-media
complex thickness among the patients with systemic lupus
erythematosus is statistically bigger than among the heal-
thy subjects of the same age. The mean IMT value for the
study group was from 0.2 mm (LCCA) to 0.3 mm (RCCA) hi-
gher than for the control group. There were some people in
both groups who had minimal values (0.4 mm) and maxi-
mal values (1.3 mm), yet the number of people with a thic-
kened intima-media complex (IMT equal to or higher than
1.0 mm) was considerably higher in the study group. These
explicit tendencies did not occur between the control group
and the subgroup suffering only from lupus. In this case,
the difference was only 0.15 mm. Following the criteria of
the Polish Ultrasound Society [12], only 4% of cases of the
IMT value in the whole study group were understood as in-
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dicating the presence of diffused atherosclerotic changes,
while as many as 72% of cases had a justified diagnosis
of thickened intima-media complex. The important fact is
that not a single case was diagnosed in the group suffering
only from lupus, where the IMT > 1.3 mm, while the number
of cases with a thickened complex was almost two times
smaller and amounted to 41%. These observations confirm
the results obtained by other research centers, which pro-
ved fast progression of the atherosclerotic process among
people suffering from systemic diseases of the connective
tissue, including lupus [16, 17, 24]. However, they also in-
dicate that the dynamics of this process depend on addi-
tional, coexisting factors, such as hyperlipidemia, arterial
hypertension or diabetes.

Systemic lupus erythematosus is a chronic autoimmu-
nological disease occupying numerous tissues and organs.
This disease can develop at any age, but the incidence peak
falls at the age of 20 to 40 years. Clinical experience sug-
gests that the inflammatory process develops in the cardio-
vascular system in a high percentage of patients suffering
from SLE (up to 60%). It was proved [25] that it can involve
the pericardium, myocardium, endocardium, valves and
coronary and peripheral vessels. Early vessel atherosclero-
sis, occurring even in pediatric patients, is a complication
common for systemic diseases of the connective tissue.
The IMT examination should become a fundamental one
for all patients with diagnosed diseases of the connective
tissue and should be performed regularly in order to pre-
vent the unfavorable consequence of developing athero-
sclerosis [29]. The doctor also should recommend to this
group a lifestyle that will prevent the occurrence of other
factors of atherosclerotic changes.

Conclusions

The group of patients with SLE was found to have in-
creased thickness of the intima-media complex in compari-
son with the population of healthy subjects. Moreover, the
unfavorable influence of independent factors of atheroscle-
rosis development on the increase of the IMT value in pa-
tients with lupus was observed. This observation suggests
faster progression of the atherosclerotic process in this gro-
up of patients.

The measurement of IMT enables observation of pro-
gression of atherosclerosis in asymptomatic patients. It
provides priceless time, during which a proper treatment
can be administered and a long-term observation can be
carried out. The fact that IMT measurement is cheap, repe-
atable and easy to perform is of great importance, which
is why we believe that it should be used more widely as
a non-invasive screening test in atherosclerosis diagnostics
and monitoring.
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