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ABSTRACT

Introduction: Atherosclerosis in young and premenopausal women with systemic lupus erythematosus
(SLE) is frequent, premature and progressive. Although asymptomatic or with atypical clinical presen-
tation, the patients are at high risk of cardiac events. Aim of this study is to estimate the risk profile for
atherogenesis and the prevalence of myocardial perfusion abnormalities with 99mTc myocardial perfusion
scintigraphy (MPS) in young and premenopausal women.

Material and methods: Sixty female patients, aged 30-72 years (divided into two subgroups - patients
under 45 years of age and patients over 45 years), diagnosed with SLE for over of 5 years, in active phase of
the disease were analyzed for disease activity scores (SLEDAI), the immunologic status of the disease (ANA
and a-DNA antibodies in the serum), procoagulant tendency (antiphospholipid antibodies -APhL and lu-
pus-anticoagulant-LAC), the activity of the inflammatory process (hsCRP), the anti-SLE therapeutic approach
and the presence of traditional risk factors for atherosclerosis (BMI, smoking, hypertension, hyperlipidemia,
diabetes, and familial history for the CAD). Using one-day Dipyridamol — Rest 9mTc SPECT Gated MPS
SPECT the extent, severity and reversibility of myocardial perfusion abnormalities were estimated, along with
summed scores at stress, rest and summed difference scores and left ventricle volumes and ejection fraction.

Results: Abnormal MPS SPECT were detected in 27/60 or in 45% of patients, with one vessel affection of
66.7% (18/27pts) of LAD and 14.8% (4/27pts) o RCA and with two vessel disease of LAD/RCA in 2/27
pts (7.4%) and LAD/Cx in 3/27pts (11.1%). Myocardial perfusion abnormalities were equally prevalent
in subgroups of patients younger than 45 years (44,4%) and in patients older than 45 years (45.5%) (ns).
The subgroups did not differ significantly concerning the extent of perfusion abnormalities (9,8+3.2%
of LV myocardial mass vs. 9,8+7.1%,ns), their severity (with predominance of mild perfusion defects,
48,6% vs. 51,3%,ns) and reversibility (reversible in 41.3% and 58.6%, ns). The differences between the
summed scores of severity and the extent of ischemia in the two subgroups were statistically nonsignificant.
Younger patients had significantly higher end-diastolic, end-systolic and stroke volumes during stress and
rest conditions, compared to older patients (p<0,01) although there were no differences in systolic function,
which was not affected in either of the groups as expressed threw ejection fraction.

Although nonsignificant, younger patients had higher values of hsCRP and higher procoagulant activi-
ty (positive aPhL, LAC) while they were with more active disease activity, with higher SLEDAI score
compared to older patients (p=0.028). Higher SLEDAI score and LV volumes, especially EDV at stress
were identified as predictor of abnormal MPS in younger groups and more aggressive multidrug anti SLE
treatment as predictor of normal MPS.

Conclusion: The prevalence and characteristics of myocardial perfusion abnormalities in young SLE are
equal as the same in older SLE patients, which indicates the presence of premature, accelerated athero-
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sclerosis in young cohort of patients with SLE. Younger SLE patients with pure disease control (higher
SLEDALI score, less aggressive treatment, high hsCRP values and pronounced procoagulant tendency)
should undergo screening for myocardial perfusion abnormalities s using 99mTc MIBI MPS).

Keywords: young/premenopausal SLE patients, premature atherosclerosis, proatherogenetic risk factors,
myocardial perfusion, myocardial perfusion scintigraphy

INTRODUCTION

Systemic Lupus Erythematosus (SLE) is a
multisystem, chronic, inflammatory autoimmune
disease that characteristically occurs in young
women. The association of SLE with atheroscle-
rosis has been recognized more than four decades
ago, when Urowitz indicated myocardial infarc-
tion as the most common cause of late mortality
in patients with SLE [1]. The prevalence of symp-
tomatic patients with SLE and atherosclerosis in
large number of prospective SLE cohort stydies is
higher compared to their non-SLE peers. It varies
from 6.6% [2], 8.3% [3] and 10.9% (4,), with the
median age of the first coronary event (myocar-
dial infarction, angina, sudden death) from 48-51
years after the mean 7-10 years duration of SLE.
Thus, atherosclerosis in young and premenopaus-
al women with SLE is very frequent, premature,
progressive with atypical clinical presentation or
asymptomatic. At the age of 35-44 years, they are
in 5 to 6, up to 50 times higher risk of myocardial
infarction than a group of women of similar age in
the Framingham study. Two thirds of the first car-
diac events after SLE diagnosis occur in women
under 55 years of age [2, 5, 6].

Today, SLE is considered as a strong, inde-
pendent risk factor for atherosclerosis. The patho-
physiological mechanisms of its onset and unfavor-
able evolution have not been fully understood. The
traditional risk factors for atherosclerosis (cigarette
smoking, hypertension, dyslipidemia, obesity, dia-
betes mellitus, sedentary lifestyle) play significant,
but not exclusive role in SLE-related atherogenesis.
More likely, they promote accelerated atheroscle-
rosis operating together with SLE- specific factors
such as long duration, high disease activity, poorer
immunosuppression and control of disease activi-
ty, imbalance of protective and proatherogenetic
effects of anti-SLE medications, especially of cor-
ticosteroids, and others. They act through complex
pathogenesis, with participation in immune mediat-
ed systemic inflammation and endothelial dysfunc-

tion, causing direct or indirect vascular damage and
pronounced procoagulant tendency [7].

Recognition of the risk factors and early
diagnosis of subclinical, premature atheroscle-
rosis in young women with SLE are diagnostic
challenge for which several diagnostic methods
and biological markers-surrogates of atheroscle-
rosis are proposed. This paper aimed to examine
the prevalence of myocardial perfusion abnor-
malities in asymptomatic young women with
SLE using the method of 99mTc MIBI myocar-
dial perfusion scintigraphy in correlation with
their risk profile for atherosclerosis.

MATERIAL AND METHODS

60 female patients (age range 30-72 years),
with SLE (according ACR criteria), were enrolled
the study. They were divided into two subgroups
(a group of patients under 45 years of age - 27/60
and a group of patients over 45 years — 33/60).,
with SLE (according ACR criteria), were enrolled
the study. The inclusion criteria were: disease du-
ration of more than five years and active phase of
SLE, estimated with SLEDAI score system. Each
patient was evaluated for the immunologic status
of the disease (ANA and a-DNA antibodies in the
serum), procoagulant tendency (antiphospholipid
antibodies -APhL and lupus-anticoagulant-LAC),
the activity of the inflammatory process (hsCRP),
the anti-SLE therapeutic approach and the pres-
ence of traditional risk factors (BMI, smoking,
hypertension, hyperlipidemia, diabetes, and fa-
milial history for the CAD).

All patients underwent one-day Dipyr-
idamol — Rest 99mTc SPECT Gated Myocardial
perfusion scintigraphy (Institute of Pathophysiol-
ogy and Nuclear Medicine, University Clinic of
Cardiology). After 24 hours withdrawal of cardi-
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ologic therapy and refraining of caffeine content
products, in fasting condition a dose of 300MBq
of 99mTc MIBI was applied in patients at rest,
followed by an ECG-synchronized SPECT acqui-
sition of myocardial perfusion scans (rest study).
According to one-day protocol a stress study
was performed 3 hours later, using pharmaco-
logic stressor Dipyridamol at dose of 0.56 mg/kg
BM/4 min. at , After 3 hours, under blood pres-
sure and ECG- monitoring, followed with injec-
tion of 600MBq of 99mTc MIBI and myocardial
stress scan acquisition using the same acquisition
mode. Myocardial perfusion scans were analyzed
visually and with a 17-segment semi quantitative
estimation of the relative accumulated radioactiv-
ity in the segments, expressed as a percentage in
relation to the highest radiotracer acceptance, and
then presented according to the score system, as a
summarized stress score (SSS), summarized rest
(SRS) and summarized differential scores (SDS):
score 0 - normal perfusion with 75-100% accumu-
lated radioactivity, score 1 - mild ischemia with
60-75%, score 2 - moderate ischemia with 50-
65%, score 3 - severe ischemia with 30-50% and
score 4- absent perfusion with, less than 30% of
accumulated radioactivity). An abnormal perfu-
sion scan was considered a scan with the presence
of reversible perfusion defects, which confirmed
the presence of stress-induced ischemia and fixed
defects as a mark of a more pronounced myocar-
dial hypo perfusion, persisting on both-rest and
stress study. All the segments with attenuation
phenomena and segments with reverse redistribu-
tion were excluded from the analysis. The ECG
synchronized study (Gated modality) enabled
the assessment of the functional status of the left
ventricle, in stress and rest, through the follow-
ing parameters: an ejection fraction (EF, normally
above 65%), an end-diastolic volume (EDV), and
an end- systolic volume (ESV) index of transient
ischemic dilatation (TID, normal to 1.2).

Statistical analysis

Statistical analysis was performed utilizing
SPSS Inc.Chigaco, IL, (version 15). Continuous
variables were expressed as mean+SD, while cat-
egorical as absolute values and percentages. Chi
square test for categorical and t-test for continu-
ous variables, and non-parametric Fisher’s exact
and the Mann Whitney U test were used, respec-
tively. Odds ratios were calculated and Mantel
Haenszel OR estimate was used for determination
of significance of OR. Correlations were present-

ed threw correlation coefficients, uni/multivariate
linear (for continuous) or logistic regression ana-
lyze (backword conditional) was utilized for iden-
tification of prediction variables. Significance was
determined at the level of 0,05.

The design and the protocol of the study
was previously approved by the Ethics Commit-
tee for Human Research at the Faculty of Med-
icine, University “St. Cyril and Methodius” in
Skopje, and all the patients were familiar with
the study objectives and protocol and gave their
written consent.

RESULTS

A group of 60 female patients with SLE was
analyzed, with mean age of the group 48.2 + 11.6
years (30-72 years) and mean duration of the un-
derlying disease of 16.5 + 8.3 years (Table 1).For
comparative purposes, the group is divided into
a group of patients under 45 years of age - 27/60
(45% of patients) and a group of patients older than
45 years - 33/60 (55% of patients).The groups dif-
fered significantly for the mean age of 37+4.5 years
in the younger, compared with /instead of 57.4 +
6.4 years in the older group, p <0.0001 and the du-
ration of SLE of 10.3 + 4.4 years in the younger
group, compared with / instead of 21 , 6 + 7.2 years
in the elderly group of patients, p <0.0001.

All patients were in the active phase of the
disease, according to the SLEDAI score, but it was
significantly higher in younger group compared
to the group of the elderly patients (p <0.047 /
0.028), indicating their higher disease activity. Of
all examined patients, 81.7% of the patients were
positive for ANA and a-DNA, with no significant
difference between the groups (87.9% in the group
of elderly patients with OR 1.559, CI 95% 0,891-
2.729, compared to 74.1% in younger patients).
Notable, higher procoagulant tendency was found
in younger patients — although not significant,
but the positive aPhL and LAC were present in
the higher percent of the patients in the younger
group (63% with OR 1.229/1.451, CI 95% 0.824-
2.048/0.907-2.319, vs 48,5%/42.4% in elderly
patients). Additionally, they showed higher in-
flammatory activity according to hsCRP, as a bio-
logical marker of inflammation, which was higher
in younger patients, again with no statistical sig-
nificance. Corticosteroid therapy in combination
with only one anti-SLE drug (dual therapy) was
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Table 1. Comparative presentation of proatherogenetic risk profile of the study group according to grouping variable -
SLE related risk factors and traditional risk factors for atherosclerosis, in general and in younger (<45years) and older

(>45 years) group
SLE-RELATED RISK FACTORS FOR ATHEROSCLEROSIS
Variable Total of Group I Group II Sig Sig OR CI (95%) Mantel
60 pts 27 pts 33pts Non - Haenszel
(100%) (<45y) (=45y) par. OR sig.
tests
SLEDAI 4.9+1.9 5.54£2.2 4.5+1.6 0.047 0.028
ANA/a-DNA 49(81.7%) 20 (74.1%) 29(87.9%) ns ns 1.559 .891-2.729 | ns
(GrouplI)
Anti-PhL AB 33(55%) 17(63%) 16(48.5%) ns ns 1.299 .824-2.048 | ns
(Group I)
Lupus anticoagulasa | 31(51.7%) 17(63%) 14(42.4%) 0.092 ns 1.451 .907-2.319 | ns
(Group I)
hsCRP 45.5427.3 49.6+29.1 42.2429.7 ns ns
Therapy protocol
Cortico+1 more 36 (61%) 12 (46,2%) 24 72,7%) 0,035 0>039 1.704 09742981 | 0.004
Cortico+2 more 23 (39%) 14 (53.8%) 9 (27.3%) (Group I)
TRADITIONAL RISK FACTORS FOR ATHEROSCLEROSIS
Variable Total Group I Group II Sig Sig OR CI (95%) Mantel
60 pts 27 pts 33 pts Non-par. Haenszel
(100%) (<45y) (>45y) tests OR sig.
Smoking 10(15.7%) 6 (22.2%) 4 (12,1%) ns ns
HTA 30 (50%) 8(29.6%) 22 66.7%) 0.004 | 0.005 2.375 1.236-4.563 | 0.005
(GrouplI)
PVD 9 (15%) 3 (11,1%) 6 (18,2%) ns ns
Family history 15 (25%) 2 (7.4%) 13 (39.4%) 0.004 | 0.005 4.167 1.117-15542 | 0.010
(GrouplI)
Menopause 25 (60%) 0 25 75,8%) 0,000 | 0,000
DM 11 (18.3%) 5(18.3%) 6 (18.2%) ns ns
Obesity (BMI>30) 15 (25%) 6 (22.2%) 9 (27.3%) ns ns
BMI 26.445.8 26.346.5 26.245.6 ns ns
HLP 23 (38.3%) | 9(33.3%) 14 42,4%) ns ns
No of risk factors 2.3+1.7 1.4£1.1 2.9+1.7 0.000 | 0.001

Legend: Anti PhL AB- antiphospholipid antibody; ANA/aDNA-antinuclear antibody, anti DNA antibody; BMI-body mass
index; hsCRP-C reactive protein, DM-diabetes mellitus; HTA-arterial hypertension; HLP-hyperlipoproteinemia; PVD-
peripheral vascular disease; SLEDAI-SLE Disease Activity Index

OR-odds ratio; Cl-confidence interval

more frequently used in elderly patients, while
younger patients were treated more aggressively,
with corticosteroid therapy in combination with
two or three more anti-SLE drugs(triple therapy)
(p <0.05) (Table 1).

All the examined patients were wihtout
heart disease symptoms, without history of
previous myocardial infarction or coronary
intervention and without coronary arteries by-
pass graft surgeries. 20/27 patients (74%) of
younger patients and 25/33 (76%) of elderly
patients had atypical symptoms of myocardi-
al ischemia - chest discomfort, 4/27 (15%) of
young patients, vs. 8/33 (24%) of the elderly
patients had fatigue and 3/27 (11%) of young
patients had dyspnea.

Considering the presence of tradition-
al risk factors for atherosclerosis and the risk

profile of younger versus older SLE patients, as
expected, older SLE patients had longer disease
duration, more severe risk profile with more
CAD risk factors - with 2,375 OR for having
hypertension, 4,167 OR for family history for
CVD, for menopause (p<0.005, p<0.0001). The
findings were confirmed with non-parametric
(Mann-Whitney U, Kolmogorov-Smirnov, In-
dependent samples median test, Independent
samples Moses test) tests also, because of the
relatively small sample size and large variance
of most of the continuous variables which re-
sulted with high standard deviation, although
we observed no differences between mean and
median for the afore mentioned variables. These
findings were confirmed with correlation analy-
sis between the age groups and the risk factors
for atherosclerosis (Table 4a).
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Table 4a. Correlation of age subgroups with some risk factors for athersclerosis

Th
|Age group I/I1 SLE dur. ICRP HTA Familyhistory Menopause INo of RFtriple
Correlation 369" 367" L3697 367 764" ,400 -,393)"
Signif. (2-tailed) ,004 ,004 ,004 ,004 ,000 ,002 ,002
Df 60 60 60 60 60 57 60

In the general group, abnormal MPS SPECT
or myocardial perfusion abnormalities were de-
tected in 27/60 or in 45% of patients, with one

vessel affection of 66.7% (18/27pts) of LAD and

Table 2. Comparative MPS SPECT parameters of the study group in general and and in younger (<45years) and older

14.8% (4/27pts) o RCA and with two vessel dis-
ease of LAD/RCA in 2/27 pts (7.4%) and LAD/
Cx in 3/27pts (11.1%) (Table 2).

(=45 years) group
Variable Total Group I Group 11 Sig Sig
(100%) (<45y) (=45y) Non-parametric
No of pts and percentage 60 (100%) 27 (45%) 33 (55%) ns ns
MPS SPECT
. Normal 33 (55%) 15 (55.6%) 18 (54.5%) ns ns
. Abnormal 27 (45%) 12 (44.4%) 15 (45.5%)
Abnormal MPS SPECT
Extent of
perfusion abnormalities:
. LAD extent (%) 9.8+5.6 9.8+3.2 9.8+7.1 ns ns
. RCA extent (%) 1.943.8* 0 3.5+4.6% ns ns
. Cx extent (%) 0.7+1.9*% 0.5+1.7* 0.9+1.9% ns ns
*vs LAD (%) *p<0.0001 *p<0.0001 *p<0.0001
Severity of
perfusion abnormalities
. Mild 37/52(71.1%) 18/37(48.6%) 19/37(51.3%)
. Moderate 14/52(26.9%) 6/14(42.8%) 8/14(57.2%) ns
. Severe 1/52 (1.9%) 0 1(100%)
Reversibility of
perfusion abnormalities
(total of 52):
. reversible 29/52(55.7%) 12/29(41.3%) 17/29(58.6%)
. fixed 7/52(13.5%) 3/7(42.9%) 4/7(57.14%) ns
. reverse redistribution 14/52(26.9%) 9/14(64.3%) 5/14(35.7%)
. diffuse inhomogeneity 2/52(3.8%) 0 2/2(100%)
LAD severity
. mild 25 (41.7%) 14(51.9%) 11/33(33.3%)
. moderate 10 (16.7%) 6(22.2%) 4 (12.1%) ns 0.081
. severe 1(1.7%) 0 1 (3%)
LAD reversibility
. reversible 18 (30%) 10 (37%) 8(24.2%)
. fixed 7 (11.7%) 3 (11.1%) 4 (12.1%) ns 0.056
. reverse redistribution 11 (18.3%) 7 (25.9%) 4 (12.1%)
RCA severity
. mild 8 (13.3%) 2 (7.4%) 6 (18.2%) ns 0.043
. moderate 3 (5.0%) 0 3 (9.1%)
RCA reversibility
. reversible 6 (10%) 0 6 (18.2%)
. reverse redistribution 3 (5%) 2 (7.4%) 1 (3%) 0.050 0.062
. diffuse inhomogeneity 2 (3.3%) 0 2 (6.1%)
Cx severity
. mild 4 (6.7%) 2 (7.4%) 2 (6.1%) ns ns
. moderate 1(1.7%) 0 1(3.0%)
Cx reversibility
. reversible 5(8.3%) 2 (7.4%) 3(9.1%) ns ns
Quantitative analysis of MPS SPECT / Summed Severity and Extent scores
SSS 3.1+2.2 2.2+0.6 3.7+2.8 0.067 ns
SRS 0.6+1.5 0.2+0.6 0.9+1.9 ns ns
SDS 2.6+2.1 2.0£1.0 3.1+2.6 ns ns
RV 26 (43.3%) 12 (44.4%) 14 (42.4%) ns ns
TID 1.1+0.2 1.0+0.1 1.1+0.2 ns ns
LEFT VENTRICLE FUNCTIONAL PARAMETERS
ESV stress ml 24.6+12.2 29.5+11.8 20.5+11.2 0.004
EDV stress ml 83.6+26.2 95.0+24.7 74.3+23.9 0.002
SV stress ml 59.1£16.1 65.6+14.9 53.8+15.2 0.004
EF stress % 68+6 68+5 69+6 ns
ESV rest ml 23.1+13.4 28.3+£12.7 18.8+12.5 0.006
EDV rest ml 79.1£28.5 92.1424.3 68.1+27.3 0.001
SV rest ml 56.1+19.3 64.0+£16.6 49.3+18.9 0.003
EF rest % 6948 7049 6948

Legend: *-extent of perfusion defect expressed as a % of left ventricular mass; MPS S
imaging with single photon emission computed tomography, LAD-left anterior descending coronary artery;, RCA-right
coronary artery; Cx-circumflex artery, SSS-summed stress score; SRS-summed rest score; SDS-summed difference score;
RV-right ventricle; TID-transitory ischemic dilatation; EDV-end-diastolic volume; ESV-end-systolic volume; SV-stroke
volume,; EF-ejection fraction

ns
ECT- myocardial perfusion
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Abnormal MPS SPECT was equally prev-
alent in subgroups of older (45.5%) and unex-
pected, in younger patients (44.4%). At the same
time, the characteristics of perfusion abnormali-
ties in groups of younger and elderly patients are
very similar and listed in Table 2. The extent of
perfusion abnormalities is most expressed for the
vascular territory of LAD, both in the younger
and older patients (ns). In terms of their severi-
ty, in general group there were the dominance of
mild perfusion (71.1%) and much less moderate
(26.9%) and severe abnormalities (1.9%). There
were not statistically significant difference in the
presence of mild, moderate and sever perfusion
abnormalities in both subgroups. The same data
are registered for the reversibility of the patho-
logical changes. Separately observed, the vascu-
lar territories, abnormalities in the LAD territory

dominate in younger patients (non-significant
difference), and only statistically significant dif-
ference is in the elderly group of patients for the
RCA territory. The summed scores of severity and
the extent of ischemia in the two subgroups were
statistically non-significant.

Patients from Group I (younger than 45
years), had significantly higher end-diastolic,
and-systolic and stroke volumes during stress and
rest conditions, compared to patients in Group II
(older than 45y), although there were no differ-
ences in systolic function, which was not affected
in either of the groups as expressed threw ejec-
tion fraction (Table 2) These findings are also
confirmed with the correlation analysis (Table 4b)
between the age groups and LV functional param-
eters, (Table 4b, Figure 1).

Table 4b. Correlation of age subgroups and LV functional parameters

Age group I/Il | EDVs ESVs SVs EFs EDVr ESVr Svr EF
Correlation - o - - . -
Coefficient -428) -.400) -.387) -.048) -453) -434) -.372) -.115)
Sig. (2-tailed) .001 .002 .002 715 .000 .001 .004 .386
df N 60 60 60 60 59 59 59 59
O vsREDY (ml)
o S ve RESY (ml)
o Svs R3SV (ml)
1 OS5 vs R EF (%)
1204 05°
o ©
° [+]
100 dE; o
o 0
<] 9 .
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Figure 1. Scatter plot-Overlay of correlations between LV functional parameters



MYOCARDIAL PERFUSION ABNORMALITIES IN YOUNG AND PREMENOPAUSAL WOMEN WITH SYSTEMIC LUPUS... 85

The relationship between the therapeutic
approach - CS with 1 more (dual-therapy) or CS
with 2 more (triple therapy) with anti SLE drugs is
shown in Table 3. All our patients received corti-
costeroid therapy in combination with one, or two
and three other DMD (disease modifying drugs).
In the elderly group, 72.7% of patients received CS
plus monotherapy, while younger subjects were al-
most equally treated with CS plus mono- and dual/
triple therapy (46.2% and 53.8%). But interesting

results were found when we compared intensity of
the medical treatment with the MPS results and age
group. Younger patients with normal MPS study
had 3,088 OR to be on combined CS plus dual/
triple therapy (p=0,047) or they were treated more
aggressively. On the other hand, younger patients
with pathological MPS were treated more frequent-
ly with less aggressive therapeutical approach, re-
ceiving CS plus monotherapy, although this data
was not significant. (Table 3).

Table 3. Association between SLE therapy, age subgroups and MPS SPECT results

Variable Total of Group I Group 11 Sig Sig Odds Ratio CI(95%) | Mantel
60 pts (<45y) (>45y) Haenszel
(100%) OR est.
No 60 (100%) 27 (45%) 33 (55%) ns
MPS SPECT
Normal 33 (55%) 15 (55.6%) 18 (54.5%) | ns
Abnormal | 27 (45%) 12 (44.4%) 15 (45.5%)
CS+1 more 36 (61%) 12 (44.4%) 24 (72.7%) | 0.035 0.039 | 1.704 0.974-2.981
CS+2 more 23 (39%) 15 (55.5%) 9(27.3%) (Gr.1/2) 0.004
Normal MPS 33 (100%) 15 (45.5%) 18 (54.5%) 3.088 12977354 | 0.047
CS+1 more 22 (66.7%) 4 (12.1%) 18 (54.5%) | 0.004 (Gr.1/2)
CS+2 more 11 (33.3%) 11 (33.3%) 0
Abnormal MPS 27 (100%) 12 (44.4%) 15 (55.6%) .842 424-1.672
CS+1 more 19 (70.4%) 9(33.3%) 10 (37%) ns (Gr.172)
CS+2 more 8 (29.6%) 3 (11.1%) 5 (18.5%)

Legend: OR-odds ratio; Cl-confidence interval;, MPS SPECT- myocardial perfusion scintigraphy with single photon

emission computed tomography; CS-corticosteroids; 1 or 2 more anti SLE drug

The association of SLE in the adult groups
with SLE-related and traditional risk factors for
atherosclerosis as well as the therapeutic ap-
proach was confirmed and by correlation anal-
ysis of these variables in age-related subgroups
of patients (Table 4a).

Significant positive correlation with the
significance at the level of 0,01 was found for
Group II and disease duration, CRP levels, pres-
ence of arterial hypertension, family history
for CAD, menopause and number of CAD risk
factors, but negative correlation for multidrug
therapeutical approach (triple therapy) which
on the other hand, highly significant correlates
with group of younger patients (Group I)

Highly significant negative correlation
was observed for LV volume variables with pa-
tients age, at the level of 0,01 (Table 4b).

In univariate analyze (Table 5) we iden-
tified higher SLEDAI index, and higher LV
volumes during stress and rest conditions as
variables associated with young SLE patients
(Group I). As opposite, more severe risk profile
represented older SLE patients (Group II), with
OR 4,7 for HTA, OR 8,1 for family history, and
6,0 OR to be on combination of CS+1 more anti
SLE drug (dual) therapy. The only MPS SPECT
perfusion parameter associated with Group II
was RCA vascular territory perfusion severity
defect.
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Table 5. Univariate variables associated with age subgroups of SLE patients

Variable Sig Beta OR CI (95%)
Disease duration (y) 0.000 294

SLEDAI index 0.043 -.281

HTA 0.005 1.558 4.750 1.584-14.245
Family history for CVD 0.010 2.095 8.125 1.639-40.268
Nr of risk factors 0.001 .679

RCA severity 0.060 1.408

CS+1 more (dual) 0.004 1.979 6.031 1.790-20.318
EDV s (ml) 0.005 -.036

ESV s (ml) 0.008 -.072

SV s (ml) 0.008 -.056

EDV r (ml) 0.002 -.035

ESV r (ml) 0.012 -.067

SV r (ml) 0.006 -.046

In the Multivariate Binary Logistic Re-
gression Model (Backward Stepwise (Con-
ditional), a prediction model with chi square
43.288, sig 0.000, with a percent of correct
prediction of 83.1% was created out of eleven
univariate predictors: SLEDAI index, thera-
peutic approach (dual or triple therapy) , num-
ber of CAD risk factors, HTA, family history,

EDYV, ESV and SV at stress and rest. Five out of
eleven univariate predictors of abnormal MPS
SPECT were identified: SLEDAI index higher
in Group I (p=0.019), CS plus 1 more anti SLE
drug (dual therapy) (p=0.003) and higher EDV
at stress (p=0.024) in younger group (Group I),
and arterial hypertension (p=0.004) and family
history (p=0.054) for Group II (>45y) (Table 6).

Table 6. Independent predictors associated with age groups of SLE patients

Figure 2. ROC curve for SLEDAI index and Group I SLE patients
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Figure 3. ROC curve for LV end-diastolic, end-systolic and stroke volumes and Group I SLE patients

As demonstrated, the ROC curve of
SLEDALI index (Figure 2) has significant pre-
diction capacity with area under the curve of
,663 (p=0,031), and 95% CI of ,519-,807.The
same high statistical prediction power was
demonstrated for all LV volumes (Figure 3).
As demonstrated, the ROC curve of LV end-di-
astolic, end-systolic and stroke volumes in
stress and rest are as follows: EDVs, area un-
der the curve of ,748 (p=0,001), and 95% CI of
,622-.874; ESVs, area under the curve of ,732
(p=0,002), and 95% CI of ,605-,858; SVs, area
under the curve of ,724 (p=0,003), and 95% CI
of,593-,856; EDVr, area under the curve of ,762
(p=0,001), and 95% CI of ,639-,886; ESVr, area
under the curve of ,751 (p=0,001), and 95% CI
of ,625-,878; SVr, area under the curve of ,715
(p=0,005), and 95% CI of ,585-,846.

DISCUSSION

The aim of our study was to evaluate the
prevalence of myocardial perfusion abnormali-
ties in patients with SLE, asymptomatic for cor-
onary artery disease, in general and separately, in
the subgroups of patients younger and older than

45 years. Having in mind the complex patho-
genesis of atherosclerosis in SLE, we wanted
to define the risk-profile for atherogenesis of
the younger women with SLE and to identify
SLE-related and the traditional risk factors for
atherosclerosis, that in the routine rheumatolo-
gists’ practice would help to stratify patients who
are in risk of premature atherosclerosis and car-
diac events, of which the most important would
be premature myocardial infarction.

Considering risk profile of younger ver-
sus older SLE patients, as expected, older SLE
patients had more severe risk-profile, with 2,3
OR for having hypertension, 4,1 OR family his-
tory for CAD, menopause, with more CAD risk
factors, longer disease duration, as compared to
their younger peers. There was no significant
difference between the subgroups concerning
the high values of hsCRP, as a biomarker of in-
flammation activity and high percent of patients
with positive ANA,a-DNA, reflecting the high
immunological activity of the disease. But, the
overall disease activity measured through sig-
nificantly higher SLEDAI score were observed
in younger patients (p 0.047/0.028). The high-
er SLEDAI score in our young patients along
with the higher values of hsCRP in sera and high
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percent of patients with positive antibodies (al-
though nonsignificant vs older patients) suggests
a more accented immune- mediated inflamma-
tory component within the SLE vasculopathy.
These parameters in numerous studies have been
recognized as significant SLE-related risk fac-
tors for atherogenesis [8, 9, 10, 11]. Moreover,
an additional risk-factor in our young patients
for atherosclerosis were identified — the higher
percent of patients with positive aPhL antibod-
ies and LAC, which may complicate the athero-
sclerosis increasing the risk of developing anti-
phospholipide syndrome, thrombogenesis, and
thromboembolism. The latter is often confirmed
in the literature as the SLE related risk factor for
thrombogenesis superimposed with atheroscle-
rosis [12, 13]. In the context of this, higher val-
ues of hsCRP, persistent immunological activi-
ty of the disease and accentuated procoagulant
tendency stratified these young SLE patients to a
group with high risk for myocardial infarct and
other cardiac events. Such a risk profile in young
patients requires more aggressive treatment of
the underlying disease, which was proved in the
study - unlike the older patient, the young pa-
tients more often were treated aggressively with
more than 2 and/or 3 anti SLE medications, be-
sides regular therapy with corticosteroids (CS).
Overall, these SLE related factors of atherogene-
sis -high SLEDALI score and hsCRP, the type of
anti SLE medications, less aggressive treatment
with CS) alone, poor disease control, are distin-
guished in a number of studies as specific risk
factors and promoters for atherosclerosis [8—13]
in contrast to high-dose CS therapy, multidrug
treatment of SLE, specifically chloroquine and
hydrochloroquine, which give good control of
the disease, especially the anti-inflammatory
component, acting atheroprotective [14].

All the patients in our study were asymp-
tomatic for CAD or with atypical chest discom-
fort, but taking into account their burdening with
both types of risk factors, the pretest probability
for having CAD stratified them into low to mod-
erate risk for coronary atherosclerosis and myo-
cardial perfusion abnormalities, indicating the
evaluation of myocardial perfusion with 9mTc
MIBI MPS SPECT.

The prevalence of myocardial perfusion
abnormalities (abnormal MPS) in our study, both
in the general group and in the subgroups of the
younger and the older patients, is relatively high
and coherent with other studies [15-27]. This

prevalence is significantly higher than the calcu-
lated in the group of patients by gender and age,
without SLE in the Framingham study [2, 5, 6],
which confirms the fact that SLE is an indepen-
dent strong, predictor of atherosclerosis.

Expected fact was the higher risk profile
of older patients with SLE, as well as the higher
number of proatherogenetic risk factors. But, it
was surprising the prevalence of abnormal MPS
in younger and older patient to be equal among
the groups (44.4% vs 45.5%,ns), confirming un-
favorable SLE-related risk factors rather than but
along with traditional risk factors to participate in
high prevalence of abnormal MPS in the younger
patients. This percentage varies in the literature
from 22,5-54,5%0 [16, 17, 19, 23]. Similar to
other studies, the dominant pattern of perfusion
abnormalities in our patients, was the one-vessel
affection, more frequently of LAD (with the sig-
nificant extensity of the affected LAD region),
in lesser percent of the RCA and rarely seen was
the two-vessel damage which was in line with
already published papers [18, 27].

Very similar to other studies were myocar-
dial perfusion abnormalities - dominated mild
and reversible perfusion defects [17, 18, 23, 27]
with a lower incidence of moderate and fixed de-
fects (in the absence of MI, they are associated
with severe perfusion defects). We also separated
the reverse redistribution defects with an unclear
clinical significance, which in young patients
are probably due to breast attenuation effects.
What must be emphasized is that besides the fact
that the MPS findings in young are equally rep-
resented as those in the older, they showed iden-
tical characteristics in terms of extent, severity
and reversibility, expressed through the quantita-
tive indicators (SSS, SRS, SDS) which confirm
the premature and progressive atherosclerosis
and myocardial perfusion alteration in young
SLE patients. The only more representative isch-
emia in older patients was noticed in the RCA
territory, with the borderline significance of the
small specimen. Neither one of our patients did
not meet the MPS criteria for coronary angiogra-
phy, so it cannot be claimed whether the changes
are due to the microcirculation dysfunction, or
the presence of an obstructive CAD. Literature
confirms the microcirculation damage over the
obstructive coronary disease [16, 21, 26]. Never-
theless, Sella et al. [18] suggested to use myocar-
dial scintigraphy for screening the patient with
SLE and to perform coronary angiography in co-
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existence of perfusion abnormalities plus at least
four traditional risk factors.

Considering left ventricular (LV) func-
tional parameters our study showed very inter-
esting results. Namely, patients from younger
group, had significantly higher end-diastolic,
end-systolic and stroke volumes during stress
and rest conditions, as compared to older patient
group, although there were no differences in sys-
tolic function which was not affected in either of
the groups as expressed threw ejection fraction.
This type of findings is supported by the fact
that SLE and other systemic diseases typically
develop diastolic dysfunction due to increased
stiffness of the myocardium, that over time re-
sults with decreasing of end-diastolic volumes,
but for a long period of time the systolic function
(expressed threw ejection fraction) is preserved.
In this phenomenon of higher LV volumes in
young patients participate also and more aggres-
sive treatment with CS and volume preloading
as well diastolic dysfunction in the older patients
with the higher presentation of hypertension,
which also increases the stiffness of the myocar-
dial muscle of the LV.

The comparative analysis of some of the
SLE-related risk factors for atherosclerosis and
the traditional risk factors for CAD in the group
of younger and older patients (Table 1, 2 and 3),
was confirmed also with the correlation analy-
sis (Table 4a and 4b) — significant positive cor-
relation with the significance at the level of 0,01
was found for older group of patients and disease
duration, hsCRP levels, presence of arterial hy-
pertension, family history for CAD, menopause
and number of CAD risk factors, while negative
correlation for multidrug therapeutical approach
(CS plus 2/3 more) highly and significantly cor-
relates with the group of younger patients (Ta-
ble 4a). Indeed, in the subgroup of younger pa-
tients with abnormal MPS, less aggressive dual
therapy (CS plus 1 more) was applied and less
often the patients were treated with aggressive
therapy (CS plus 2 and/or 3 anti SLE drugs). It
could explain the higher presentation of perfu-
sion abnormalities in young patients, similar to
those in older patients. One can only speculate
that more aggressive medical treatment can pre-
dict preserved myocardial perfusion at the level
of microcirculation [14]. Highly significant neg-
ative correlation was observed for LV volume
variables with patients age, at the level of 0,01,
as well (Table 4b). Our study aimed to define the

predictors of the pathological MPS in the young-
er and the older patients with SLE (Table 5 and
Table 6). With univariance regression analysis
variables as SLEDAI score values and higher
LV volumes, both in resting and in stress were
identified as associated with the young SLE pa-
tient. Multivariate regression analysis identified
five independent predictors of abnormal MPS
SPECT: higher SLEDALI score, triple drug ther-
apy (CS + 2 drugs) and higher EDV in stress. In
different studies different predictors of patholog-
ic MPS in patients with SLE are defined. Some
of them are in agreement with our data [18, 22,
25] some of them are not [15, 17, 22] which
mean that the conduction of more, preferably
multicentric evidence-based studies with larger
patients samples are needed and strongly recom-
mended.

CONCLUSION

The study demonstrated relatively high
prevalence of myocardial perfusion abnormal-
ities in patients with SLE in general, especial-
ly and unexpected for the age — equaly high in
younger and premenopausal patients with SLE
compared with the older patients. SLE signifi-
cantly participates in the development of prema-
ture accelerated atherosclerosis through its dis-
ease-related risk factors.

In the daily / routine practice of rheuma-
tologists, there is a need for assessing the risk of
atherogenesis and screening of atherosclerosis in
SLE patients, by defining potential risk factors
and biomarkers - surrogates of atherosclerosis,
available from the clinical examination and labo-
ratory tests in regular checkups — SLEDALI score,
status of the immune system, procoagulant ten-
dency, inflammatory activity followed through
hsCRP as well as the presence of traditional risk
factors for atherosclerosis. MPS can be used as a
screening method for detection and qualification
of myocardial perfusion abnormalities in young
patients with SLE and in order for better strati-
fication of the risk of these patients with heart
disease, especially myocardial infarction. Time-
ly and adequate treatment of high risk patients
would contribute to the decreased mortality from
early MI of the patients with SLE.
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Pe3ume

ABHOPMAJIHOCTHU BO MUOKAPIHATA INEP®Y3UJA KAJ MJIAIN

N ITPEMEHOITIAY3AJIHU " KEHU CO CUCTEMCKMU JIYITYC EPUTEMATOCYC,
YTBPAEHA CO 99MTC MIBI MUOKAPIHA HEP®Y3NOHA CHUHTUI' PAOUJA —
IPEBAJIEHIIA 1 KOPEJIAIIUJA CO IPOTAEPOI'EHE3HU ®AKTOPU

Emuiauja CanaeBcka!, Januena Ilon INopueBa?, Mapuja Banakuc®, Anexcanaap CanaeBcku?,
Hpena Kageunucka', Jbyounka Kpcruk-Iamjanosckal!, Benjamun MajcTopos?,
Cama JoBaHoBcka-Ilepunnkoa®, ®unmun I'yues', Hena KocroBa®

' J3V VHuBep3uTeTcKa KIMHHKA 3a peBMatonoruja, Ckomje, Penyonuka Makenonuja

2 ucTuTyT 32 MaTtou3noIoruja u HykiIeapHa MenunuHa, Crorje, Peryonika MakenoHuja

3 J3Y YuuBep3uTeTCcKa KIMHUKA 3a Kapauonordja, Ckorje, Perryonuka Makegonuja

4 I3Y Unctutyt 3a GemoapobHu 3abonyBama 1 Tyoepkynosa, Ckornje, Pemybmuka MakeoHuja
> J3Y VHuBep3uTeTcka KIMHHKA 3a eHIoKpuHonoruja, Cromje, Penyonuka Makenonuja

BoBen: Atrepockiiepo3ara Kaj M M Kaj IPEeMEeHOTIay3aIHH JKEHU CO CUCTEMCKH JIyITyC eprTeMa-
to3yc (CJIE) e uecta, mpeaBpeMeHa U porpecuBHa. Mako acCHMIITOMAaTCKH MM CO aTUIIMYHA KJIMHUYKA
Tpe3eHTal]ja, TTAIMEHTHTE CE CO BUCOK PU3HK OJ1 KapIvjatHu HacTaHH. L{enTa Ha cTyaujara e 1a ro mpoueHn
PH3HKOT 3a aTeporeHe3ara u rpeBajeHnara Ha aOHOPMaTHOCTUTE Kaj MUOKapaHaTa nepdysuja co 99mTe
MHUOKapaHa nepdysucka cuuaturpaduja (MIIC) kaj miaan 1 mpeMeHonay3aaHu KEeHH.

Marepujan u metoau: llleecer xeHckn nanmeHnTH, Ha Bo3pacT ox 30 mo 72 roauam (TOAETIeHH
BO JIBE€ MIOATPYIN: MAIUEHTH MOJ 45-TOAMIITHA BO3PACT M Tpyla ManueHTH Hall 45-ToquiHa Bo3pacT),
mujarnoctanpann co CJIE Bo TeKOT Ha meT rofuHu, BO akTHBHATA (a3a Ha 0oJecTa ce aHAIM3UpaHH 3a
aktuBHOCT Ha Oonecta (SLEDAI), umyromonku craryc Ha 6onecta (ANA n a-DNA aHTHTENa BO CEpyMOT),
MpOKoaryTanTHara TeHaeHuja (antudochonumuauau antutena — AFL u nymyc-antukoarymanTt-LAC),
aktuBHOCT Ha BocranutenHuoT nporec (hsCRP), teparesrckn npuctan npotuB CJIE u mpucycTBo Ha
TpaauIIMOHaTHH (GaKTOPH Ha PU3HK 3a aTepockieposa (BMI, mymieme, xurepreH3nja, XUIepIuniieMu]a,
mjaderec u hammnmjapHa ucropuja 3a KAB). Kopucrejku ennoqnesen qunmpugamon —rest 99mTe SPECT
Gated MPS SPECT, Gea mpoIieHeTH CTEIEHOT, TSKHHATAa M PEBEP3NOMITHOCTA HA a0HOPMAJTHOCTUTE Ha
MHOKapaHarta nepdysuja, 3aeIHO CO PE3YNTATHTE MIPH CTPEC, OAMOP, KaKO M BOIYMEHOT M €KEKIIMOHATa
(hpaxmmja Ha eBaTa KOMOpa.

Pesyararu: Aonopmaran MPS SPECT 6ea otkpuenu kaj 27/60 win kaj 45 % ox mamueHTuTe co
enHocanoBHO 3adakame o 66,7 % (18/27 mar.) va LAD u 14,8 % (4/27 nam) na RCA u co 1BOCaoBHO
3adakame Ha LAD/RCA xaj 2/27 namuentn (7,4 %) n LAD/Cx kaj 3/27 maumentu (11,1 %). Abnop-
MaJTHOCTUTE BO MHOKap/Hara nepy3uja MoIeHAKBO c€ PACIIPOCTPAHETH Kaj MOArPYIUTE Ha MAIUCHTH
nomianu of 45 rogunn (44,4 %) v xaj nmanuenTn noctapu of 45 rogunu (45,5 %) (uc). Hema 3naunten-
Ha pa3livKa Kaj MOATPYIHUTE BO OMHOC Ha CTEMEHOT Ha abHOpMamHOCTUTE BO mepdys3ujarta (9,8 £ 3,2 %
on LV mmokapana maca nacrporu 9,8 = 7,1 %, ns), TexxuHara Ha nedexTute (Co TOMHUHAIM]a HA Onaru
nepdy3ucku nedexrtu, 48,6 % vs 51,3 %, HC) U peBep3ndmIHOCT (peBep3udmIHa Kaj 41,3 % u 58,6 %,
ns). Pasznukure Mery 30MpHHTE pe3yaTaTH Ha TeKWHATA U CTETIEHOT Ha NCXEMHja BO JABETE MOATPYIH Oea
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CTaTUCTUYKHU HeSHa‘IajHI/I. HOMHaZII/ITC INanuEeHTU MMaa 3HaAaYUTCIIHO ITIOBUCOKH CHI[-,ZLI/Ij aCTOJIHH, CHA-CHUC-
TOJIHY U yJIapHHU BOJIYMEHU BO YCJIOBU Ha CTPEC U OJMOP, BO criopezda co nocrapu manueHTs (p < 0,01),
MaKo HeMa Pa3jIMKH BO CUCTOJIHATA (PYHKIIMja, OHOCHO HE € 3acerHara HUTY €lHa OJl TPYIHTE KaKo IITO
€ U3Pa3eHO Kaj HUBHATA S)KEKIIMOHA (hpaKiuja.

Wako He3HAYWTETHH, TOMIIAJUTE MAIMeHTH UMaa moBUcokH BpenHoctu Ha hsCRP u moBucokn
npokoaryinanTHu aktTuBHOCTH (o3utuBeH aPhL, LAC) noxeka 6ea co monspa3eHa akTUBHOCT Ha OoJjiecTa,
co noBucoku SLEDAI ckopoBu Bo cniopenda co nmocrapure namuertu (p = 0,028). [Tosucoku SLEDAI
ckopoBH 1 BomymenuTte Ha JIK, ocobeno EJIB npu ctpec, ce naeHTH(hUKYBaHH KaKO HHIUKATOP 32 aOHOP-
manau MIIC kaj momnaanTe rpynu ¥ MoarpecuBeH TpeTMaH co KoMOMHaIMja Ha rmoseke jexkosu 3a CJIE
Kako MHAMKarop Ha HopmaseH MIIC.

3akiryyok: [IpeBaneHnara u kKapakTepUCTUKUTE HA a0HOPMaJIHOCTUTE Ha MUOKapaHaTa nepdysuja
kaj Mitaaute nanuentu co CJIE ce nctyn kako kaj mocrapure nanueHTn co CJIE, mro ykaxyBa Ha mprcycTBO
Ha IpeJBpeMeHa, 3a0p3aHa aTepocKiepo3a Kaj Minagara rpyna Ha nauuertu co CJIE. Ilomnanure naunentu
co CJIE co no0Opa xoHTpona Ha 6onecta (mosucok SLEDAI ckop, momainky arpeciuBeH TpeTMaH, BUCOKH
Bpeanocty Ha hsCRP u n3pasena nmpokoarynanTHa TeHAEHIM]ja) Tpeda 1a Ouaar MoaI0KeH! Ha CKPUHHHT
3a aOHOpPMAaTHOCTH Ha MUOKapujanHa nepdysuja co ynorpeda Ha 99mTc MIBI MPS.

Kayunu 300poBu: Mianu/npemeronay3anau nanuentu co CJIE, npenspeMena atepockieposa,
IpoareporeHe3Hn (HakTopy Ha PU3KK, MHOKap/IHa rnepdy3uja, MHOKap/aHa mepdy3uoHa CuHTUrpaduja



