The Egyptian Rheumatologist (2016) xxx, xxx–xxx

H O S T E D BY

Egyptian Society of Rheumatic Diseases

The Egyptian Rheumatologist
www.rheumatology.eg.net
www.elsevier.com/locate/ejr

ORIGINAL ARTICLE

Atherosclerosis biomarkers in female systemic lupus
erythematosus patients with and without
cardiovascular diseases
Nermeen Khairy a, Yasser Ezzat b,*, Nahla Naeem a, Radwa Taha c, Rasha Wesam d
a

Rheumatology and Rehabilitation Department, Faculty of Medicine, Cairo University, Egypt
Rheumatology and Rehabilitation Department, Faculty of Medicine, Fayoum University, Egypt
c
Biochemistry Department, Faculty of Medicine, Cairo University, Egypt
d
Radiology Department, Faculty of Medicine, Cairo University, Egypt
b

Received 28 February 2016; accepted 8 March 2016

KEYWORDS
Cardiovascular disease;
Systemic lupus erythematosus;
Homocysteine;
Leptin

Abstract Background: Cardiovascular diseases (CVD) and atherosclerosis are over presented in
patients with systemic lupus erythematosus (SLE).
Aim of the work: The aim of this study is to determine the frequency of some atherosclerosis
biomarkers in SLE patients with and without CVD compared with controls.
Patients and methods: 28 female SLE patients with a mean age of 30.1 ± 7.2 years and a history
of CVD (SLE cases) were compared with 25 age matched SLE female patients but without a history
of CVD (SLE controls) and 25 age matched population based control women (population controls).
Intima, media thickness (IMT) was measured by B-mode ultrasound as a potential measure of
atherosclerosis. Nontraditional biomarkers of atherosclerosis such as leptin, oxidized LDL
(oxLDL) and homocysteine were also investigated.
Results: SLE cases had significantly increased IMT compared with SLE controls and population
controls (p < 0.001), whereas IMT of SLE controls did not differ from population controls. Compared to SLE controls, SLE cases had raised circulating levels of leptin (p < 0.001), homocysteine,
dyslipidemia with raised triglycerides (p < 0.001), decreased HDL-cholesterol concentration,
(p < 0.001), lupus anticoagulants (p = 0.01), and higher cumulative prednisone dose (p = 0.4).
Disease duration was comparable between the two SLE groups and the blood pressure and body
mass index (BMI) were similar among the 3 groups.
Conclusion: A set of distinct CVD risk factors (biomarkers of atherosclerosis) separate SLE
cases from SLE controls and normal population controls. If confirmed in a prospective study, they
could be used to identify SLE patients at high risk of CVD in order to optimize treatment.
Ó 2016 Egyptian Society of Rheumatic Diseases. Production and hosting by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction
Patients with systemic lupus erythematosus (SLE) have a significantly increased risk of cardiovascular morbidity and
mortality, particularly related to premature atherosclerosis
(AS). Oxidized LDL (oxLDL) plays an important role in
atherogenesis and may contribute to the immune activation
and inflammation present in the atherosclerotic lesions,
because it has chemotactic, immune-stimulatory, and toxic
properties and is taken up by macrophages and other cells
in the atherosclerotic plaque, which develop into foam cells
[1–6].
Although traditional cardiac risk factors, such as older age,
high blood pressure (BP), high cholesterol and triglycerides,
smoking, obesity, diabetes mellitus, appear to play a critical
role in the determinism of AS, these factors alone cannot
adequately explain the increased incidence of cardiovascular
disease commonly reported in patients with SLE [1,3]. In
Egyptian SLE patients, metabolic syndrome was considered
a remarkable risk factor for the development of subclinical
atherosclerosis and increased carotid intima-media thickness
(IMT) [7–9]. Accordingly, early accelerated AS in SLE is the
result of complex cross talk between the usual traditional
cardiac risk factors and non-traditional SLE biomarkers of
inflammation [1,3,4].
The non-traditional AS biomarkers included both leptin
and homocysteine, where leptin acts on the immune system
as a proinflammatory cytokine. In animal models, its deficiency is associated with an increased susceptibility to infection
and reducing the inflammation [10]. It promotes the proliferation and activation of T lymphocytes and induces production
of Th1 cytokines [11–13]. Studies have reported increased
leptin levels in SLE patients [14,15]. On the other hand studies
stated that homocysteine levels are predictors for the development of coronary artery disease (CAD) and the occurrence of
stroke in the general population. In addition, homocysteine
levels have been identified as a predictor of atherosclerosis in
patients with SLE, in whom high levels may be predictive levels
of coronary calcification [16], platelet progression [17] and
increased IMT [7,18].
The aim of this study was to determine the frequency of
some of the atherosclerosis biomarkers in SLE patients with
and without CVD to develop an early screening tool for the
identification of high risk SLE patients.
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committee. The control subjects were unrelated to patients
but were ethnically and socioeconomically similar. Physical
examinations for them were normal, with blood pressure
<135/85 mmHg, no urine abnormalities, and no history of
autoimmune or rheumatic disease or any other diseases with
a known genetic or hereditary predisposition.
All SLE patients were subjected to full history taking,
general examination, cardio pulmonary, abdominal, neurological and locomotor systems examination. During routine
laboratory investigations (complete blood count, liver and
kidney functions by Jaffe kinetic method, and urine analysis),
High sensitivity C-reactive protein (hsCRP) was measured
using (latex-immunoturbidimetric method: <1 mg/L low risk,
1–3 mg/L medium risk, and >3 mg/L high risk). Immunological
assays (ANA and anti-DNA) were done by indirect
immunofluorescence and serum C3 and C4 levels by nephelometry (Beckman, USA). Twenty-four hour urine samples
were collected to estimate total urinary protein levels by the
colorimetric method. Blood and urine samples were always
collected on the same day. Detection of the anticardiolipin
(ACL) antibodies was done using the enzyme linked
immunosorbent assay (ELISA), while detection of lupus
anticoagulant was done using the dilute Russel viper venom
time (dRVVT) clotting assay.
Systemic hypertension was recorded when systolic
P140 mmHg and/or diastolic blood pressure P90 mmHg,
measured in multiple occasions or when antihypertensive medication was taken. Dyslipidemia was defined as any of the following or in combination: raised low density lipoprotein
(LDL) cholesterol >130 mg/dl, total cholesterol >200 mg/dl,
triglycerides >150 mg/dl, or low level of high density lipoprotein (HDL) cholesterol <40 mg/dl. Diabetes mellitus was
defined either by fasting blood sugar >120 mg/dl or taking
insulin or hypoglycemic drugs. The global disease activity
was assessed by SLE disease activity index (SLEDAI) [20].
All patients were taking steroids (dose range 15–50 mg/day),
45 patients on hydroxychloroquine (dose range 200–400 mg/day),
25 patients on azathioprine (dose range 100–150 mg/day)
and 18 patients were receiving monthly cyclophosphamide
pulse therapy depending on extent of renal lesion (dose range
700–1000 mg).
2.2. Measurement of serum biomarkers
Clotted samples were stored at
analysis.

20 °C until the time of

2. Patients and methods
2.1. Study population
We have enrolled 53 SLE patients fulfilling the 1982 revised
criteria of the American Rheumatism Association for the classification of SLE [19], with a mean age of 30.5 ± 9.6 years and
mean disease duration of 3.6 ± 4.3 years, in addition to 25 age
matched healthy populations with a mean age of 30.4
± 7.1 years. The studied group was classified into two further
groups, group (I) which included 28 patients with a history of
CVD (SLE cases) and group (II) which included 25 age
matched SLE patients without history of CVD (SLE controls).
All subjects were informed about the aim of the study and gave
their consent. The study was approved by the local ethics

 Oxidized LDL was assayed using kit purchased from
immunodiagnostic AG (catalog No. K7810). That was a
sandwich ELIZA for direct measurement of oxLDL in
human serum. Standards, controls and samples containing
human oxLDL were added to wells of microplate that were
coated with high affinity antibodies. A dose response curve
of absorbance unit (optical density at 450 nm) versus
concentration was generated; using the values obtained
from standard. oxLDL present in the patient samples was
determined directly from this curve. Patients taking statins
in the past 3 months were excluded.
 Leptin was analyzed by leptin kit, (DRG instruments
GmbH, division of DRG International, Inc, Vers. 9.0,
Ref: EIA-2395, Germany) through ELIZA.

Please cite this article in press as: Khairy N et al. Atherosclerosis biomarkers in female systemic lupus erythematosus patients with and without cardiovascular diseases, The Egyptian Rheumatologist (2016), http://dx.doi.org/10.1016/j.ejr.2016.03.003

Atherosclerosis biomarkers in female systemic lupus erythematosus patients
 Homocysteine was analyzed by homocysteine kit, (DRG
instruments GmbH, division of DRG International, Inc,
Vers. 5.1, Ref: EIA-2925, Germany) through ELIZA.
Carotid intima media thickness (cIMT) was measured using
a B-mode ultrasound using automated Qlab software (Philips
Medical System) as a measurement of the presence of
atherosclerotic plaques. All ultrasound were performed by 4
registered vascular radiologists, who were trained to perform
the studies according to a preset protocol [21]. The same radiologist interpreted all studies, and was blinded with regard to
the patients’ demographic characteristics, SLE status and any
previous ultrasound results. cIMT was assessed at three levels
on each side: common carotid artery (10 mm before the bulb),
bulb (5–10 mm cranially to the start of the bulb) and internal
carotid artery (10 mm after the flow divider); mean cIMT
(m-cIMT) was defined as the mean of the three cIMT measurements on each side, while the maximum cIMT, the highest
cIMT value found among the six segments studied [22].
According to current sonographic criteria, we refer to
‘‘normal” cIMT when complex intima-media is <0.9 mm;
the cIMT >0.9 mm was considered indicative of thickened
intima, while >1.3 mm indicative of atherosclerotic plaque
[4,22]. Any history of CVD was detected by either a history
of myocardial infarction (MI) or a compensated CAD with
angiogram or stress test, history of cerebrovascular events
(CVE) included transient ischemic attacks (confirmed by a
physician) or stroke (confirmed by imaging).
2.3. Statistical method
The data were coded and entered using the statistical package
SPSS version 15. The data were summarized using descriptive
statistics: mean, standard deviation, median, minimal and
maximum values for quantitative variables and number and
percentage for qualitative values. Statistical differences
between groups were tested using Chi Square test for qualitative variables, Student’s T test between 2 groups for quantitative normally distributed variables while Nonparametric
Mann–Whitney test and Kruskal–Wallis test were used for
quantitative variables which are not normally distributed.
Correlations were done to test for linear relations between
variables. p-Values less than 0.05 were considered statistically
significant.
3. Results
3.1. Characteristics of the study groups
Fifty-three females with SLE; 28 with CVD (group 1) and 25
without (group 2) and 25 healthy female volunteers were
included in this study. The main demographic and clinical
features of the studied SLE patients are shown in Table 1.
3.2. Traditional risk factors
Disease duration, blood pressure, body mass index (BMI) and
diabetes did not differ between the two groups. On the other
hand there was a significant difference involving the hsCRP
and the ESR between the two SLE groups (p < 0.001 respectively), in addition a significant difference was found between
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Table 1 Demographic, laboratory data, clinical manifestations and intima media thickness in SLE patients.
Parameter
mean ± SD or n (%)

SLE patients
(n = 53)

Demo graphic

Age (years)
Disease duration (years)
BMI
Steroid dose

30.5 ± 9.6
3.6 ± 4.3
26.5 ± 4.5
24.4 ± 15.6

Laboratory data

ESR (mm/1st hour)
hsCRP (mg/L)
Hemoglobin (g/dl)
WBCs (103/mm3)
Platelets (103/mm3)
Serum creatinine (mg/dl)
Serum albumin (gm/dl)
Urine protein (gm/24 h)
Cholesterol (mg/dl)
Triglycerides (mg/dl)
HDL (mg/dl)
LDL (mg/dl)
Leptin (ng/ml)
Homocysteine (mmols/L)
FBS (mg/dl)
ACL antibodies
Lupus anticoagulant
b2GP IgG
Seropositive ANA
Anti-ds DNA

71.6 ± 39.2
4.51 ± 8.13
12.4 ± 1.9
7.2 ± 3.8
223 ± 78.8
1.8 ± 0.3
3.3 ± 0.8
1.2 ± 0.9
202.5 ± 47
170.6 ± 120.6
60.1 ± 28.0
140.9 ± 37.7
32.3 ± 24.2
16.85 ± 2.7
94.2 ± 14.8
28 (52.8)
21 (39.6)
8 (15.1)
53 (100)
49 (92)

Clinical
manifestations

Fever
Malar rash
Photosensitivity
Alopecia
Oral ulcers
Vasculopathy
Hypertension
Arthritis
Nephritis
Serositis
Secondary APS
Raynauds phenomena
SLEDAI

20 (37)
40 (75)
45 (85)
10 (18)
30 (56)
20 (37)
29 (54)
30 (56)
33 (62)
39 (73)
27 (50.9)
16 (30)
20.1 ± 6.4

CIMT

Right
Left
Carotid plaque

5.8 ± 1.1
5.7 ± 1.1
2 (3.8)

BMI: body mass index, ESR: erythrocyte sedimentation rate,
hsCRP: high sensitivity C-reactive protein, WBCs: white blood
cells, FBS: fasting blood sugar, ACL: anti cardiolipin, b2GP IgG:
beta-2 glycoprotein, ANA: anti-nuclear antibodies, Anti-ds DNA:
anti-double stranded, APS: antiphospholipid syndrome, SLEDAI:
Systemic Lupus Erythematosus Disease Activity Index. CIMT:
carotid intima media thickness.

SLE cases who had increased levels of both lupus anticoagulants (p = 0.01), ACL antibodies (p = 0.006), higher cumulative prednisone dose (p = 0.4) and SLEDAI score (0.001)
compared with SLE controls (without CVD).
3.3. Biomarkers of atherosclerosis
Carotid ultrasound has showed a thickened intima in about
30% of SLE patients, while carotid plaques have been demonstrated in 3.8% of the SLE patients. SLE cases had increased
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Table 2 Comparison between the two SLE groups (with and without CVD) regarding demographic, laboratory and clinical
characteristics as well as the carotid IMT.
Parameters mean ± SD or n (%)

SLE patients (n = 53)
Group (1) (n = 28)

Group (2) (n = 25)

p value

Demo graphic

Disease duration (years)
Age (years)
BMI
Steroid dose (mg/d)

4.4 ± 4.6
30.9 ± 11.9
27.9 ± 4.0
24.4 ± 15.6

3.1 ± 3.9
30.3 ± 7.9
24.9 ± 4.6
28.3 ± 13.1

0.2
0.8
0.015
0.3

Laboratory data

ESR (mm/h)
hsCRP (mg/L)
Hemoglobin (g/dL)
WBCs (103/mm3)
Platelets (103/mm3)
Creatinine (mg/dL)
Cholesterol
TGs (mg/dL)
HDL (mg/dL)
LDL (mg/dL)
Leptin (ng/mL)
Homocysteine (lM/L)
ANA
Anti ds-DNA
ACL
Lupus anticoagulants
b2GP 1
Low complement

42.7 ± 24.5
12.8 ± 4.2
10.8 ± 2.3
8.1 ± 4
250.9 ± 71.7
1.3 ± 0.5
270 ± 20.4
200.3 ± 20.5
47.5 ± 15.4
158.6 ± 29.5
70.3 ± 10.1
20.3 ± 4.2
27 (96.4)
16 (57.1)
20 (71.4)
16 (57)
6 (21)
18 (64)

35.3 ± 22.5
11.8 ± 3.4
10.1 ± 1.5
6.5 ± 3.5
204.4 ± 78.8
1.2 ± 0.6
200 ± 18.5
170.3 ± 18.5
74.2 ± 32.2
121.1 ± 36.5
55.0 ± 7.8
13.4 ± 1.2
24 (96)
12 (48)
8 (32)
5 (20)
25 (8)
10 (40%)

<0.001
<0.001
0.2
0.1
0.02
<0.001
<0.001
<0.001
0.001
<0.001
<0.001
<0.001
1.0
1.0
0.006
0.01
0.05
0.1

Clinical manifestations

Hypertension
Diabetes
Psychosis
Serositis
Arthritis
Myositis
Vasculitis
Nephritis
APS

17 (60)
4 (14)
6 (21)
18 (64)
10 (35)
6 (21)
2 (7)
11 (39)
20 (71)

12 (48)
2 (8)
3 (12)
17 (68)
9 (36)
4 (16)
3 (12)
17 (68)
7 (28)

0.4
0.7
0.3
0.2
0.6
0.2
0.4
0.06
0.002

SLEDAI

21.7 ± 6.5

8.3 ± 6.2

0.001

CIMT (mm)

8.3 ± 0.7

4.5 ± 0.6

<0.001

BMI: body mass index, ESR: erythrocyte sedimentation rate, hsCRP: high sensitivity C-reactive protein, WBCs: white blood cells, TG:
triglycerides, HDL: high density lipoprotein, LDL: low density lipoprotein, ANA: anti-nuclear antibodies, Anti-ds DNA: anti-double stranded,
ACL: anti cardiolipin, b2GP IgG: beta-2 glycoprotein, APS: antiphospholipid syndrome, SLEDAI: Systemic Lupus Erythematosus Disease
Activity Index. CIMT: carotid intima media thickness.

IMT compared with SLE controls (p < 0.001) and population
controls (p < 0.001), whereas IMT of SLE controls did not
differ from population controls. SLE cases had raised circulating levels of leptin (p < 0.001), homocysteine, dyslipidemia
with raised triglycerides (p < 0.001), decreased HDLcholesterol concentration (p < 0.001) compared with SLE
controls, in addition to a higher oxLDL level in SLE patients
than control population (p < 0.001) (Table 2).
4. Discussion
In this study, we investigated the biomarkers of atherosclerosis
in 53 SLE patients with and without CVD. The common carotid IMT of SLE cases was greater than those of SLE controls
and population controls, a finding that validates our selection
of patients and also indicates that subclinical atherosclerosis
plays an important role in arterial disease in SLE. The IMT

of SLE controls was not different from population controls.
The SLE cases tended to have more plaques than SLE controls, and both SLE cases and SLE controls had significantly
more plaques than population controls. In addition, in the
SLE cases SLEDAI score had a significant difference to SLE
controls which is in conjunction with other studies that stated
that high damage score has been considered as an independent
predictor of carotid plaque [23,24].
Oxidized LDL has pro-inflammatory and atherogenic
properties [25]. It is possible that oxidized LDL may contribute
to arterial disease in SLE patients. In the present study, plasma
oxidized LDL was significantly enhanced in SLE cases than in
SLE controls and healthy controls whereas the latter two
groups were comparable. Our data were in line with several
studies which showed that Oxidized LDL predicts an increased
risk for MI, and its level is increased in young survivors of MI
[26–28].
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The antiphospholipid antibody syndrome is characterized
by both arterial and venous thrombosis and is common in
SLE [29]. In this study, ACL, b2 glycoprotein antibodies and
lupus anticoagulants showed significant association with
CVD in SLE. It is possible therefore that the increased risk
of CVD in SLE is to some extent caused by thrombosis.
Homocysteine is increasingly recognized as a risk factor in
SLE. Homocysteine is thought to exert atherogenic effect
through oxidative damage and, induced oxidative stress causing endothelial dysfunction and lipid peroxidation [16–18]. In
our study homocysteine levels were higher in SLE patients
with CVD, while other studies have demonstrated no relation
between homocysteine and CVD in SLE patients [30,31].
Leptin is a proinflammatory cytokine that appears to contribute to systemic inflammation in autoimmune rheumatic
diseases, including SLE [14,15]. McMahon et al. [3] had stated
that leptin levels were independently associated with carotid
plaque and positively correlated with oxidized phospholipids
in SLE patients. In the present study, leptin levels were
significantly higher in SLE cases when compared with the
SLE control group, a finding that was also observed in other
studies [15,32,33].
Steroid treatments are often believed to be atherogenic due
to its effect on plasma liproproteins and because inflammation
is implicated in atherogenesis. Our study showed that in spite
of the high cumulative prednisone dose, the SLE control group
did not have an increased common carotid intima media
thickness while SLE cases had an increased IMT.
In our current study hsCRP was significantly elevated in
SLE cases which coincides with other studies that showed
hsCRP as an independent predictor of thickened intima in
SLE patients [34,35].
Our study identifies a variety of risk factors for CVD in
SLE patients, not only traditional factors such as dyslipidemia
and diabetes but also a range of factors of acute and chronic
inflammation, including indices of enhanced LDL-oxidation,
leptin plasma levels and homocysteine. Larger prospective
studies are suggested to clarify and evaluate, whether these
factors can predict future CVD. If so, they can be used to
identify a high risk group that would be eligible for intense
intervention, with anti-oxidants and anti-inflammatory agents.
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López-Pedrera C, Aguirre MÁ, Barbarroja N, Cuadrado MJ.
Accelerated atherosclerosis in systemic lupus erythematosus: role
of proinflammatory cytokines and therapeutic approaches. J
Biomed Biotechnol 2010, pii:607084.
Baraka E, El Dein M, Farouk H, El Moutaz Y. Hyperhomocysteinemia and metabolic syndrome are risk factors for sub-clinical
atherosclerosis in women with systemic lupus erythematosus.
Egypt Rheumatol 2015;37(2):67–74.
Rizk A, Gheita TA, Nassef S, Abdallah A. The impact of obesity
in systemic lupus erythematosus on disease parameters, quality of
life, functional capacity and the risk of atherosclerosis. Int J
Rheum Dis 2012;15(3):261–7.
Gheita TA, Raafat HA, Sayed S, El-Fishawy H, Nasrallah MM,
Abdel-Rasheed E. Metabolic syndrome and insulin resistance
comorbidity in systemic lupus erythematosus. Effect on carotid
intima-media thickness. Z Rheumatol 2013;72(2):172–7.
Lam QL, Lu L. Role of leptin in immunity. Cell Mol Immunol
2007;4:1–13.
Fantuzzi G. Adipose tissue, adipokines, and inflammation.
J Allergy Clin Immunol 2005;115:911–9.
La Cava A, Matarese G. The weight of leptin in immunity. Nat
Rev Immunol 2004;4:371–9.
Matarese G, Moschos S, Mantzoros CS. Leptin in immunology.
J Immunol 2005;174:3137–42.
Garcia-Gonzalez A, Gonzalez-Lopez L, Valera-Gonzalez IC,
Cardona-Munoz EG, Salazar-Paramo M, Gonzalez-Ortiz M,
et al. Serum leptin levels in women with systemic lupus erythematosus. Rheumatol Int 2002;22:138–41.
Kim HA, Choi GS, Jeon JY, Yoon JM, Sung JM, Suh CH. Leptin
and ghrelin in Korean systemic lupus erythematosus. Lupus
2010;19:170–4.
VonFeldt JM, Scalzi LV, Cucchiara AJ, Morthala S, Kealey C,
Flagg SD, et al. Homocysteine levels and disease duration
independently correlate with coronary artery calcification in
patients with systemic lupus erythematosus. Arthritis Rheumatol
2006;54:2220–7.
Roman MJ, Crow MK, Lockshin MD, Devereux RB, Paget SA,
Sammaritano L, et al. Rate and determinants of progression of
atherosclerosis in systemic lupus erythematosus. Arthritis
Rheumatol 2007;56:3412–9.
Rua-Figueroa I, Arencibia-Mireles O, Elvira M, Erausquin C,
Ojeda S, Francisco F, et al. Factors involved in the progress
of preclinical atherosclerosis associated with systemic lupus
erythematosus: a 2-year longitudinal study. Ann Rheum Dis
2010;69:1136–9.
Tan EM, Cohen AS, Freis JF. The 1982 revised criteria for the
classification of systemic lupus erythematosus. Arthritis Rheumatol 1982;25:1271–7.
Bombardier C, Gladman DD, Urowitz MB, Caron D, Chang CH.
Committee on prognosis studies in SLE. Derivation of the
SLEDAI. A disease activity index for lupus patients. Arthritis
Rheumatol 1992;35:630–40.
MacMahon M, Grossmam J, Skaggs B, FitzGerald J, Sahakian L,
Regavendra N, et al. Dysfunctional proinflammatory high-density
lipoproteins confer increased risk of atherosclerosis in women
with systemic lupus erythematosus. Arthritis Rheumatol
2009;60:2428–37.
Borhani NO, Mercuri M, Borhani PA, Buckalew VM, CanossaTerris M, Carr AA, et al. Final outcome results of the Multicenter
Isradipine Diuretic Atherosclerosis Study (MIDAS). A randomized controlled trial. JAMA 1996;276(10):785–91.

Please cite this article in press as: Khairy N et al. Atherosclerosis biomarkers in female systemic lupus erythematosus patients with and without cardiovascular diseases, The Egyptian Rheumatologist (2016), http://dx.doi.org/10.1016/j.ejr.2016.03.003

6
[23] Petri M. Detection of coronary artery disease and the role of
traditional risk factors in the Hopkins Lupus Cohort. Lupus
2000;9(3):170–5.
[24] Roman MJ, Shanker BA, Davis A, Lockshin MD, Sammaritano
L, Simantov R, et al. Prevalence and correlates of accelerated
atherosclerosis in systemic lupus erythematosus. N Engl J Med
2003;349(25):2399–406.
[25] Navab M, Berliner JA, Watson AD, Hama SY, Territo MC, Lusis
AJ, et al. The Yin and Yang of oxidation in the development of
the fatty streak: a review based on the 1994 George Lyman Duff
Memorial Lecture. Arterioscler Thromb Vasc Biol 1996;16:
831–42.
[26] Palinski W, Yla-Herttuala S, Rosenfeld ME, Butler SW, Socher
SA, Parthasarathy S, et al. Antisera and monoclonal antibodies
specific for epitopes generated during oxidative modification of
low density lipoprotein. Arteriosclerosis 1990;10:325–35.
[27] Hamsten A, Norberg R, Bjorkholm M, de Faire U, Holm G.
Antibodies to cardiolipin in young survivors of myocardial
infarction: an association with recurrent cardiovascular event.
Lancet 1986;1:113–6.
[28] Vaarala O, Manttari M, Manninen V, Tenkanen L, Puurunen M,
Aho K, et al. Anti-cardiolipin antibodies and risk of myocardial
infarction in a prospective cohort of middle-aged men. Circulation
1995;91:23–7.
[29] Harris EN, Gharavi AE, Boey ML, Patel BM, Mackworth-Young
CG, Loizou S, et al. Anticardiolipin anti-bodies: detection by

N. Khairy et al.

[30]

[31]

[32]

[33]

[34]

[35]

radioimmunoassay and association with thrombosis in SLE.
Lancet 1983;2:1211–4.
Von Feldt JM, Scalzi LV, Cucchiara AJ, Morthala S, Kealey C,
Flagg SD, et al. Homocysteine levels and disease duration
independently correlate with coronary artery calcification in
patients with systemic lupus erythematosus. Arthritis Rheumatol
2006;54(7):2220–7.
Asanuma Y, Oeser A, Shintani AK, Turner E, Olsen N, Fazio S,
et al. Premature coronary artery atherosclerosis in systemic lupus
erythematosus. N Engl J Med 2003;349(25):2407–15.
Manger K, Kusus M, Forster C, Ropers D, Daniel WG, Kalden
JR, et al. Factors associated with coronary artery calcification in
young female patients with SLE. Ann Rheum Dis 2003;62
(9):846–50.
Sada KE, Yamasaki Y, Maruyama M, Sugiyama H, Yamamura
M, Maeshima Y, et al. Altered levels of adipocytokines in
association with insulin resistance in patients with systemic lupus
erythematosus. J Rheumatol 2006;33:1545–52.
Kiani AN, Post WS, Magder LS, Petri M. Predictors of
progression in atherosclerosis over 2 years in systemic lupus
erythematosus. Rheumatology (Oxford) 2011;50:2071–9.
Ahmad Y, Shelmerdine J, Bodill H, Lunt M, Pattrick MG, Teh
LS, et al. Subclinical atherosclerosis in systemic lupus erythematosus (SLE): the relative contribution of classic risk factors and
the lupus phenotype. Rheumatology (Oxford) 2007;46:983–8.

Please cite this article in press as: Khairy N et al. Atherosclerosis biomarkers in female systemic lupus erythematosus patients with and without cardiovascular diseases, The Egyptian Rheumatologist (2016), http://dx.doi.org/10.1016/j.ejr.2016.03.003

