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ABSTRACT

INTRODUCTION: Patients with systemic lupus erythematosus (SLE) are at increased risk of
the metabolic syndrome (MetS) and its complications. In the absence of published studies
from sub-Saharan Africa, we investigated the prevalence and associations of the MetS

amongst recent-onset SLE patients.

METHODS: A cross-sectional study of recent onset (<5 years disease duration) patients with
SLE meeting the SLICC SLE classification criteria. The MetS was defined by Joint Interim
Statement criteria. Clinical and demographic data and a Functional Assessment of Chronic

lliness Therapy score and the 36-Item Short-Form Healthy Survey were completed.

RESULTS: Of 75 patients, the mean age was 37.1 (11.7) years, disease duration was 30.8
(23.6) months, 65 (86.7%) were female, 68.0% were of mixed ethnic ancestry and 29.3%
were Black Africans. The mean SLEDAI score was 0.9 (1.6). The prevalence of MetS was
40.0%, and age and body mass index were the only significant features associated with
MetS (p = 0.003 and 0.001 respectively). Increased waist circumference (WC) was the most
frequently observed feature, present in 92.9% of MetS patients. Patients with an elevated

WC were 32.5 times more likely to have MetS.

CONCLUSION: This study shows a high prevalence of MetS amongst South Africans with
recently diagnosed SLE. This calls for aggressive strategies to reduce the prevalence of Mets
and atherosclerotic cardiovascular disease. Waist circumference is a useful and cost-

effective screening tool to identify SLE patients at risk of MetS.

Keywords: Systemic Lupus Erythematosus; Metabolic Syndrome; Waist Circumference; Africa
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CHAPTER 1: BACKGROUND AND LITERATURE REVIEW

Systemic lupus erythematosus is a multi-systemic autoimmune disease with numerous
clinical manifestations, and a spectrum of severity as well as alternating phases of remission
and flares. It commonly affects the skin, joints, kidneys and neurological system.(1) The 5-
year survival of patients with SLE has improved from 50% in 1950 to over 95% in 2010.(2).
Despite advances in therapies and improved outcomes in the last few decades, mortality
and morbidity associated with SLE remains 3 times higher than that of age- and sex-
matched healthy persons(3). Several studies have shown that lower socioeconomic status is
related to higher morbidity and mortality patients with SLE(4) (5, 6)

As described by Urowits in 1972, mortality amongst SLE patients has a bimodal pattern.
Early deaths were caused by active inflammation of major organs, particularly renal and
neurological disease, together with infection, and the late deaths in the disease (a mean 8.6
years after symptom onset) were attributable to atherosclerotic cardiovascular (ASCV)
events (7). Subsequent studies have confirmed this increased risk of ASCV disease in SLE,
particularly amongst young females (8, 9). Manzi et al showed that the incidence of
myocardial infarction in women with SLE aged 35-44 years is over 50 times greater than in
women of similar age (10).

The explanation for the marked increase in risk for ASCV in SLE is probably multifactorial and
may differ for cardiovascular and cerebrovascular events. Immune complex—induced
endothelial damage, vasculitis, antiphospholipid antibody—induced thrombosis, Libman-
Sacks endocarditis, hypertension from renal involvement or corticosteroid therapy, and
corticosteroid-induced central obesity, hyperglyceamia, or hypercholesterolemia are likely
to all contribute (11).

The ATP111 Framingham risk score is used to estimate the 10-year risk for ASCV including
coronary heart disease, stroke, transient ischemic attack and heart failure (12) and is
recommended as a tool to guide the management of dyslipidaemia by the South African
(SA) Heart Association and Atherosclerotic Society of SA (13). However, it has become clear
that the risk for ASCV in SLE patients cannot be fully explained the traditional Framingham
risk factors (14, 15).

Several studies have suggested that impaired endothelial function is the principal driving
force behind the accelerated atherosclerosis in SLE (16, 17). Patients with clinically
guiescent SLE have also been shown to have reduced small artery elasticity, resulting in
impaired endothelial function (14). The most recent literature has focused on endothelial
progenitor cells (EPCs). These EPCs play a key role in the repair of vascular damage, and it
has been suggested that decreased numbers of this population are associated with an
increased risk of ASCV Disease, and even with preclinical atherosclerosis (18). The numbers
and function of peripheral blood EPCs amongst SLE patients are significantly reduced
suggesting that this cell population could potentially be involved in the development of
premature atherosclerosis in this disease.
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The metabolic syndrome (MetS) is a cluster of metabolic abnormalities associated with
central adiposity and insulin resistance that increase the risk of ASCV.The key components
of MetS are abdominal obesity, atherogenic dyslipidaemia, raised blood pressure and insulin
resistance with glucose intolerance (19). There are various criteria used to define the MetS
(Table 1). The recommendations set by the Joint Interim Statement (JIS) are the most
preferred as they have been broadened to include cut-off values for both Europeans and
non-Europeans as a consensus definition which can be adapted for the African population
(20).

Mok et al reported an increased risk of premature ASCVD after adjustment for age and
other vascular risk factors not included in the MetS (21).

At first glance, ASCV is a disease of affluence, and was once uncommon in sub-Saharan
Africa. Over the last three decades, economic and lifestyle transformation including
urbanisation and adoption of “western lifestyle” have taken place in sub-Saharan Africa.
Thus, despite widespread poverty, the prevalence of the MetS is increasing and ASCV is
emerging as a major cause of mortality (22) .

A high prevalence of MetS has been documented in an urban mixed ethnic ancestry
population in the Western Cape. According to the JIS definition, 62% of adults over 31 years
had MetS, with females particularly affected (23). Elsewhere, then Mets has been shown to
have an inverse relationship with low socio-economic status (24). One factor contributing
to this may be the dietary choices of low income households such as energy-dense, highly
palatable foods that provides maximum calories per volume at the least cost. Interestingly,
low house hold income may increase the risk of MetS in gender specific manner, with
women more affected than men(25),(26).

Several studies have reported a higher prevalence of MetS amongst SLE patients compared
to the general population (Table 2). Studies from first world European countries have report
a prevalence of MetS ranging between 16% and 22%, whereas developing countries have a
much higher prevalence of 38.2% Puerto Rico and as high as 45.2% in Brazil(26) (27, 28).

Systemic Lupus Erythematosus is a state of chronic inflammation due to over-production of
pro-inflammatory factors including interleukin-6( IL-6), C-reactive protein( CRP), leptin,
plasminogen activator inhibitor -1 (PAI-1), erythrocyte sedimentation rate (ESR) and tumour
necrosis factor alpha (TNF -a) .

There are various mechanisms implicated in the pathogenesis of endothelial dysfunction in
MetS. Recent attention has focused on the imbalance of arterial vasoactive substances.
Decreased nitric oxide (NO) availability appears to play a major role and may result from
reduced NO production and/or increased inactivation by reactive oxygen species(29, 30) In
addition, reduced availability of other vasodilating agents (such as prostacyclin and
endothelium-derived hyperpolarizing factors) and/or increased production or activity of
vasoconstrictive substances (including endothelin-1 and angiotensin Il) are also

implicated. All the components of MetS can individually impair endothelial function(29, 31).
Some studies have reported higher levels of these inflammatory markers such as
homocysteine and CRP in patients with SLE with MetS (21, 32).
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Impaired peripheral blood EPC function is associated with the MetS together with
significantly elevated serum uric acid and inflammatory biomarkers, including homo-
cysteine, IL-8, sICAM-1 or complement molecules, in SLE patients with MetS (18). A positive
association between increased arterial stiffness and MetS has been reported. One recent
study demonstrated that SLE patients with and without MetS differed significantly regarding
arterial stiffness, with the average aortic pulse wave velocity (PWV) significantly higher in
the MetS group compared to the non-MetS group (33). There is a close link between the
presence of MetS and increased arterial stiffness, even when PWV determination was
adjusted for age and BP.(9) . SLE patient with MetS have higher levels apolipoprotein-
B(Apo-B) which has been shown to be an independent predictor of arterial stiffness.(34).
MetS and its components may influence levels of adipokines such leptin(35) . Amongst SLE
patients with Mets, increased leptin levels have close correlation with subclinical
atherosclerosis as measured by carotid intima media thickness (8).

Current treatment recommendations for the management of MetS are targeted at the
general population and focus on two key therapeutic goals. These include weight
management and increasing physical activity together with optimal medical management
of cardiovascular risk factors if they persist despite lifestyle modification (36, 37). The risk of
development of type 2 diabetes and the levels of risk factors for ASCV can be substantially
reduced by lifestyle modification. In a study conducted by The Diabetes Prevention
Program, both intensive lifestyle intervention and the addition of metformin therapy were
effective for prevention of MetS in patients who did not have the syndrome at baseline(38).
Metformin may also reduce the incidence of diabetes- related endpoints such as fatal
myocardial infarction or sudden death, fatal stroke, or death from peripheral vascular
disease, renal disease and hyper/hypoglycaemia.(39) Although not strictly addressing the
MetS, the 48S trial of lipid lowering with simvastatin showed that amongst patients with
elevated serum LDL cholesterol and established coronary disease, those with MetS had both
the highest risk of major coronary events and greatest benefit (48% risk reduction) from
statin therapy (40, 41).

There is some debate regarding the use of low dose aspirin in patients with SLE and MetS as
primary prophylaxis. It has been suggested that patients with SLE should receive low-dose
aspirin prophylaxis only if they have certain risk factors such as risk factors for ASCVD or
previous history of ASVD or positive anti-phospholipid antibodies(42). Reinforcing this, a
recent Italian study showed that low-dose aspirin is a safe treatment and may be beneficial
in the primary prophylaxis of ASCV events in SLE patients.)(43).

More research is needed to evaluate the role of lifestyle modification and pharmaco-
prevention for diabetes in SLE patients with or without Mets, and interventions focusing
specifically on managing the MetS and reducing ASCVD in patients with SLE. To date, there
are no published studies on MetS in sub-Saharan Africans with SLE. This study aims to
determine the prevalence and associations of MetS in adults with recent onset SLE in the
Western Cape, South Africa.
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Table 1: Comparison of the diagnostic criteria for the Metabolic Syndrome

Components NCEP-ATP 111(44) AHA/N(36) IDF(45) 11S(20)
Number of 23 23 Central obesity 23
Fasting plasma | 26.1 mmol/L 25.6 mmol/L 25.6 mmol/L 25.6 mmol/L

Waist

2102 cm (men)

2102 cm (men)

294 cm (men)

294 cm (men)

288 cm (women)

288cm (women)

280 cm (women)

280 cm (women)

Blood pressure

2130/85 mm Hg

2130/85 mm Hg or

receiving treatment

2130/85 mm Hg or

receiving treatment

2130/85 mm Hg or
receiving

treatment

Triglycerides >1.7 mmol/L >1.7 mmol/L or >1.7 mmol/L or >1.7 mmol/L or
High-density <1.0 mmol/L (men) | <1.0 mmol/L (men) <1.0 mmol/L (men) <1.0 mmol/L (men)
lipoprotein <1.3 mmol/L <1.3 mmol/L <1.3 mmol/L <1.3 mmol/L
cholesterol (women) (women) (women) (women)
or receiving or receiving or receiving
treatment treatment treatment

MetS: Metabolic syndrome; IDF: International Diabetes Federation; NCEP ATP Ill: National Cholesterol
Education Program Adult Treatment Panel IlI; JIS: Joint Interim Statement on MetS ; AHA/NHLB: American

Heart Association /National Heart, Lung ,and Blood Institute
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Table 2: Global prevalence of MetS in patients with SLE

Country, year of publication MetS criteria Age (SD) (yrs) Disease Prevalence MetS n, (%)
duration - mean
(yrs)

Iran,2018(46) NCEP/ATPIII 41.0(12.2) 6.5 33/73 (45.2)

IDF 34/73 (46.6)
Italy,2017(47) IDF 47.5 (14.1) 9.9 34/100 (34.0)
(48) Metanalysis NA NA 26 (C1 0.25-0.27)
Brazil,(49) NCEP/ATPI| 41.7(2.5) 11.9 66/146(45.2)
Turkey, (50) NCEP/ATPIII 40.2(13.5) 4.6 58/311(19.0)
Multinational,2015 (51) JIS 34.9 (13.6) 0.5 439/1150 (38.2)
(52) WHO 1999 definition | 28.7(6.8) 2.0 15/82(18.2)

Consensus definition 28.7(6.8) 2.0 24/82(29.2)

for Asian Indian

Adults
(53) JIS 31.0(5.5) 10.6 23/103(22.3)
Egypt, 2015 (54) (NCEP/ ATP Ill) 32.9(8.5) 3.4 12/30 (40.0)
Peru,2014 (55) JIS 44.6 (12.9) 7.6 42/117 (44.4)
China,2013 (56) JIS 34.1(11.1) 2.9- 40/116 (34.2)
Egypt, 2013 (57) (ATP 111 30.2 (8.3) 5.8 34/92 (36.9)
UK,2011(58) JIS 48.0 (42-58) 8.5 60/200 (30.0)
Italy,(28) IDF 38.8(11.2) 8.5

52/162(32.1)

Spain (26) AHA/NHLB 43.6(13) 8.7 87/204(38.2)
Nederlands,2008 (59) AHA/NHLB 39.0 (12) 6.6 22/14 (16.0)

Abbreviations: MetS: Metabolic syndrome ; IDF: International Diabetes Federation ; NCEP ATP IlI:
National Cholesterol Education Program Adult Treatment Panel Ill; WHO: World Health Organisation;
JIS: Joint Interim Statement on MetS ; AHA/NHLB: American Heart Association /National Heart, Lung

,and Blood Institute
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ABSTRACT

INTRODUCTION: Patients with systemic lupus erythematosus (SLE) are at increased risk of the
metabolic syndrome (MetS) and its complications. In the absence of published studies from sub-
Saharan Africa, we investigated the prevalence and associations of the MetS amongst recent-

onset SLE patients.

METHODS: A cross-sectional study of recent onset (<5 years disease duration) patients with SLE
meeting the SLICC SLE classification criteria. The MetS was defined by Joint Interim Statement
criteria. Clinical and demographic data and a Functional Assessment of Chronic lliness Therapy

score and the 36-Item Short-Form Healthy Survey were completed.

RESULTS: Of 75 patients, the mean age was 37.1 (11.7) years, disease duration was 30.8 (23.6)
months, 65 (86.7%) were female, 68.0% were of mixed ethnic ancestry and 29.3% were Black
Africans. The mean SLEDAI score was 0.9 (1.6). The prevalence of MetS was 40.0%, and age and
body mass index were the only significant features associated with MetS (p = 0.003 and 0.001
respectively). Increased waist circumference (WC) was the most frequently observed feature,
present in 92.9% of MetS patients. Patients with an elevated WC were 32.5 times more likely to

have MetS.

CONCLUSION: This study shows a high prevalence of MetS amongst South Africans from the
Western Cape who were mostly of mixed ancestry, with recently diagnosed SLE which was
uncomplicated and had low disease activity . This calls for aggressive strategies to reduce the
prevalence of Mets and atherosclerotic cardiovascular disease. Waist circumference is a useful and

cost-effective screening tool to identify SLE patients at risk of MetS.

Keywords: Systemic Lupus Erythematosus; Metabolic Syndrome; Waist Circumference; Africa
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BACKGROUND

Systemic lupus erythematosus (SLE) is a multi-systemic autoimmune disease, associated
with an increased risk of atherosclerotic cardiovascular disease (ASCVD), with an incidence
of myocardial infarction in affected women aged 35-44 years over 50 times greater than in
healthy women of the same age (10). Recent studies have reported an increased risk of
premature cardiovascular disease after adjustment for age and traditional vascular risk

factors (8, 9, 21, 60).

The metabolic syndrome (MetS) is a cluster of metabolic abnormalities associated with
central adiposity and insulin resistance (45). This syndrome leads to endothelial dysfunction,
arterial stiffness and accelerated ASCVD (18, 33, 61). Patients with systemic lupus
erythematosus (SLE) have been shown to have a higher burden of the MetS than healthy
controls.(53, 58, 62, 63)

At first glance, MetS was perceived as a disease of affluence, and was once uncommon in
sub-Saharan Africa(64). Over the last three decades, lifestyle changes associated with
urbanisation have taken place and, despite widespread poverty, the prevalence of the MetS
is increasing and ASCV is emerging as a major cause of mortality (22). Recently, a high
prevalence of MetS was documented in an urban population of mixed ethnic ancestry in the
Western Cape where 62.0% of adults over 31 years had MetS, with females particularly

affected (23).

To date, there are no published studies on MetS in sub-Saharan Africans with SLE. This study
was undertaken to determine the prevalence and associations of MetS in adults with recent

onset SLE in the Western Cape, South Africa.

Patients and Methods

This cross-sectional study recruited patients from the rheumatology clinic in a state-sector
academic hospital as part of the African Lupus Genetics Network, a prospective database of
SLE patients (65). All patients met the following inclusion criteria: adults (218 years);
symptom onset within the last 5 years; and fulfilled the Systemic Lupus International
Collaborating Clinics (SLICC) SLE criteria (66). The exclusion criteria were: pregnancy or

lactating .
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Approval for the study was obtained from the University of Cape Town Human Research
Ethics Committee, and all patients signed informed consent before participating in the

study.

Demographic data, clinical details including comorbidities, therapy and bio-morphometric
details were collected. Serum lipid lipogram results including total cholesterol, triglyceride
(TG), low-density lipoprotein cholesterol (LDL-C) and high-density lipoprotein cholesterol
(HDL-C) were documented. In addition, patients completed a Functional Assessment of
Chronic lliness Therapy (FACIT) score measuring fatigue and the 36-ltem Short-Form Health
Survey (SF-36 )as a general measure of health-related quality of life (HRQoL)(67). The MetS
was defined according to the JIS criteria, using WC cut-offs of male >94 cm, female> 80 cm

(20).
Statistical methods

The Students t-test was applied to compare continuous variables between groups, except
where the data showed a non-normal distribution, in which case the Wilcoxon rank sum test
was used. The Chi-square test, or where indicated, the 2-tailed Fishers’ exact test was used
in the case of categorical variables. A bivariate logistic regression model was constructed to
assess the association between specific variables (socio-demographic, clinical and
treatment) and MetS. Significant variables found in the univariate analyses and chi-square
contingency tests were entered the logistic regressions. A p-value of 0.05 was considered

significant. Statistical analyses were done using SPSS version 24.
Results

Of 75 patients, 86.7% were female, and of these 58.5% were premenopausal, the mean (SD)
age was 37.1 (11.7) years and disease duration was 30.8 (23.6) months (Table 1). In terms of
ethnicity, 68.0% were of mixed ethnic ancestry and 29.3% were black Africans and 2.7%
were Caucasian. Patients were of poor socio-economic background: the mean (SD) highest

level of schooling was 10.0 (2.6) years, and 30.7% were unemployed.

The SLE disease activity index (SLEDAI) and Systemic Lupus International Collaborating
Clinics damage index were low (0.9 (1.6) and 0.3 (0.7) respectively). The SF-36 scores

showed poor physical and mental health, with low FACIT scores suggesting a high burden of

22




fatigue,a sedentary lifestyle may have contributed to the background prevalence of
metabolic syndrome . The mean (SD) body mass index (BMI) was 30.3 (23.6) kg/m?, over a

third of patients were smokers. Two thirds had been exposed to corticosteroids.

The prevalence of MetS in this cohort was 40.0%, and patients with MetS were significantly
older than patients without MetS (mean age 41.9 vs 33.8 years, p =0.003), and had a higher
BMI (mean BMI 30.3 vs 25.7 kg/cm?, p =0,001) (Table 1). More patients in the MetS group

were unemployed (47.8% vs 26.7%), although this did not reach statistical significance.

The feature of the MetS most commonly encountered was an elevated WC, present in
92.9% of those with MetS (Table 2). Elevated TG and low HDL-C were also significantly
associated with the MetS (p <0.001 and 0.008 respectively). Multivariate analysis showed
that only elevated waist circumference, elevated blood pressure, and low HDLC were
independently associated with the MetS, encountered in 74.1% of MetS patients (p < 0.001,
Nagelkerke R? =0.74).

Discussion

This study,is the first study to our knowledge assessing a cohort of SLE patients with MetS in
sub-Saharan African, shows that 40.0% of South African patients in the Western Cape with
recent-onset SLE fulfilled criteria for the MetS. This high prevalence of the MetS is similar to
that reported in low and middle-income countries (LMIC) of patients with SLE with disease
duration less than 10 years (Table 3). A lower prevalence of MetS has been reported in
higher income European countries. While these differences may reflect variations in the
diagnostic criteria, other explanations might include genetic susceptibility or environmental

factors,sedentary lifestyle and a high calorie diet (48, 58).

Most of the patients in our study were young women of poor socioeconomic status, with
over a third of patients unemployed, and dependant on a state disability grant. Several
other studies have shown that a lower socioeconomic level is associated with MetS (27, 68).
The high prevalence of smoking (36%) is a concern. A South African study demonstrated a

high smoking prevalence and a 50% higher overall smoking-related mortality in patients of
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mixed ethnic ancestry compared to other race groups, with ASCVD a major cause of death
(69).

Many studies have looked at the factors that predispose SLE patients to developing MetS.
The present study found only age and BMI to be significant, with no association with disease
activity, damage scores or therapy. A recent study in South India, no association was found
between the MetS, SLE disease activity or damage scores (52). Several studies have shown
no association with steroid use (28, 62, 63). In contrast, a Brazilian study of premenopausal
SLE women showed that MetS was associated with a higher cumulative dose of steroids
(53). In addition, we demonstrated no association between MetS and HRQoL or fatigue. A
recent Italian study demonstrated that SLE patients with MetS report low mood and

physical inactivity, and have a poor HRQolL in both mental and physical components (47).

Elevated WC was the most common component of the MetS. In our study 57.3 % of the
total number of patients with elevated WC had MetS, and patients with an elevated WC
were 32.5 times more likely to have MetS than those with a normal WC. Elsewhere, studies
of SLE patients have shown WC to be an important feature of the MetS (62, 63, 70).
Similarly, in the general population of the Western Cape, elevated WC was the most
commonest feature of the MetS, and was shown to be a better predictor than BMI of ASCVD
risk in the general population in a US cohort of patients (23, 71). Hence, WC could be a

useful and cost-effective screening tool to identify those at risk of MetS.

Dyslipidaemia, specifically a reduced HDL-C, was the second most common occurring
feature in our study, again similar to the findings of other studies. Of concern, HDL can lose
its anti-inflammatory properties in states of chronic inflammation, and instead become pro-
inflammatory (piHDL). In a study in California, 45.0% of women with SLE were found to

have the dysfunctional piHDL, increasing the risk of subclinical atherosclerosis (72).

Limitations of our study include the cross-sectional design, the small number of patients
included, and the lack of a healthy control group. In addition, we were unable calculate
patients’ cumulative prednisone dose. We plan to expand and follow this cohort for the

development of ASCVD.

24




In conclusion, we have shown a high prevalence of MetS amongst South Africans in the
Western Cape with recently diagnosed SLE. This, together with the high prevalence of
cigarette smoking, and SLE disease itself, infers a particularly significant risk of ASCVD.
Future interventional studies addressing modifiable risk factors such as weight loss, smoking
cessation and physical activity in this population are planned. Waist circumference is a
useful screening tool for identifying those at risk of MetS and should be incorporated into

the routine assessment of SLE patients.
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Table 1 Demographic and clinical characteristics of patients with SLE according to the presence or absence of metabolic syndrome

Features Overall cohort MetS No MetS p-value*  OR (95% CI)**
(n=75) (n=30) (n=45)
Age (years)(mean, SD) 37.1(11.7) 41.9 (10.1) 33.8(11.6) 0.003
Female n (%) 65 (86.7) 28 (93.3) 37 (56.9) ns 3.0(0.6-15.3)
Postmenopausal n (%) 5(7.7) 4 (16.0) 1(2.5) ns
Ethnicity (self-reported)- n (%)
Black African 22 (29.3) 7 (23.3) 15 (33.3) ns
Mixed ancestry 51 (68.0) 22 (73.3) 29 (64.4) ns
White 2(2.7) 1(3.3) 1(2.2) ns
Disease duration (months)(mean, SD) 30.8 (23.6) 29.9 (18.8) 31.5(27.0) ns
Highest level schooling (years) (SD) 10.0(2.6) 9.9(2.7) 10.1 (2.6) ns
Unemployed n (%) 23 (30.7) 11 (47.8) 12 (26.7) 0.10 1.6 (0.6 -4.3)
Body Mass Index (kg/cm?) (mean, SD) 27.6 (5.9) 30.3 (4.7) 25.7 (6.1) 0.001
Cigarette smoking (current) n (%) 27 (36.0) 12 (40.0) 15 (34.1) ns 1.3(0.5-3.4)
SLEDAI score (mean, SD) 0.9(1.6) 0.7 (1.1) 1(1.8) ns
SLICC damage index (mean, SD) 0.3(0.7) 0.3(0.5) 0.3(0.8) ns
Corticosteroids ever prescribed n (%) 50 (66.6) 20 (66.6) 30 (66.6) ns 0.9(0.3-2.4)
Corticosteroid dose n (%) ns 0.7(0.2-2.7)
Low (€10 mg) 37/48 (77.1) 17/20 (85.0) 20/28 (71.4) ns
High (>10 mg) 11/48 (22.9) 4/20 (20.0) 7/28 (25.0) ns
SF-36 PCS (mean score) (mean, SD) 39.1(19.8) 39 (20.1) 39.2 (19.9) ns
SF-36 MCS (mean score) (mean, SD) 43.1(24.7) 41.1 (26.9) 44.5 (23.3) ns
FACIT score ‘mean, SD) 28.1(12.4) 26.5(12.8) 29.2 (12.2) ns

*Comparing patients with MetS to those without MetS

** Odds Ratio only reported for categorical variables

ns: not significant; MetS: Metabolic syndrome; SLEDAI: SLE disease activity index; SLICC: Systemic Lupus International Collaborating Clinics; MCS Mental Composite Score; PCS: Physical

Composite Score FACIT: Functional Assessment of Chronic lliness Therapy;
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Table 2: Frequency of the different components of metabolic syndrome in SLE patients

Features Overall MetS Non MetS Univariate analysis* Multivariate analysis*
cohort patients patients
n=75 n=30 n =45
OR (95% Cl) p-value OR (95% Cl) p-value

Elevated waist 43 (57.3) 26 /28 10/35 32.5(6.5-163.3)  <0.001 0.01 (0.01-0.61) 0.03
circumference n (%) (92.9) (28.6)
Elevated triglycerides or 18/74 15/29 5/39(12.8) 7.3(2.2-23.9) <0.001 0.07(0.01-1.36) 0.08
on drug therapy n (%) (24.3) (51.7)
Reduced HDL-C or on 35 (46.5) 18/26 14/39 4.0 (1.4-11.6) 0.008 0.04 (0.0.1-10.85) 0.04
drug therapy n (%) (69.2) (35.9)
Elevated blood pressure 20 (26.9) 15 (50.0) 9/44 (20.5) 3.9(1.4-10.8) 0.008 0.04 (0.01-1.03) 0.05
or on drug therapy n (%)
Elevated fasting glucose 3(4.3) 3(10.0) 1/44 (2.3) 4.8 (0.5-48.3) ns

or drug therapy n (%)

*Comparing patients with MetS to those without

MetS: Metabolic syndrome; HDL-C: High Density Lipoprotein Cholesterol; SLE: Systemic Lupus Erythematosus
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Table 3: Global prevalence of MetS in patients with SLE with recent-onset SLE (disease duration
less than 10 years)

Country, year of MetS criteria Age (SD) Disease Prevalence MetS n,
publication (yrs) duration- (%)
mean (yrs)

Iran,2018(46) NCEP/ATPIII 41.0 (12.2) 6.5 33/73 (45.2)

IDF 34/73 (46.6)
Italy,2017(47) IDF 47.5 (14.1) 9.9 34/100 (34.0)
Multinational,2015 (51) JIS 34.9 (13.6) 0.5 439/1150 (38.2)
Egypt, 2015 (54) (NCEP/ ATP 11I) 32.9(8.5) 3.4 12/30 (40.0)
Peru,2014 (55) JIS 44.6 (12.9) 7.6 42/117 (44.4)
China,2013 (56) JIS 34.1(11.1) 2.9 40/116 (34.2)
Egypt, 2013 (57) (ATP 111) 30.2 (8.3) 5.8 34/92 (36.9)
UK,2011(58) JIS 48.0 (42-58) 8.5 60/200 (30.0)
Nederlands,2008 (59) AHA/NHLB 39.0(12) 6.6 22/14 (16.0)

MetS: Metabolic syndrome ; IDF: International Diabetes Federation ; NCEP ATP Ill: National
Cholesterol Education Program Adult Treatment Panel Ill; JIS: Joint Interim Statement on MetS ;
AHA/NHLB: American Heart Association /National Heart, Lung ,and Blood Institute
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CHAPTER 3 APPENDICES
Questionnaire/data capture instrument
Folder number:

Name and surname

Contact details:
Demographics
e SEX:
e DOB:
e AGE:
e ETHNIC GROUP:
e HIGHEST LEVEL OF EDUCATION
e EMPLOYEMENT

Clinical background

DATE OF SYMPTOM ONSET
DATE OF DIAGNOSIS
MENOPAUSAL STATUS
SMOKER HISTORY
HYPERTENSION :

Clinical assessment

HIEGHT: WEIGHT: kg
WAIST CIRCUMFERENCE: cm
HIP CIRCUMFERENCE: cm

HIP —WAIST CIRC :

BLOOD PRESSURE SYSTOLIC/ DYSTOLIC mmHg
TOTAL CHOLESTEROL mg/dl TRIGLYCERIDES mmHg
HDL- CHOLESTEROL mmHg  HbAlc mmol/I

Treatment /medication

e CHLOROQUINE
e STATIN USE
e PREDNISONE USE

e LOW DOSE ASPIRIN USE
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Consent form

Study Title: Metabolic Syndrome in patients with systemic lupus erythematosus attending Groote
Schuur Hospital?

l, , agree to
participate in this study that will examine details of my medical history( especially sugar diabetes
and high blood pressure , together with my weight, waist and hip measurements , height and body
mass index , calculated as weight in kilograms (kg) and divided by the square height in metres -
kg/m?)

| understand that this study will also look at the results of blood samples taken to measure total
cholesterol, high density lipo-protein cholesterol (HDL), low density lipo-protein(LDL) and
triglycerides .

| understand that this test is required as part of my routine visits to the clinic, and is not performed
only for this study.

The results of this study will be made known to me, via my doctor, in accordance with the relevant
protocol, if and when available.

In addition, | authorise that they may be made known to other doctors involved in my care.
| have been informed that:
e There are risks and benefits associated with analysis and these have been explained to me.

e Even under the best conditions, current technology of this type is not perfect and could lead
to incorrect results.

e Where biological material is used for research purposes, there may be no direct benefit to
me.

| understand that | may withdraw my consent for any aspect of the above at any time without this
affecting my future medical care.

ALL OF THE ABOVE HAS BEEN EXPLAINED TO ME IN A LANGUAGE THAT | UNDERSTAND AND MY
QUESTIONS ANSWERED BY:
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Ethics approval letter from the Faculty Research Ethics Committee

E WHIVERSITY OF CAPE TWOWMN
Faculty af Health Scianoms w
Hurmarn Ressarch Ethics Commitias:
Hanrn FE2-24 Old Main Building
Groote Schuaur Hospital

Gheervatory TSX5

Telephone [021] 406 6338 « Faesimibe [0X1] 406 6411
Fmall= cumagal.aiefdensuct. aczp

Wishsibe: ywww, heaith, wot o Za0 T research/hu mansthicsfarns

27 Muly 2015

HREC REF: 39872015

O B Hodkinssn
Department of Rhoumatology
1-Fioar

= B

Daar Or Hodiinson

PROJECT TITLE: METABOLIC SYHDROME IN SYSTEMIC LUPUS ERYTHEMATOSLS (SLE)
PATIENTSE ATTENDING GROOTE SCHUUR HOSPITAL (MMad-candidate-Dr A Mkabane)

Thank you for your letber deted 30 July 2015, addressing the issies ralsad by the Human REasearch
Ethics Carmmities (HREEC)

[t Is & ploeasure to infarm you that the HREC has formally approved the above-mentonesd study,
Approval is granted for one year antil the 30th July 2018,

Flesse submil 8 progress fonm, using the standasd ised Anmual Rapart Foem i the stisdy continues
bewand the approval pericd . Please submit a Standard SSosure farm i the study s completed wsitFbn

the approval pericd.
[(Feerrma can b Tound on our websibe: sy, bealth.uct.ec.zadfhs/researchyh umamethécs forms

We acknowledpe that the folfowing student:-0r Avely Niab wiili e rvaiesd A Bfis
profect.

Ploase quote the HREC refercnce no in all your cormespondence.

Pleasa mobe that the angoing ethical conduct of the study remains the responsibiiny of Lhe orincpal
imvestigator.

Yours 8irecerehy
Signature Removed

PROFESSOM M BLONCKMAN

Federad Wide assuranoe Number: PAAOOOGIEST.
Trstibutisnal Raview Boand [(IRB] numbaer: IRBOOOD 538

Hras fred - SRE 3015
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Instructions to Authors of the International Journal of Rheumatic Diseases (formerly APLAR
Journal of Rheumatology)

PREPARING YOUR SUBMISSION
Cover Letters

¢ A cover letter should be included in the ‘Cover Letter Field’ of the ScholarOne system. The text can
be entered directly into the field or uploaded as a file.

® The cover letter must include: (i) an acknowledgment that all authors have contributed
significantly and are in agreement with the content of the manuscript, (ii) a statement confirming
that the protocol for the research project has been approved by a suitably constituted Ethics
Committee of the institution within which the work was undertaken and that it conforms to the
provisions of the Declaration of Helsinki (as revised in Brazil 2013), available at
http://www.wma.net/en/30publications/10policies/b3/index.html, (iii) a declaration of any financial
support or relationships that may pose conflict of interest.

Style

¢ Manuscripts should follow the style of the Vancouver agreement detailed in the Uniform
Requirements for Manuscripts Submitted to Biomedical Journals, as presented in JAMA 1997; 277:
927-34.

¢ The journal uses US spelling and authors should therefore follow the latest edition of Merriam—
Webster’s Collegiate Dictionary.

e Measurements should be given in Sl or SI-derived units. Visit the Bureau International des Poids et
Mesures (BIPM) website at www.bipm.fr for more information about Sl units.

¢ Abbreviations should be used sparingly and only where they ease the reader’s task by reducing
repetition of long, technical terms. Initially use the word in full, followed by the abbreviation in
parentheses. Thereafter use the abbreviation.

* Drugs should be referred to by their generic names, rather than brand names.

¢ The main text file should be prepared using Microsoft Word, doubled-spaced. The top, bottom and
side margins should be 30 mm. New paragraphs should be indented.

Parts of the Manuscript

The manuscript should be submitted in separate files: main text file (title page should be included)
and figures. The main text file should contain:

i. A short informative title that contains the major key words. The title should not contain
abbreviations.

ii. A short running title of less than 40 characters;

iii. The full names of the authors;

iv. The author's institutional affiliations at which the work was conducted, with a footnote for the
author’s present address if different from where the work was conducted;

v. In keeping with the latest guidelines of the International Committee of Medical Journal Editors,
each author’s contribution to the paper is to be quantified;

vi. Acknowledgements;

vii. Abstract and keywords;

viii. Main text;

ix. References;

x. Tables (each table complete with title and footnotes);
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xi. Figure legends;
xii. Appendices (if relevant).

Figures and Supporting Information should be supplied as separate files.
Authorship

Please refer to the journal’s Authorship policy in the Editorial Policies and Ethical Considerations
section for details on author listing eligibility.
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Main text

Please refer to the section on Manuscript Categories and Requirements above for information
regarding requirements for different article types.

References

All references should be numbered consecutively in order of appearance and should be as complete
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Submissions are not required to reflect the precise reference formatting of the journal (use of italics,
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text. All abbreviations must be defined in footnotes. Footnote symbols: T, 1, §, 1], should be used (in
that order) and *, **, *** should be reserved for P-values. Statistical measures such as SD or SEM
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BACKGROUND

The metabolic syndrome (MetS) is a cluster of metabolic abnormalities associated with
central adiposity and insulin resistance that increase the risk of atherosclerotic
cardiovascular events (ASCV).The key components of MetS are abdominal obesity,
atherogenic dyslipideamia, raised blood pressure and insulin resistance with glucose
intolerance.(45) In the developed world, patients with Systemic lupus erythematosus (SLE)
have been shown to have a higher burden of the metabolic syndrome (MetS) than healthy
controls.

A bimodal pattern of mortality in SLE was described by Urowits in 1972, based on his
observations of a Canadian cohort of SLE patients followed over 10 years(7).Active
inflammation of major organs, particularly renal and neurological disease, together with
infection, caused death early in the disease. Late deaths (a mean 8.6 years after symptom
onset) were attributable to atherosclerotic cardiovascular (ASCV) events. Subsequent
studies have confirmed this increased risk of ASCV disease in SLE, particularly amongst
young females. Manzi et al (10)showed that the incidence of myocardial infarction in
women with SLE aged 35-44 years is over 50 times greater than in women of similar age.

Metabolic syndrome may lead to endothelial dysfunction and accelerated ASCVD in SLE
patients. Recently, MetS-associated impaired peripheral blood endothelial progenitor cell
function is described(18) together with significantly elevated serum uric acid and
inflammatory biomarkers, including homo-cysteine, IL-8, sSICAM-1 or complement SLE
patients with MetS. Not surprisingly, SLE patients with MetS have been shown to have
arterial stiffness(18, 33, 61).0f major concern, SLE is associated with an increased risk of
premature cardiovascular disease due to accelerated atherosclerosis over and above
traditional risk factors included in the MetS.Mok and colleagues reported an increased risk
of premature cardiovascular disease after adjustment for age and other vascular risk factor
not included in the syndrome(21)

At first glance, MetS is a disease of affluence, and was once uncommon in sub-Saharan
Africa. Over the last three decades, economic and lifestyle transformation including
urbanisation and adoption of “western lifestyle” have taken place in sub-Saharan Africa.
Thus, despite widespread poverty, the prevalence of the MetS is increasing and ASCV is
emerging as a major cause of mortality(22). A high prevalence of MetS has been
documented in an urban population of mixed ancestry in the Western Cape(23) according
to the Joint Interim Statement (JIS) of the IDF/NHLBI/AHA/WHF/IAS/IASO definition (73),
62% of adults over 31 years had MetS, with females particularly affected.(74)

To date, there are no published studies of the prevalence or associations of the MetS in sub-
Saharan Africans with SLE. This study will be undertaken to determine the prevalence of
MetS in adults with SLE with recent onset (<5years d duration).
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OBJECTIVES:

Primary Objective

1. To measure the prevalence and associations of the MetS a defined by Joint
Interim Statement (JIS) in SLE patients with recent onset SLE (<5 years disease
duration).

The secondary objectives are:

2. To document the treatment practices of patients with SLE, use of low dose
aspirin and the use chloroquine.

PATIENTS AND METHODS

This cross-sectional study will enrol 105 patients onto a prospective SLE database, ALUGEN
(African Lupus Genetics Network). Patients will be enrolled from Groote Schuur Hospital
(GSH) rheumatology outpatient department, and will meet the following inclusion criteria:
SLE according to SLICC 2012 criteria(66),age greater than 18 years old, SLE diagnosis less
than or equal to 5 years ago and signed informed consent to participate in the study.

Demographic data, clinical details of organ-specific involvement, comorbidities, therapy and
bio-morphometric details will be collected with a special focus on the following factors:

1. Participants details and contact details (name, surname date of birth, gender and
ethnic background (self-reported)

2. Disease history including past or present history of smoking, family history of
premature coronary heart disease

3. Clinical features of organ involvement (constitutional, skin, musculoskeletal,

cardiovascular, neuropsychiatric, renal, ocular, haematological, immunological,
and gastrointestinal system.
4. Obstetric history and menopausal status (females only)
5. Medication details including the current use and doses of corticosteroids
(prednisone), chloroquine, statin and low dose aspirin.
MetS will be defined according to the JIS criteria(20)

STATISTICAL METHODS

The Students t test will be applied to compare continuous variables between groups, except
where the data shows a non-normal distribution, in which case the Wilcoxon rank sum test
will be used. The Chi-square test, or where indicated, the 2-tailed Fishers’ exact test will be
used in the case of categorical variables. Spearman correlation coefficients will be applied to
assess correlations between continuous variables. We will perform Multivariate analysis
using stepwise backward logistic regression, and demographic and baseline variables with a
p-value < 0.15 in the univariate analysis will be included in the model. A p-value of 0.05 will
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be considered significant. All statistical analyses will done using Stata 10 software
(StataCorp, USA).

ETHICAL CONSIDERATIONS

Ethical approval for the ALUGEN database has already been obtained from the joint Groote
Schuur Hospital and University of Cape Town Research Ethics Committee (REC) (535/2010).
An amendment has been be submitted for this sub-study.

Consent to enter the study will be sought from each participant only after a full explanation
has been given, and time allowed for consideration (Appendix A). Signed participant consent
will be obtained. The right of the participant to refuse to participate without giving reasons
will be respected.

The Principal investigator and all investigators on the study will preserve the confidentiality
of participants taking part in the study in compliance with data protection legislation.
Anonymity will be ensured with the use of a master code which will be kept in a separate
secure filing cabinet. All computers will be password protected.

TIMING:

The study will run retrospectively from September of 2015.

* Protocol will be submitted to the Postgraduate Committee in April 2016.
e Ethics submission will be in May 2016.

* Data analysis will be completed in January 2018.

e Manuscript preparation and completion will be accomplished by 30th of

July 2018 for submission for publication.

The study will be carried out according to the following Gantz chart:

2015- 2017 | April | May | Jun | Jul Aug |Sep |Oct | Nov | Dec

Protocol
assessment

Data
Collection

Data
analysis and
write up
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FUNDING:

There are no anticipated costs to the hospital or participating patients arising from this
study. Blood investigations and physical assessments performed at the SLE clinics on all
patients as part of routine clinical care. Statistical analysis and any administrative costs
(printing, photocopies and telephone calls) will be covered by an NRF Thuthuka grant held
by Prof B Hodkinson for the ALUGEN project.

REFERENCES

(Vancouver)

1. Agmon-Levin N, Mosca M, Petri M, Shoenfeld Y. Systemic lupus erythematosus one disease
or many? Autoimmun Rev. 2012;11(8):593-5.

2. Petri M, Purvey S, Fang H, Magder LS. Predictors of organ damage in systemic lupus
erythematosus: the Hopkins Lupus Cohort. Arthritis Rheum. 2012;64(12):4021-8.

3. Borchers AT, Naguwa SM, Shoenfeld Y, Gershwin ME. The geoepidemiology of systemic
lupus erythematosus. Autoimmun Rev. 2010;9(5):A277-87.

4, Alarcén GS, McGwin Jr G, Bastian HM, Roseman J, Lisse J, Fessler BJ, et al. Systemic lupus

erythematosus in three ethnic groups. VIII. Predictors of early mortality in the LUMINA cohort.
Arthritis Care & Research. 2001;45(2):191-202.

5. Lozovoy MAB, Simao A, Hohmann M, Simao T, Barbosa D, Morimoto HK, et al. Inflammatory
biomarkers and oxidative stress measurements in patients with systemic lupus erythematosus with
or without metabolic syndrome. Lupus. 2011;20(13):1356-64.

6. Ward MM, Pyun E, Studenski S. Long-term survival in systemic lupus erythematosus patient
characteristics associated with poorer outcomes. Arthritis & Rheumatism. 1995;38(2):274-83.
7. Urowitz MB, Bookman AA, Koehler BE, Gordon DA, Smythe HA, Ogryzlo MA. The bimodal

mortality pattern of systemic lupus erythematosus. The American journal of medicine.
1976;60(2):221-5.

8. Demir S, Erten G, Artim-Esen B, Sahinkaya Y, Pehlivan O, Alpay-Kanitez N, et al. Increased
serum leptin levels are associated with metabolic syndrome and carotid intima media thickness in
premenopausal systemic lupus erythematosus patients without clinical atherosclerotic vascular
events. Lupus.0(0):0961203318782424.

9. Valero-Gonzalez S, Castejon R, Jimenez-Ortiz C, Rosado S, Tutor-Ureta P, Vargas JA, et al.
Increased arterial stiffness is independently associated with metabolic syndrome and damage index
in systemic lupus erythematosus patients. Scandinavian journal of rheumatology. 2014;43(1):54-8.
10. Susan Manzi ENM, Joan E Rairie,Claudia G. Conte,Thomas A. Medsger, Jr.,Linda Jansen-
McWilliams,, Ralph B. D'Agostino aLHK. Age-specific Incidence Rates of Myocardial Infarction and
Angina in Women with Systemic Lupus Erythematosus: Comparison with the Framingham Study.
American Journal Epidemiology. 1997;145(5):408-15.

11. John M. Esdaile MA, Tamara Grodzicky, Yin Li,Constantina Panaritis, Roxane du Berger,
Robert Co"te’,Steven A. Grover, Paul R. Fortin,, Ann E. Clarke al-LSc. Traditional Framingham Risk
Factors Fail to Fully Account for Accelerated Atherosclerosis in Systemic Lupus Erythematosus

American College of Rheumatology. 2001;44(10):2331-7.

12. Lloyd-Jones DM, Wilson PW, Larson MG, Beiser A, Leip EP, D'Agostino RB, et al. Framingham
risk score and prediction of lifetime risk for coronary heart disease. Am J Cardiol. 2004;94(1):20-4.
13. Klug EQ. South African Dyslipidaemia Guideline Consensus Statement2012.

41




14. Lee AB, Godfrey T, Rowley KG, Karschimkus CS, Dragicevic G, Romas E, et al. Traditional risk
factor assessment does not capture the extent of cardiovascular risk in systemic lupus
erythematosus. Internal Medicine Journal. 2006;36(4):237-43.

15. Boulos D, Koelmeyer RL, Morand EF, Hoi AY. Cardiovascular risk profiles in a lupus cohort:
what do different calculators tell us? Lupus Science &amp; Medicine. 2017;4(1):e000212.

16. Zhang C-Y, Lu L-J, Li F-H, Li H-L, Gu Y-Y, Chen S-l, et al. Evaluation of Risk Factors That
Contribute to High Prevalence of Premature Atherosclerosis in Chinese Premenopausal Systemic
Lupus Erythematosus Patients. JCR: Journal of Clinical Rheumatology. 2009;15(3):111-6.

17. Kiss E, Soltesz P, Der H, Kocsis Z, Tarr T, Bhattoa H, et al. Reduced flow-mediated vasodilation
as a marker for cardiovascular complications in lupus patients. Journal of Autoimmunity.
2006;27(4):211-7.

18. Castejon R, Jimenez-Ortiz C, Rosado S, Tutor-Ureta P, Mellor-Pita S, Yebra-Bango M.
Metabolic syndrome is associated with decreased circulating endothelial progenitor cells and
increased arterial stiffness in systemic lupus erythematosus. Lupus. 2016;25(2):129-36.

19. Alberti KGM, Zimmet P, Shaw J. The metabolic syndrome—a new worldwide definition. The
Lancet. 2005;366(9491):1059-62.

20. Alberti KG, Eckel RH, Grundy SM, Zimmet PZ, Cleeman JI, Donato KA, et al. Harmonizing the
metabolic syndrome: a joint interim statement of the International Diabetes Federation Task Force
on Epidemiology and Prevention; National Heart, Lung, and Blood Institute; American Heart
Association; World Heart Federation; International Atherosclerosis Society; and International
Association for the Study of Obesity. Circulation. 2009;120(16):1640-5.

21. Mok C, Poon W, Lai J, Wong C, Chiu S, Wong C, et al. Metabolic syndrome, endothelial injury,
and subclinical atherosclerosis in patients with systemic lupus erythematosus. Scandinavian journal
of rheumatology. 2010;39(1):42-9.

22. Mayosi BM, Flisher AJ, Lalloo UG, Sitas F, Tollman SM, Bradshaw D. The burden of non-
communicable diseases in South Africa. The Lancet. 2009;374(9693):934-47.

23. Erasmus RT, Soita DJ, Hassan MS, Blanco-Blanco E, Vergotine Z, Kengne AP, et al. High
prevalence of diabetes mellitus and metabolic syndrome in a South African coloured population:
Baseline data of a study in Bellville, Cape Town. SAMJ: South African Medical Journal.
2012;102(11):841-4.

24, Drewnowski A, Specter S. Poverty and obesity: the role of energy density and energy costs.
The American journal of clinical nutrition. 2004;79(1):6-16.
25. Dallongeville J, Cottel D, Ferriéres J, Arveiler D, Bingham A, Ruidavets JB, et al. Household

income is associated with the risk of metabolic syndrome in a sex-specific manner. Diabetes care.
2005;28(2):409-15.

26. Negron AM, Molina MJ, Mayor AM, Rodriguez VE, Vila LM. Factors associated with metabolic
syndrome in patients with systemic lupus erythematosus from Puerto Rico. Lupus. 2008;17(4):348-
54,

27. Medeiros MM, Xavier de Oliveira IM, Ribeiro AT. Prevalence of metabolic syndrome in a
cohort of systemic lupus erythematosus patients from Northeastern Brazil: association with disease
activity, nephritis, smoking, and age. Rheumatol Int. 2016;36(1):117-24.

28. Telles R, Lanna C, Ferreira G, Ribeiro A. Metabolic syndrome in patients with systemic lupus
erythematosus: association with traditional risk factors for coronary heart disease and lupus
characteristics. Lupus. 2010.

29. Deanfield JE, Halcox JP, Rabelink TJ. Endothelial Function and Dysfunction. Circulation.
2007;115(10):1285-95.
30. Deedwania PC. Mechanisms of endothelial dysfunction in the metabolic syndrome. Current

Diabetes Reports. 2003;3(4):289-92.

31. Tziomalos K, Athyros VG, Karagiannis A, Mikhailidis DP. Endothelial dysfunction in metabolic
syndrome: Prevalence, pathogenesis and management. Nutrition, Metabolism and Cardiovascular
Diseases. 2010;20(2):140-6.

42




32. Chung CP, Avalos |, Oeser A, Gebretsadik T, Shintani A, Raggi P, et al. High prevalence of the
metabolic syndrome in patients with systemic lupus erythematosus: association with disease
characteristics and cardiovascular risk factors. Annals of the rheumatic diseases. 2007;66(2):208-14.
33. Sabio JM, Vargas-Hitos J, Zamora-Pasadas M, Mediavilla JD, Navarrete N, Ramirez A, et al.
Metabolic syndrome is associated with increased arterial stiffness and biomarkers of subclinical
atherosclerosis in patients with systemic lupus erythematosus. ] Rheumatol. 2009;36(10):2204-11.
34. Kwankaew J, Leelawattana R, Saignam A, Siripaitoon B, Uea-areewongsa P, Juthong S.
Apolipoprotein B as an independent predictor of arterial stiffness in systemic lupus erythematosus
patients. International Journal of Rheumatic Diseases. 2015;18(4):447-51.

35. Li H-M, Zhang T-P, Leng R-X, Li X-P, Li X-M, Liu H-R, et al. Emerging role of adipokines in
systemic lupus erythematosus2016.

36. Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, Franklin BA, et al. Diagnosis and
Management of the Metabolic Syndrome. An American Heart Association/National Heart, Lung, and
Blood Institute Scientific Statement. 2005;112(17):2735-52.

37. Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel Ill)
final report. Circulation. 2002;106(25):3143-421.

38. Orchard TJ, Temprosa M, Goldberg R, et al. The effect of metformin and intensive lifestyle
intervention on the metabolic syndrome: The diabetes prevention program randomized trial. Annals
of Internal Medicine. 2005;142(8):611-9.

39. Group UPDS. Effect of intensive blood-glucose control with metformin on complications in
overweight patients with type 2 diabetes (UKPDS 34). The Lancet. 1998;352(9131):854-65.

40. Ballantyne CM, Olsson AG, Cook TJ, Mercuri MF, Pedersen TR, Kjekshus J. Influence of Low
High-Density Lipoprotein Cholesterol and Elevated Triglyceride on Coronary Heart Disease Events
and Response to Simvastatin Therapy in 4S. Circulation. 2001;104(25):3046-51.

41. Pyorala K, Ballantyne CM, Gumbiner B, Lee MW, Shah A, Davies MJ, et al. Reduction of
Cardiovascular Events by Simvastatin in Nondiabetic Coronary Heart Disease Patients With and
Without the Metabolic Syndrome. Subgroup analyses of the Scandinavian Simvastatin Survival Study
(4S). 2004;27(7):1735-40.

42. Wajed J, Ahmad Y, Durrington PN, Bruce IN. Prevention of cardiovascular disease in systemic
lupus erythematosus—proposed guidelines for risk factor management. Rheumatology.
2004;43(1):7-12.

43, ludici M, Fasano S, Gabriele Falcone L, Pantano |, La Montagna G, Migliaresi S, et al. Low-
dose aspirin as primary prophylaxis for cardiovascular events in systemic lupus erythematosus: a
long-term retrospective cohort study. Rheumatology (Oxford). 2016;55(9):1623-30.

44, Grundy S. Third Report of the National Cholesterol Education Program (NCEP). National
Heart, Lung, and Blood Institute, NIH Publication. 2001(01-3670).

45, K. G. M. M. Alberti PZalS. Metabolic syndrome —a new world-wide definition. A Consensus
Statement from the International Diabetes Federation Diabetic Medicine 2005(23):469-80.

46. Mobini M, Niksolat F, Mohammadpour RA, Dashti Dargahloo S, Marzban D. Metabolic
syndrome in patients with systemic lupus erythematosus: Association with disease activity, disease
damage and age. International Journal of Rheumatic Diseases. 2018;21(5):1023-30.

47. Margiotta DPE, Basta F, Dolcini G, Batani V, Navarini L, Afeltra A. The relation between,
metabolic syndrome and quality of life in patients with Systemic Lupus Erythematosus. PLOS ONE.
2017;12(11):e0187645.

48. Sun C, Qin W, Zhang Y-H, Wu Y, Li Q, Liu M, et al. Prevalence and risk of metabolic syndrome
in patients with systemic lupus erythematosus: A meta-analysis. International Journal of Rheumatic
Diseases. 2017;20(8):917-28.

49, Medeiros MMdC, Xavier de Oliveira IMA, Ribeiro ATM. Prevalence of metabolic syndrome in
a cohort of systemic lupus erythematosus patients from Northeastern Brazil: association with
disease activity, nephritis, smoking, and age. Rheumatology International. 2016;36(1):117-24.

43




50. Demir S, Artim-Esen B, Sahinkaya Y, Pehlivan O, Alpay-Kanitez N, Omma A, et al. Metabolic
syndrome is not only a risk factor for cardiovascular diseases in systemic lupus erythematosus but is
also associated with cumulative organ damage: a cross-sectional analysis of 311 patients. Lupus.
2016;25(2):177-84.

51. Parker B, Urowitz MB, Gladman DD, Lunt M, Donn R, Bae SC, et al. Impact of early disease
factors on metabolic syndrome in systemic lupus erythematosus: data from an international
inception cohort. Ann Rheum Dis. 2014.

52. Bhat BS, Thabah MM, Negi VS, Bobby Z, Das AK, Harichandrakumar KT. Metabolic syndrome
in patients with systemic lupus erythematosus from South India. Indian Journal of Rheumatology.
2015;10(4):189-95.

53. Muniz LF, Pereira RM, Silva TF, Bonfa E, Borba EF. Impact of therapy on metabolic syndrome
in young adult premenopausal female lupus patients: Beneficial effect of antimalarial. Arthritis Care
Res (Hoboken). 2015.

54, 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. The
Egyptian Rheumatologist. 2015;37(2):67-74.

55. Ugarte-Gil MF, Sanchez-Zuniga C, Gamboa-Cardenas RV, Aliaga-Zamudio M, Zevallos F,
Tineo-Pozo G, et al. Circulating naive and memory CD4+ T cells and metabolic syndrome in patients
with systemic lupus erythematosus: data from a primarily Mestizo population. Rheumatology
(Oxford). 2014.

56. LiuS, Han L, Guo J, Zheng Z, Li H, Zhang L, et al. Metabolic syndrome in Chinese patients with
systemic lupus erythematosus: no association with plasma cortisol level. Lupus. 2013;22(5):519-26.
57. 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. Zeitschrift fur Rheumatologie. 2013;72(2):172-7.

58. Parker B, Ahmad Y, Shelmerdine J, Edlin H, Yates A, Teh L, et al. An analysis of the metabolic
syndrome phenotype in systemic lupus erythematosus. Lupus. 2011;20(14):1459-65.

59. Bultink I, Turkstra F, Diamant M, Dijkmans B, Voskuyl A. Prevalence of and risk factors for the
metabolic syndrome in women with systemic lupus erythematosus. Clinical and experimental
rheumatology. 2008;26(1):32.

60. De Leeuw K, Freire B, Smit AJ, Bootsma H, Kallenberg CG, Bijl M. Traditional and non-
traditional risk factors contribute to the development of accelerated atherosclerosis in patients with
systemic lupus erythematosus. Lupus. 2006;15(10):675-82.

61. Castejon R, Jimenez-Ortiz C, Valero-Gonzalez S, Rosado S, Mellor S, Yebra-Bango M.
Decreased circulating endothelial progenitor cells as an early risk factor of subclinical atherosclerosis
in systemic lupus erythematosus. Rheumatology. 2014;53(4):631-8.

62. Sabio J, Zamora-Pasadas M, Jiménez-Jdimez J, Albadalejo F, Vargas-Hitos J, Rodriguez del
Aguila M, et al. Metabolic syndrome in patients with systemic lupus erythematosus from Southern
Spain. Lupus. 2008;17(9):849-59.

63. Chung CP, Avalos |, Oeser A, Gebretsadik T, Shintani A, Raggi P, et al. High prevalence of the
metabolic syndrome in patients with systemic lupus erythematosus: association with disease
characteristics and cardiovascular risk factors. Ann Rheum Dis. 2007;66(2):208-14.

64. Opie LH, Mayosi BM. Cardiovascular disease in sub-Saharan Africa. Am Heart Assoc; 2005.
65. Hodkinson B, Mapiye D, Jayne D, Kalla A, Tiffin N, Okpechi I. The African Lupus Genetics
Network (ALUGEN) registry: standardized, prospective follow-up studies in African patients with
systemic lupus erythematosus. Lupus. 2016;25(3):325-30.

66. Petri M, Orbai AM, Alarcon GS, Gordon C, Merrill JT, Fortin PR, et al. Derivation and
validation of the Systemic Lupus International Collaborating Clinics classification criteria for systemic
lupus erythematosus. Arthritis & Rheumatology. 2012;64(8):2677-86.

67. Framework IC. The MOS 36-item short-form health survey (SF-36). Med Care.
1992;30(6):473-83.

44




68. Park Y, Zhu S, Palaniappan L, Heshka S, Carnethon MR, Heymsfield SB. The metabolic
syndrome: Prevalence and associated risk factor findings in the us population from the third national
health and nutrition examination survey, 1988-1994. Archives of Internal Medicine.
2003;163(4):427-36.

69. Sitas F, Egger S, Bradshaw D, Groenewald P, Laubscher R, Kielkowski D, et al. Differences
among the coloured, white, black, and other South African populations in smoking-attributed
mortality at ages 35-74 years: a case-control study of 481,640 deaths. Lancet. 2013;382(9893):685-
93.

70. Vadacca M, Margiotta D, Rigon A, Cacciapaglia F, Coppolino G, Amoroso A, et al. Adipokines
and systemic lupus erythematosus: relationship with metabolic syndrome and cardiovascular
disease risk factors. J Rheumatol. 2009;36(2):295-7.

71. Zhu S, Heymsfield SB, Toyoshima H, Wang Z, Pietrobelli A, Heshka S. Race-ethnicity—specific
waist circumference cutoffs for identifying cardiovascular disease risk factors. The American journal
of clinical nutrition. 2005;81(2):409-15.

72. McMahon M, Grossman J, Skaggs B, FitzGerald J, Sahakian L, Ragavendra N, et al.
Dysfunctional Pro-Inflammatory High Density Lipoproteins Confer Increased Risk for Atherosclerosis
in Women with Systemic Lupus Erythematosus. Arthritis and rheumatism. 2009;60(8):2428-37.

73. Parker B, Bruce I. SLE and metabolic syndrome. Lupus. 2013;22(12):1259-66.

74. Sitas F, Egger S, Bradshaw D, Groenewald P, Laubscher R, Kielkowski D, et al. Differences
among the coloured, white, black, and other South African populations in smoking-attributed
mortality at ages 35—74 years: a case-control study of 481 640 deaths. The Lancet.
2013;382(9893):685-93.

45




46






