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SUMMARY
OBJECTIVE: Patients with systemic lupus erythematosus present with a higher number of classic risk factors for coronary diseases and 

a higher prevalence of metabolic syndrome resulting from the disease itself. To evaluate the nutritional indicators of the cardiovascular 

risk of patients with systemic lupus erythematosus by analyzing eating habits, anthropometry, laboratory data, and disease activity and 

to describe the prevalence of patients fulfilling the criteria for metabolic syndrome. 

METHODS: Anthropometric measurements including waist circumference, food recall, and laboratory tests. 

RESULTS: The population presented an insufficient daily intake of micronutrients. Anthropometry revealed that 37.5% of the patients 

were classified with degree II obesity by body mass index and 76.8% by abdominal obesity. Regarding metabolic syndrome, 18 patients 

(16%) fulfilled the diagnostic criteria. 

CONCLUSIONS: Individuals with systemic lupus erythematosus presented with increased risk factors, as determined using anthropometric 

measurements and laboratory tests, for cardiovascular disease, indicating the need for nutritional guidance in this population to reduce 

cardiovascular risk, increase the quality of life, and increase survival of these patients.
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INTRODUCTION
Systemic lupus erythematosus (SLE) is an autoimmune, chronic, 
multisystemic, relapsing-remitting autoimmune disease charac-
terized by mucocutaneous lesions, hematological changes, and 
inflammation in joints, kidneys, serous membranes, and other 
organs associated with the presence of self-reactive antibodies 
and occurring predominantly in women. The Systemic Lupus 
International Collaborating Clinics Damage Index (SLICC) 
and the Systemic Lupus Erythematosus Disease Activity Index 
(SLEDAI) are used to evaluate chronicity and disease activity. 
Cardiovascular disease (CVD) is an important cause of pre-
mature death in patients with SLE1. Compared to the general 

population, patients with SLE have a greater number of clas-
sic risk factors for CVD, such as obesity, dyslipidemia, and 
metabolic syndrome (MS), which are partly associated with 
nutritional aspects1,2.

MS causes a 1.5-fold increase in overall mortality and a 2.5-
fold increase in the risk for CVD1,2, with a prevalence ranging 
from 20 to 28.4% in patients with SLE2,3. The prevalence of 
dyslipidemia in patients with SLE ranges from 36% at diagno-
sis to 60% or more after 3 years4,5. Its occurrence is specifically 
related to inflammatory disease activity and corticosteroid use4. 
The treatment of systemic inflammation with corticosteroids, 
in addition to disordered eating habits and reduced physical 
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activity, may increase the predisposition of accumulating body 
fat and of developing a coronary disease in patients with SLE. 
Abdominal obesity is commonly associated with the develop-
ment of atheroma and CVD6.

Regarding nutritional aspects in SLE, a review article 
showed that patients with SLE can benefit from a nutri-
tionally balanced diet to maintain ideal body weight and 
from effective calorie control to avoid insulin resistance, by 
increasing high-density lipoprotein (HDL) and decreasing 
triglyceride levels7.

In addition to dietary characteristics, the identification 
of anthropometric indicators helps in the early identification 
of nutritional aspects that increase the risk for CVD. The 
objective of this study was to evaluate the nutritional profile 
of patients with SLE by analyzing food intake, anthropo-
metric indicators, and the association of disease activity and 
cardiovascular risk.

METHODS

Study design and population
This is a cross-sectional study with 112 patients diagnosed with 
SLE according to the diagnostic classification criteria described 
in 1982 and updated in 19978. The studied population included 
random patients treated in an outpatient clinic created specif-
ically for patients with SLE at the Rheumatology Service of 
the Hospital de Clínicas de Porto Alegre, Rio Grande do Sul, 
Brazil. The data were collected from May 2015 to February 
2018. During routine consultations, patients were invited 
to participate in a study on the nutritional aspects of SLE to 
support the creation of future nutritional clinical strategies as 
treatment. All patients who agreed to participate signed an 
informed consent form. The exclusion criteria were the pres-
ence of metabolic modifying factors that could interfere with 
the nutritional evaluation, such as acquired immunodeficiency 
syndrome (AIDS) and being pregnant or breastfeeding at the 
time of evaluation.

Nutritional profile evaluation
The evaluation consisted of anthropometric, dietary, and lab-
oratory measurements. Anthropometric data were measured 
according to the standards of the World Health Organization9. 
Body mass index (BMI) was calculated using the formula 
BMI=weight/height2. Body fat percentage (BFP) was deter-
mined by body density using the equations proposed by Siri in 
196110. Abdominal obesity was determined by waist circumfer-
ence (WC) using the cutoff points of ≥90 cm for men and ≥80 
cm for women11. An anthropometric variable called metabolic 

risk (MR) was created for the present study and defined as the 
group of participants concomitantly presenting all the anthro-
pometric classifications of obesity.

Dietary indicators were evaluated using 24-hour dietary 
recall, which was subsequently processed in the DietWin 
Nutritional Analysis software version 2.0®.

The criteria for MS classification were based on the iden-
tification of three or more factors in the same person: abdom-
inal obesity (≥90 cm in men and ≥80 cm in women); HDL-
cholesterol <40 mg/dL in men and <50 mg/dL in women; 
triglycerides ≥150 mg/dL; systemic blood pressure ≥135/85 
mmHg or use of antihypertensive drugs; and, fasting glucose 
≥110 mg/dL12.

Laboratory measurements
The results of the following tests were collected directly from 
the patients’ medical records: complete blood count; creatinine, 
glucose, total cholesterol, HDL, low-density protein (LDL), 
triglycerides, anti-double-stranded DNA, complement (C3 
and C4) levels; and qualitative urine test.

Statistical analysis
The Statistical Package for Social Sciences software (SPSS) 
version 1.8.0 was used in the statistical analyses. The Fisher’s 
exact test was used to determine the association between 
two or more qualitative random variables. The Pearson’s 
Chi-square test was used to analyze probability in categori-
cal data for unpaired samples. The Mann-Whitney test was 
used for independent samples. A p<0.05 was considered sta-
tistically significant.

Ethical aspect
The identity of the study participants was kept confidential 
and all participants signed an informed consent form. The 
study was approved by the Research Ethics Committee of the 
Federal University of Rio Grande do Sul under Certificado 
de Apresentação para Apreciação Ética (CAAE) no. 4338331 
4.2.0000.5347.

RESULTS
The study population consisted of 112 patients, 106 (94.6%) 
of whom were women. Age ranged from 40 to 61 years for 
men and from 28 to 80 years for women. A total of 77 patients 
(68.8%) patients presented a score of 0 in the SLICC, similar 
to scores for disease activity, with 73 patients (62.5 %) pre-
senting a score of 0 in the SLEDAI. The 25th to 75th percen-
tiles of the medians were 0 to 1 for the SLICC and SLEDAI, 
as shown in Table 1.
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Anthropometric data showed an obesity classification 
grade II according to BMI in 42 patients (37.5%), whereas 
26 (23.2%) had grade I obesity, and 35 (31.3%) were over-
weight. The evaluation of adiposity according to BFP showed 
48 patients (42.9%) and 25 patients (22.3%) being classified 
as very high and high risk, respectively, totaling 73 patients 
(65.2%) classified as having high body fat. Abdominal obe-
sity was present in 86 patients (76.8%), as shown in Table 2. 
Regarding eating habits, there was an insufficient daily intake 
of micronutrients, mainly of potassium, copper, boron, and 

vitamin B1, with 100% of the participants consuming less 
than the daily quantity recommended.

MR was present in 58 patients (51.8%) who showed an 
association between MR and low dietary intake of vitamin 
B9, choline, and sulfur, as shown in Table 3. Regarding MS, 
18 patients (16%) met the classification criteria. Laboratory 
tests showed that 31 patients (27.7%) had a high LDL level, 
64 (57.1%) had a moderate or high-risk HDL level, seven 
(6.3%) had a high-risk cholesterol level, and 10 (8.9%) had 
triglyceride levels above the borderline cutoff.

Table 1. Descriptive data of the study population.

n %

Sex

Female 106 94.6

Male 6 5,4

Total 112 100

Classification

SLICC

0 77 68.8

1 11 9.8

2 5 4.5

3 12 10.7

4 3 2.7

5 2 1.8

6 1 0.9

8 1 0.9

Total 112 100

SLEDAI

0 70 62.8

1 5 4.5

2 11 9.8

3 2 1.8

4 15 12.4

5 2 1.8

6 4 3.6

8 2 1.8

9 1 0.9

Total 112 100

SLICC: Systemic Lupus International Collaborating Clinics Damage Index, 
SLEDAI: Systemic Lupus Erythematosus Disease Activity Index.

Table 2. Anthropometric data of the study population.

n %

BMI

Obesity II 42 37.5

Obesity I 26 23.2

Overweight 35 31.3

Normal weight 7 6.3

Low weight 2 1.8

Total 112 100

BFP

Very low 3 2.7

Low 17 15.2

Ideal 19 17

High 25 22.3

Very high 48 42.9

Total 112 100

WC

High 86 76.8

Normal 26 23.2

Total 112 100

BMI: body mass index, BFP: body fat percentage, WC: waist circumference.

Table 3. Association of metabolic risk and insufficient 
micronutrient intake.

Micronutrients n (%) p

Choline 49 (84.5%)a 0.048

Sulfur 56 (96.6%)b 0.047

Vitamin B9 45 (77.6%)a 0.023
aChi-square and continuity correction tests; bChi-square and Fisher’s 
exact tests.
Metabolic risk: concomitant classifications for obesity including body mass 
index, waist circumference, and percent body fat percentage.
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DISCUSSION
The patients in this study had low SLICC and SLEDAI scores, 
which indicates little accumulated damage and controlled dis-
ease at the time of evaluation, possibly indicating more con-
trolled disease in this population1. The anthropometric eval-
uation showed a high prevalence of high BMI, corroborating 
the literature. Some studies show a high prevalence of obesity 
and suggest that obesity is associated with disease activity13,14. 
There was a high BFP in 62.5% of the patients when high- 
and very-high-risk classifications were grouped. Some studies 
had similar results despite the use of other body adiposity mea-
surement techniques. Borges et al.15 used bioimpedance and 
reported that 59.2% of the study population had a BFP above 
the recommended range.

This study showed excess abdominal fat according to WC in 
86 patients (76.8%), which represents a risk for CVD. A cohort 
study reported a high prevalence of abdominal obesity and a 
high incidence of cardiovascular risk in the SLE population6. 
Hormonal factors may be associated with increased weight 
and body fat in women with SLE, which were not addressed 
in the present study. However, they may be a topic for future 
research, as Li et al.16 stated that menopause was associated with 
increased BMI and abdominal obesity in patients with SLE. 
The literature emphasizes the association between abdominal 
obesity and CVD in the general population17. An experimen-
tal study on SLE showed that a high-fat diet was associated 
with visceral obesity18.

Regarding eating habits, although this study was lim-
ited to only one type of food survey, insufficient consump-
tion of micronutrients was identified. Similar results were 
observed in the Mexican SLE population, regarding both 
the insufficient consumption of micronutrients and the 
excess weight14.

In another study, low fruit and vegetable consumption and 
insufficient dietary calcium and iron intake were observed15. 
The literature reports low micronutrient intake in patients 
with SLE and its possible association with atherosclerosis in 
this population19. The present study found an association of 
insufficient intake of some micronutrients with MR; i.e., an 
insufficient intake of folic acid (vitamin B9), choline, and sul-
fur was associated with the grouping of anthropometric indi-
cators for obesity.

To date, there are no studies in the literature in the SLE 
population reporting similar results, possibly owing to the 
diversity of methodologies, although a study demonstrated 
that a dietary folic acid deficiency in SLE may be associated 
with atherosclerosis19, which in the present study was associ-
ated with MR. High micronutrient intake was reported as pro-
tective against excess weight in the Mexican SLE population14. 

General population studies show micronutrient deficiencies in 
obese people, mainly of fat-soluble vitamins, B vitamins, and 
folic acid20. An experimental study found an association of 
choline deficiency with obesity21.

In the present study, 18 participants (16%) met the clas-
sification criteria for MS. A meta-analysis study reported an 
MS prevalence of 26% in patients with SLE22. Regarding the 
lipid profile of this population, there was a predominance of 
results above the normal range, and the literature shows that 
patients with SLE often present changed plasma lipids and 
decreased HDL-cholesterol levels4,5. Dietary intake of satu-
rated fats is one of the factors associated with an increased 
lipid profile and can play an important role in increasing 
these levels, and there is evidence of excessive oil and fat 
consumption by patients with SLE14,23. In a study with 170 
patients15, 142 (83.8%) consumed excess fat according to a 
food frequency questionnaire not used in the present study. 
The present study shows the importance of controlling risk 
factors through nutritional monitoring, preventing over-
weight, and decreasing anthropometric values, especially 
WC, which is the most associated with CVD, in addition 
to controlling adequate nutrient consumption. Nutritional 
profile factors can be modified in this population, indicat-
ing that risk factors can be controlled and/or treated with 
early nutritional clinical care, thus improving their meta-
bolic complication outcomes.

CONCLUSIONS
Patients with SLE had a nutritional profile that increases CVD 
risk factors, which could possibly be reduced with clinical nutri-
tional monitoring.
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