
Supplementary Table 1. 

Adapted Newcastle-Ottawa Scale for case-control studies 

Selection 1.  Is the case definition adequate?   

      a) yes, with independent validation  

      b) yes, record linkage or based on self reports 

      c) no description 

 2.  Representativeness of the cases  

      a) consecutive or obviously representative series of cases  

      b) potential for selection biases or not stated 

 3.  Selection of Controlsa   

      a) healthy controls  

      b) rheumatology outpatient controls 

      c) no description 

 4.  Definition of Controls   

      a) no history of disease (endpoint)  

      b) no description of source 

Comparability 1.  Comparability of cases and controls on the basis of the design or analysisa 

      a) study controls for sex 

      b) study controls for age 

Exposure 1.  Ascertainment of exposurea 

      a) detailed description of the test about insulin 

resistance/leptin/adiponectin/resistin levels and definition of SLE 

      b) no description 

 2.  Same method of ascertainment for cases and controls   

      a) yes  

      b) no 

 3.  Non-Response Rate   

      a) same rate for both groups  

      b) non respondents described 

      c) rate different and no designation 

A study can be awarded a maximum of one star for each numbered item within the Selection 

and Exposure categories. A maximum of two stars can be given for Comparability 

a We modified the items for adaption of current study 

 

 



Supplementary Table 2. Summary of included studies 

Study Country 

Disease 

duration, 

year* 

Disease activity 

(SLEDAI)* 

Cumulative damage 

(SLICC/ACR DI)* 
Control 

Sample size, n, 

SLE/control 

Quality 

score† 

Garcia-Gonzalez et al, 

20021 
Mexico 7 ± 5 NA NA Hospital staff 41/23 8 

El Magadmi et al, 

20062 

United 

Kingdom 

12(1–35) 

(median[rang

e]) 

2(0–8) 

(median[range]) 
NA Healthy 44/45 8 

Sada et al, 20063 Japan 9.2 ± 6.5 NA NA Healthy 37/80 9 

Tso et al, 20064 Taiwan 9 ± 7 3.3 ± 4.4 NA Healthy 70/34 9 

Chung et al, 20075 
United 

States 

6(3– 11) 

(median[rang

e]) 

NA NA 

Without SLE or 

any autoimmune 

disease 

102/101 6 

Elwakkad et al, 20076 Egypt NA NA NA Healthy 12/21 9 

Sato et al, 20077 Japan 18.9 ± 10 1.8 ± 1.7 NA Healthy 39/39 9 

Tso et al, 20078 Taiwan 9 ± NA 4 (median) NA Healthy 68/34 9 

Almehed et al, 20089 Sweden 

11(1– 41) 

(median[rang

e]) 

NA 
2(0–11) 

(median[range]) 
Healthy 163/42 9 

Chung et al, 200810 
United 

States 
NA 

4(1–6) 

(median[IQR]) 

0(0–1) 

(median[IQR]) 

Rheumatoid 

arthritis 
103/124 5 



Kao et al, 200811 
United 

States 
16.5 ± 7.2 NA NA Healthy 105/105 7 

Wislowska et al, 

200812 
Poland 11.2 ± 8.0 7.7 ± 4.2 0.62 ± 0.7 Healthy 30/30 9 

Al et al, 200913 Canada NA 3.5 ± 3.7 NA Healthy 105/77 8 

Chung et al, 200914 
United 

States 
8.2 ± 7.3 4.1 ± 4 0.9 ± 1.3 

Without SLE or 

any autoimmune 

disease 

109/78 8 

De Sanctis et al, 

200915 
Venezuela NA 5.5 ± 2.8 NA 

Without 

infectious, 

autoimmune or 

lipid disorders 

60/60 6 

Koca et al, 200916 Turkey 

3(0.1–14) 

(median[rang

e]) 

10(0–30) 

(median[range]) 
NA Healthy 30/15 9 

Tso et al, 200917 Taiwan 10.5 ± 7.2 4 (median) NA Healthy 87/32 9 

Vadacca et al, 200918 Italy NA NA NA NA 50/26 7 

Anania et al, 201019 Sweden 11.67 ± NA NA NA 
Population 

control 
114/122 8 

Kim et al, 201020 Korea 3.95 ± 2.8 3.24 ± 2.81 0.49 ± 0.65 Healthy 70/39 8 

Penn et al, 201021 
United 

States 
16.5 ± 7.1 

2(0–2) 

(median[IQR]) 
NA 

Rheumatoid 

arthritis 
149/177 6 



Reynolds et al, 201022 
United 

States 
13.6 ± 10.0 NA NA Healthy 119/71 9 

Santos et al, 201023 Portugal 

6.6(0.5–34) 

(median[rang

e]) 

NA 0(1) (median[IQR]) 

Without chronic 

inflammatory 

disorders 

100/102 8 

Baker et al, 201124 
United 

States 

8(3.8–17) 

(median[IQR

]) 

4(2–6) 

(median[IQR]) 

2(1–3) 

(median[IQR]) 

Non-pregnant 

female without 

autoimmune 

disease 

159/70 8 

McMahon et al, 

201125 

United 

States 
11.9 ± 8.5 NA 1.3 ± 1.7 Healthy 250/122 9 

Ozgen et al, 201126 Turkey 3.8 ± 3.9 8.3 ± 6.0 0.69 ± 1.12 Healthy 26/29 7 

Elshishtawy et al, 

201227 
Egypt 2.29 ± 1.25 28.16 ± 19.91 NA Healthy 50/40 9 

Gheita et al, 201328 Egypt 5.8 ± 3.1 8.2 ± 4.7 4.2 ± 2.3 Healthy 92/30 9 

Ormseth et al, 201329 
United 

States 

6(3–11) 

(median[IQR

]) 

4(0–6) 

(median[IQR]) 

1(0–1) 

(median[IQR]) 

Without SLE or 

any inflammatory 

disease 

156/90 8 

Shields et al, 201330 
United 

States 
NA NA NA Healthy 153/158 8 

Tanaka et al, 201331 Japan NA NA NA Healthy 18/140 7 

Vadacca et al, 201332 Italy 10 ± 5 9.9 ± 5 2.13 ± 1.6 Without 60/29 8 



autoimmune 

disease 

Koca et al, 201433 Turkey 4.0 ± 4.1 8.1 ± 6.3 0.75 ± 1.2 Healthy 20/23 9 

Lozovoy et al, 201434 Brazil NA NA NA Healthy 123/102 9 

Sabio et al, 201435 Spain 11 ± 7 
2(0–4) 

(median[IQR]) 

0(0–1) 

(median[IQR]) 

Hospital 

nonmedical staff 
99/101 7 

Afroze et al, 201536 India NA NA NA Healthy 100/100 9 

Barbosa et al, 201537 Brazil 7.79 ± 6.59 3.1 ± 4.4 NA Healthy 52/33 9 

Bhat et al, 201538 India 

3(2–5.25) 

(median[IQR

]) 

1.59(0–10) 

(median[range]) 

0.8(0–3) 

(median[range]) 
Healthy 82/82 9 

Chen et al, 201539 Chine 4.7 ± 5.4 14.1 ± 4.6 NA Healthy 8/9 9 

Hutcheson et al, 

201540 

United 

States 
NA 

10(4–16) 

(median[IQR]) 
NA Healthy 28/9 7 

Sabio et al, 201541 Spain 

10(6–17) 

(median[IQR

]) 

2(0–4) 

(median[IQR]) 

0(0–1) 

(median[IQR]) 

Hospital staff or 

investigators’ 

acquaintances 

106/101 7 

Badawi et al, 201742 Egypt 2.83 ± 2.91 9.0 ± 3.88 NA Healthy 56/20 9 

Diaz-Rizo et al, 

201743 
Mexico 9.1 ± 6.3 2.5 ± 3.1 0.8 ± 0.9 Healthy 103/83 9 

Khairy et al, 201744 Egypt 3.6 ± 4.3 20.1 ± 6.4 NA Healthy 53/25 9 

Rezaieyazdi et al, Iran 4.56 ± NA 10.15 ± NA NA Healthy 73/65 9 



201745 

Sánchez-Pérez et al, 

201746 
Spain  

16(9–21) 

(median[IQR

]) 

2(0–6) 

(median[IQR]) 

2(1–3) 

(median[IQR]) 

From Spanish 

Camargo Cohort 
87/82 7 

Shields et al, 201747 
United 

States 
NA NA NA Healthy 143/143 8 

Wang et al, 201748 China 2.23 ± 3.44 NA NA Healthy 47/25 8 

Chougule et al, 201849 India 1.55 ± NA NA NA Healthy 60/40 9 

Demir et al, 201850 Turkey 6.2 ± 4.6 1.18 ± 1.5 0.16 ± 0.48 Healthy 66/28 8 

Hrycek et al, 201851 Poland 1.33 ± NA NA NA Healthy 41/38 8 

Miyake et al, 201852 Brazil 9.4 ± 5.6 0.33 ± 0.9 0.33 ± 0.69 Healthy 33/16 9 

Mohammed et al, 

201853 
Egypt 7.95 ± 5.7 6.43 ± 5.59 NA Healthy 40/20 9 

Stanescu et al, 201854 Romania 

11.5(1.5–

34.0)(median

[range]) 

NA NA 

Without 

autoimmune or 

infectious 

disorders 

24/5 8 

Pedro et al, 201955 Brazil NA 
3(2–6) 

(median[IQR]) 
NA Healthy 105/120 8 

Rashad et al, 201956 Egypt 5.4 ± 2.5 16.7 ± 8.8 NA Healthy 140/100 9 

SLE, Systemic lupus erythematosus; NA, Not available; SLEDAI, Systemic Lupus Erythematosus Disease Activity Index; SLICC/ACR DI, 

Systemic Lupus International collaborating clinics/American College of Rheumatology Damage Index; IQR, interquartile range. 



* Data are presented as mean ± standard deviation (SD); the conversion between median, IQR, range, mean, and SD is based on following 

formula: median=mean; SD=IQR/1.35; SD=range/4. 57, 58 

†The methodologic quality of the studies was rated by using an adapted version of the Newcastle-Ottawa scale for case-control studies with a 

maximum score of 9 points.  

 

  



Supplementary Table 3. Demographic characteristics and HOMA IR, serum adiponectin, leptin and resistin levels in different groups 

Study Group Age, y Sex, n, 

M:F 

BMI HOMA IR Serum adiponectin 

level, ug/ml 

Serum leptin 

level, ng/ml 

Serum resistin level, 

ng/ml 

Garcia-

Gonzalez et 

al, 20021 

SLE 35±11 0:41 26(17–47) 

(median[range]) 

NA NA 30(4–74) 

(median[range]) 

NA 

Control NA 0:23 25(22–38) 

(median[range]) 

NA NA 15(2–59) 

(median[range]) 

NA 

El 

Magadmi et 

al, 20062 

SLE NA 0:44 26.6(18.6–37.4) 

(median[range]) 

2.09±1.92 NA NA NA 

Control NA NA 24.8(17–36.2) 

(median[range]) 

1.41±1.28 NA NA NA 

Sada et al, 

20063 

SLE 44±15 NA 22.1±3.5 2.32±2.34 14.3±4.8 22.5±21 NA 

Control 44±6 NA 22.2±3.2 1.32±0.99 8.5±3.2 10.1±4.4 NA 

Tso et al, 

20064 

SLE 38.48±13.77 0:70 22.95±4.44 1.83±1.12 NA NA NA 

Control 40.13±6.58 0:34 22.32±2.39 1.08±0.57 NA NA NA 

Chung et al, 

20075 

SLE NA 9:93 28(24.1–33.2) 

(median[IQR]) 

1.78±1.64 NA NA NA 

Control NA 11:90 25.9(23.1–31.0) 

(median[IQR]) 

1.17±1.29 NA NA NA 

Elwakkad 

et al, 20076 

SLE 15.8±2.9 2:10 25.3±4.9 NA NA 21.9±30.4 NA 

Control NA NA NA NA NA 2.76±0.7 NA 

SLE 51.59±9.65 0:39 22.4±2.3 Premenopause NA NA NA 



Sato et al, 

20077 

1.38(0.84–1.8)  

Post menopause 

1.89(1.3–2.75) 

(median[IQR]) 

Control 51.58±9.66 0:39 22.0±2.7 Premenopause 

0.82(0.53–1.69)  

Post menopause 

0.91(0.64–1.07) 

(median[IQR]) 

NA NA NA 

Tso et al, 

20078 

SLE 38±NA 0:68 NA 1.84±1.15 NA NA NA 

Control NA 0:34 NA 1.08±0.58 NA NA NA 

Almehed et 

al, 20089 

SLE NA 0:163 24.2(17.2–37.2) 

(median[range]) 

NA NA NA 6.53(2.23–19.14) 

(median[range]) 

Control NA 0:42 NA NA NA NA 6.24(0.47–17.12) 

(median[range]) 

Chung et al, 

200810 

SLE NA 34:90 27(24–33) 

(median[IQR]) 

1.4(0.8–2.6) 

(median[IQR]) 

NA NA NA 

Control NA 9:94 28(24–32) 

(median[IQR]) 

2(1.0–3.5) 

(median[IQR]) 

NA NA NA 

Kao et al, 

200811 

SLE 51.1±9.3 0:105 28.2±6.4 2.6(1.9–3.9) 

(median[IQR]) 

NA NA NA 

Control 51.6±8.6 0:105 28.4±6.7 2.6(2.1–3.6) NA NA NA 



(median[IQR]) 

Wislowska 

et al, 200812 

SLE 50.4±14.3 0:30 25.3±4.8 NA NA 7.5(1.8–66.3) 

(median[range]) 

NA 

Control 51.0±12.2 0:30 25.5±5.1 NA NA 8.8(0.7–39.2) 

(median[range]) 

NA 

Al et al, 

200913 

SLE 14.98±2.46 21:84 23.8±5.0 NA 15±8 22.4±18.5 NA 

Control NA 21:56 NA NA 15.6±7.4 9.8±8.7 NA 

Chung et al, 

200914 

SLE 40.2±11.5 9:100 29.2±7.5 2±1.8 28.7±17.9 41.1±49.9 10.7±7.6 

Control 40.5±12.0 11:67 27.0±6.0 1.5±1 22±15.3 19.8±24.6 9.1±5.1 

De Sanctis 

et al, 200915 

SLE 35±9 9:51 26.1±4.6 NA 0.019±0.0041 4.1±2.3 5.9±2.8 

Control 32±12 6:54 22±2.0 NA 0.011±0.0047 9.8±2.4 6.6±3.2 

Koca et al, 

200916 

SLE NA 1:29 22.3(16.5–29.3) 

(median[range]) 

1.7(0.5–6.5) 

(median[range]) 

NA NA NA 

Control NA 3:12 24.1(18.9–28.8) 

(median[range]) 

1.2(0.8–2.9) 

(median[range]) 

NA NA NA 

Tso et al, 

200917 

SLE 38±18.65 0:87 23±9.3 1.76±1.03 NA NA NA 

Control 40±5.66 0:32 22.0±5.7 1.04±0.57 NA NA NA 

Vadacca et 

al, 200918 

SLE NA 0:50 24.2(19.8–35.0) 

(median[range]) 

1.6(0.6–8.2) 

(median[range]) 

NA NA NA 

Control NA 0:26 22.8(19.0–37.3) 

(median[range]) 

1.3(0.6–2.9) 

(median[range]) 

NA NA NA 

Anania et SLE 47.94±13.17 14:100 24.89(20.96– 1.34(0.8–1.96) NA NA NA 



al, 201019 27.85) 

(median[IQR]) 

(median[IQR]) 

Control 49.11±12.68 13:109 24.67(22.41–

27.82) 

(median[IQR]) 

1.05(0.69–1.48) 

(median[IQR]) 

NA NA NA 

Kim et al, 

201020 

SLE 34.6±6.7 NA NA NA NA 0.14±0.10 NA 

Control 27.4±6.6 NA NA NA NA 0.09±0.04 NA 

Penn et al, 

201021 

SLE 49.8±9.7 0:149 27.6±6.2 With HCQ 

2.51(1.73–3.55) 

Without HCQ 

2.87(1.97–4.28) 

(median[IQR]) 

NA NA NA 

Control 58.5±10.4 0:177 27.8±5.8 With HCQ 

2.22(1.82–3.09) 

Without HCQ 

2.48(1.71–3.05) 

(median[IQR]) 

NA NA NA 

Reynolds et 

al, 201022 

SLE 42.6±12.4 11:108 25.9±6.3 NA 16±9.2 NA NA 

Control 41.3±11.9 6:65 24.8±5.3 NA 11.4±6.1 NA NA 

Santos et al, 

201023 

SLE 46.6±13.4 0:100 NA 0.72±2.5 NA NA NA 

Control 47.7±13.4 0:102 NA 3.5±6.4 NA NA NA 

Baker et al, SLE 43.2±11.1 0:159 28.4(6.9) 3(1.8–4.2) NA NA 14.18±10.94 



201124 (median[IQR]) (median[IQR]) 

Control 44.8±9.8 0:70 29.0(6.4) 

(median[IQR]) 

2.8(1.9–3.8) 

(median[IQR]) 

NA NA 9.95±6.48 

McMahon 

et al, 201125 

SLE 42.0±13.1 0:250 26.1±6.5 NA 15.3±8.4 23.7±28 NA 

Control 41.4±13.5 0:122 24.2±5.1 NA 14±7.8 13.3±12.9 NA 

Ozgen et al, 

201126 

SLE 34.2±11.0 2:24 23.2±4.4 1.89±1.4 NA NA NA 

Control 38.0±10.3 9:20 25.9±4.7 1.49±0.75 NA NA NA 

Elshishtawy 

et al, 201227 

SLE 23.1±6.9 0:50 27.6±0.83 NA NA NA 14.1±3.88 

Control 23.36±5.13 0:40 27.21±0.75 NA NA NA 6.44±1.34 

Gheita et al, 

201328 

SLE 30.18±8.27 8:84 25.9±3.5 2.61±0.84 NA NA NA 

Control 28±5.37 3:27 24.74±2.29 1.86±0.28 NA NA NA 

Ormseth et 

al, 201329 

SLE NA 19:137 27.3(23.4–32.7) 

(median[IQR]) 

1.47(0.69–2.52) 

(median[IQR]) 

NA NA NA 

Control NA 12:78 25.2(22.5–30.1) 

(median[IQR]) 

1.08(0.66–2.08) 

(median[IQR]) 

NA NA NA 

Shields et 

al, 201330 

SLE 49.5±9.7 0:153 27.0(22.6–31.9) 

(median[IQR]) 

7.01(4.0–10) 

(median[IQR]) 

NA NA NA 

Control 51.1±9.7 0:158 26.9(23.8–32.1) 

(median[IQR]) 

6.66(5.4–9.4) 

(median[IQR]) 

NA NA NA 

Tanaka et 

al, 201331 

SLE NA 4:14 NA NA NA Female 

2.5(1.4–7.1) 

(median[IQR]) 

Male 16.4(6.2–55.2)  

Female 5.2(3.5–

15.1) (median[IQR]) 



Control 45.6±13.8 22:118 22.3±2.9 NA NA Female 7(3.8–

12.0) 

(median[IQR]) 

Male 3.7(3.3–5.1)  

Female 3.5(3.0–4.4) 

(median[IQR]) 

Vadacca et 

al, 201332 

SLE 42.26±10.54 0:60 25.2±4 NA 6.9(3–25.9) 

(median[range]) 

26(5–175) 

(median[range]) 

NA 

Control 45.69±11.57 0:29 24±4.6 NA 7.1(4.1–13) 

(median[range]) 

17.2(5–42) 

(median[range]) 

NA 

Koca et al, 

201433 

SLE 35.8±10.9 0:20 23.9±4.6 2.2±1.5 NA NA NA 

Control 39.5±9.2 0:23 26.4±5.1 1.6±0.7 NA NA NA 

Lozovoy et 

al, 201434 

SLE NA 10:92 Active 

28.8(26.1–32.8) 

Inactive 

26.4(23.5–30.9) 

(median[IQR]) 

Active 

2.75(1.68–4.95) 

Inactive 

2.40(1.60–3.52) 

(median[IQR]) 

NA NA NA 

Control NA 9:114 26.0(24.1–29.4) 

(median[IQR]) 

1.59(1.02–2.68) 

(median[IQR]) 

NA NA NA 

Sabio et al, 

201435 

SLE 37±11 0:99 24±4 1.6(1.1–2.1) 

(median[IQR]) 

NA NA NA 

Control 37±11 0:101 24±4 1.2(0.9–1.7) 

(median[IQR]) 

NA NA NA 

Afroze et 

al, 201536 

SLE 26.4±6.5 3:97 25.7±11.5 NA NA 23.9±19.5 NA 

Control 28.1±8.4 2:98 24.2±9.2 NA NA 14.8±10.4 NA 



Barbosa et 

al, 201537 

SLE 33.4±9.4 0:52 23.8±3.5 NA 0.000088±0.000070 20.7±17.1 NA 

Control 32.5±10.5 0:33 21.8±2.5 NA 0.00012±0.000071 8±5 NA 

Bhat et al, 

201538 

SLE 28.7±6.8 0:82 22.6±3 1.31(0.06–9.32) 

(median[range]) 

NA NA NA 

Control 29.3±9.3 0:82 21.5±4 1.55(0.01–7.92) 

(median[range]) 

NA NA NA 

Chen et al, 

201539 

SLE 29.8±7.9 0:8 NA NA NA 9.93 ± 2.15 NA 

Control 27.3±2.3 0:9 NA NA NA 2.01 ± 0.28 NA 

Hutcheson 

et al, 201540 

SLE NA NA 29.5±1.6 NA 178(73–234) 

(median[IQR]) 

0.078(0.055–

0.10) 

(median[IQR]) 

13790000(8280000–

20860000) 

(median[IQR]) 

Control 36±NA 5:4 NA NA 12(40–97) 

(median[IQR]) 

0.055(0.014–

0.079) 

(median[IQR]) 

6210000(3450000–

8790000) 

(median[IQR]) 

Sabio et al, 

201541 

SLE NA 0:106 23.5(21.4–26.5) 

(median[IQR]) 

1.58(1.07– 

2.19) 

(median[IQR]) 

NA NA NA 

Control NA 0:101 23.3(20.7–25.6) 

(median[IQR]) 

1.2(0.85–1.71) 

(median[IQR]) 

NA NA NA 

Badawi et 

al, 201742 

SLE 27.1±6.3 NA 25.8±2.8 NA NA 5.1±1.7 NA 

Control 25.2±4 NA 25±1.9 NA NA 1.6±0.6 NA 

Diaz-Rizo SLE 42.6±11.3 0:103 27.3±4.9 NA 17±8.9 25.7±27.6 NA 



et al, 201743 Control 44.6±10.0 0:83 27.5±4.9 NA 12±6.5 19.7±19 NA 

Khairy et 

al, 201744 

SLE 30.5±9.6 0:53 26.5±4.5 NA NA 32.3±24.2 NA 

Control 30.4±7,1 0:25 NA NA NA NA NA 

Rezaieyazdi 

et al, 201745 

SLE 30.55±9.38 8:65 24.04±NA NA NA NA 6.88±4.53 

Control 31.80±6.37 9:56 NA NA NA NA 6.74±3.74 

Sánchez-

Pérez et al, 

201746 

SLE 50±10 4:83 28±5 1.01±0.67 NA NA NA 

Control 54±10 5:77 29±6 1.13±0.7 NA NA NA 

Shields et 

al, 201747 

SLE NA 0:143 27(23–31) 

(median[IQR]) 

6.71(4.9–10) 

(median[IQR]) 

NA NA NA 

Control NA 0:143 27.2(24–32) 

(median[IQR]) 

6.79(5.4–9.4) 

(median[IQR]) 

NA NA NA 

Wang et al, 

201748 

SLE 30.17±11.11 0:47 21.34±3.5 NA NA 17.98 ± 2.75 NA 

Control 35.28±11.69 NA 21.7±2.16 NA NA 5.32 ± 0.73 NA 

Chougule et 

al, 201849 

SLE 28.53±8.7 1:10 NA NA 11.64±9.01 8.34±14.41 0.04±0.04 

Control NA NA NA NA 9.67±3 14.23±11.05 0.01±0.01 

Demir et al, 

201850 

SLE 34.4±8.9 0:66 25.6±5.2 1.79 (median) NA 17.56 (median) NA 

Control 29.9±5.6 0:28 21.82±3.09 1.12 (median) NA 8.28 (median) NA 

Hrycek et 

al, 201851 

SLE 47±29 0:41 26.1±NA NA 10.79±6.45 38.82±34.92 NA 

Control 44±26 0:38 25.2±NA NA 7.42±4.31 10.76±5.82 NA 

Miyake et 

al, 201852 

SLE 31.8±6.4 0:33 25.3±3.3 1.85(1.68) 

(median[IQR]) 

NA NA NA 



Control 31.0±6.2 0:16 25.2±3.3 1.40(0.86) 

(median[IQR]) 

NA NA NA 

Mohammed 

et al, 201853 

SLE 29.62±7.84 0:40 25.36±2.33 NA NA 6.23±2.06 NA 

Control NA 0:20 NA NA NA 2.96±1.44 NA 

Stanescu et 

al, 201854 

SLE 46.0±9.9 0:24 23.8±2.9 NA NA 118.5(53.5–

182.2) 

(median[range]) 

NA 

Control 38.2±11.6 0:5 21.0±1.9 NA NA 51.4(32.4–

137.2) 

(median[range]) 

NA 

Pedro et al, 

201955 

SLE NA 5:100 27.5±0.6 2.67±0.18 NA NA NA 

Control NA 33:87 25.8±0.4 2.12±0.14 NA NA NA 

Rashad et 

al, 201956 

SLE 31.1±7.6 0:140 29.38±5.87 1.5±0.32 NA NA 4.9 ± 0.2 

Control NA 0:100 33.58±7.43 6.15±15.84 NA NA 3.02 ± 0.9 

NA, Not available; BMI, body mass index; IQR, interquartile range; HCQ, hydroxychloroquine. 

Data are presented as mean ± standard deviation (SD); the conversion between median, IQR, range, mean, and SD is based on following formula: 

median=mean; SD=IQR/1.35; SD=range/4. 57, 58 

 

 



Supplemetnary Figure 1. 

 

  



Supplemetnary Figure 2. 

 
  



Supplemetnary Figure 3a. 

 

 

Supplemetnary Figure 3b. 

 

 

  



Supplementary references 

1. Garcia-Gonzalez A, Gonzalez-Lopez L, Valera-Gonzalez IC, et al. Serum leptin 

levels in women with systemic lupus erythematosus. Rheumatol Int 2002;22:138-141. 

2. El Magadmi M, Ahmad Y, Turkie W, et al. Hyperinsulinemia, insulin resistance, 

and circulating oxidized low density lipoprotein in women with systemic lupus 

erythematosus. J Rheumatol 2006;33:50-56. 

3. Sada KE, Yamasaki Y, Maruyama M, et al. Altered levels of adipocytokines in 

association with insulin resistance in patients with systemic lupus erythematosus. J 

Rheumatol 2006;33:1545-1552. 

4. Tso TK, Huang WN, Huang HY, Chang CK. Elevation of plasma interleukin-18 

concentration is associated with insulin levels in patients with systemic lupus 

erythematosus. Lupus 2006;15:207-212. 

5. Chung CP, Avalos I, Oeser A, 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;66:208-214. 

6. Elwakkad AS, Said RN, Muhammad SI, Saleh MT, Elhamshary A. Role for 

leptin and prolactin in human juvenile rheumatic diseases. Pak J Biol Sci 

2007;10:1984-1989. 

7. Sato H, Miida T, Wada Y, et al. Atherosclerosis is accelerated in patients with 

long-term well-controlled systemic lupus erythematosus (sle). Clin Chim Acta 

2007;385:35-42. 

8. Tso TK, Huang WN. Elevated soluble intercellular adhesion molecule-1 levels in 

patients with systemic lupus erythematosus: Relation to insulin resistance. J 

Rheumatol 2007;34:726-730. 

9. Almehed K, d'Elia HF, Bokarewa M, Carlsten H. Role of resistin as a marker of 

inflammation in systemic lupus erythematosus. Arthritis Res Ther 2008;10:R15. 

10. Chung CP, Oeser A, Solus JF, et al. Inflammation-associated insulin resistance: 

Differential effects in rheumatoid arthritis and systemic lupus erythematosus define 

potential mechanisms. Arthritis Rheum 2008;58:2105-2112. 

11. Kao AH, Wasko MC, Krishnaswami S, et al. C-reactive protein and coronary 

artery calcium in asymptomatic women with systemic lupus erythematosus or 

rheumatoid arthritis. Am J Cardiol 2008;102:755-760. 

12. Wislowska M, Rok M, Stepien K, Kuklo-Kowalska A. Serum leptin in systemic 

lupus erythematosus. Rheumatol Int 2008;28:467-473. 

13. Al M, Ng L, Tyrrell P, et al. Adipokines as novel biomarkers in paediatric 

systemic lupus erythematosus. Rheumatology (Oxford) 2009;48:497-501. 

14. Chung CP, Long AG, Solus JF, et al. Adipocytokines in systemic lupus 

erythematosus: Relationship to inflammation, insulin resistance and coronary 



atherosclerosis. Lupus 2009;18:799-806. 

15. De Sanctis JB, Zabaleta M, Bianco NE, Garmendia JV, Rivas L. Serum 

adipokine levels in patients with systemic lupus erythematosus. Autoimmunity 

2009;42:272-274. 

16. Koca SS, Karaca I, Yavuzkir MF, et al. Insulin resistance is related with 

oxidative stress in systemic lupus erythematosus. Anadolu Kardiyol Derg 2009;9:23-

28. 

17. Tso TK, Huang WN. Elevation of fasting insulin and its association with 

cardiovascular disease risk in women with systemic lupus erythematosus. Rheumatol 

Int 2009;29:735-742. 

18. Vadacca M, Margiotta D, Rigon A, et al. Adipokines and systemic lupus 

erythematosus: Relationship with metabolic syndrome and cardiovascular disease risk 

factors. J Rheumatol 2009;36:295-297. 

19. Anania C, Gustafsson T, Hua X, et al. Increased prevalence of vulnerable 

atherosclerotic plaques and low levels of natural igm antibodies against 

phosphorylcholine in patients with systemic lupus erythematosus. Arthritis Res Ther 

2010;12:R214. 

20. Kim HA, Choi GS, Jeon JY, et al. Leptin and ghrelin in korean systemic lupus 

erythematosus. Lupus 2010;19:170-174. 

21. Penn SK, Kao AH, Schott LL, et al. Hydroxychloroquine and glycemia in 

women with rheumatoid arthritis and systemic lupus erythematosus. J Rheumatol 

2010;37:1136-1142. 

22. Reynolds HR, Buyon J, Kim M, et al. Association of plasma soluble e-selectin 

and adiponectin with carotid plaque in patients with systemic lupus erythematosus. 

Atherosclerosis 2010;210:569-574. 

23. Santos MJ, Vinagre F, Da Silva JC, Gil V, Fonseca JE. Cardiovascular risk 

profile in systemic lupus erythematosus and rheumatoid arthritis: A comparative study 

of female patients. Acta Reumatologica Portuguesa 2010;35:325-332. 

24. Baker JF, Morales M, Qatanani M, et al. Resistin levels in lupus and associations 

with disease-specific measures, insulin resistance, and coronary calcification. J 

Rheumatol 2011;38:2369-2375. 

25. McMahon M, Skaggs BJ, Sahakian L, et al. High plasma leptin levels confer 

increased risk of atherosclerosis in women with systemic lupus erythematosus, and 

are associated with inflammatory oxidised lipids. Ann Rheum Dis 2011;70:1619-1624. 

26. Ozgen M, Koca SS, Aksoy K, et al. Visfatin levels and intima-media thicknesses 

in rheumatic diseases. Clin Rheumatol 2011;30:757-763. 

27. Elshishtawy H, Ibrahim SE, Helmi A, Farouk N, Elshinnawy MA. Resistin in 

systemic lupus erythematosus: Relation to lupus nephritis and premature 



atherosclerosis. Egyptian Rheumatologist 2012;34:137-146. 

28. Gheita TA, Raafat HA, Sayed S, et al. Metabolic syndrome and insulin resistance 

comorbidity in systemic lupus erythematosus. Effect on carotid intima-media 

thickness. Z Rheumatol 2013;72:172-177. 

29. Ormseth MJ, Swift LL, Fazio S, et al. Free fatty acids are associated with 

metabolic syndrome and insulin resistance but not inflammation in systemic lupus 

erythematosus. Lupus 2013;22:26-33. 

30. Shields KJ, Barinas-Mitchell E, Gingo MR, et al. Perivascular adipose tissue of 

the descending thoracic aorta is associated with systemic lupus erythematosus and 

vascular calcification in women. Atherosclerosis 2013;231:129-135. 

31. Tanaka N, Kusunoki N, Kusunoki Y, Hasunuma T, Kawai S. Resistin is 

associated with the inflammation process in patients with systemic autoimmune 

diseases undergoing glucocorticoid therapy: Comparison with leptin and adiponectin. 

Mod Rheumatol 2013;23:8-18. 

32. Vadacca M, Zardi EM, Margiotta D, et al. Leptin, adiponectin and vascular 

stiffness parameters in women with systemic lupus erythematosus. Intern Emerg Med 

2013;8:705-712. 

33. Koca SS, Ozgen M, Isik B, et al. Serum salusin-alpha levels in systemic lupus 

erythematosus and systemic sclerosis. Eur J Rheumatol 2014;1:14-17. 

34. Lozovoy MA, Simao AN, Morimoto HK, et al. Hypertension is associated with 

serologically active disease in patients with systemic lupus erythematosus: Role of 

increased th1/th2 ratio and oxidative stress. Scand J Rheumatol 2014;43:59-62. 

35. Sabio JM, Vargas-Hitos JA, Martinez-Bordonado J, et al. Relationship between 

homocysteine levels and hypertension in systemic lupus erythematosus. Arthritis Care 

Res (Hoboken) 2014;66:1528-1535. 

36. Afroze D, Yousuf A, Ali R, et al. Serum leptin levels, leptin receptor gene (lepr) 

polymorphism, and the risk of systemic lupus erythematosus in kashmiri population. 

Immunol Invest 2015;44:113-125. 

37. Barbosa Vde S, Francescantonio PL, Silva NA. Leptin and adiponectin in 

patients with systemic lupus erythematosus: Clinical and laboratory correlations. Rev 

Bras Reumatol 2015;55:140-145. 

38. Bhat BS, Thabah MM, Negi VS, et al. Metabolic syndrome in patients with 

systemic lupus erythematosus from south india.  2015;10:189-195. 

39. Chen H, Shi B, Feng X, et al. Leptin and neutrophil-activating peptide 2 promote 

mesenchymal stem cell senescence through activation of the phosphatidylinositol 3-

kinase/akt pathway in patients with systemic lupus erythematosus. Arthritis 

Rheumatol 2015;67:2383-2393. 

40. Hutcheson J, Ye Y, Han J, et al. Resistin as a potential marker of renal disease in 



lupus nephritis. Clin Exp Immunol 2015;179:435-443. 

41. Sabio JM, Vargas-Hitos JA, Martinez-Bordonado J, et al. Association between 

low 25-hydroxyvitamin d, insulin resistance and arterial stiffness in nondiabetic 

women with systemic lupus erythematosus. Lupus 2015;24:155-163. 

42. Badawi AIZ, El-Hamid AMA, Mohamed NK, et al. Serum tumor necrosis factor 

(tnf)-like weak inducer of apoptosis (tweak) and leptin as biomarkers of accelerated 

atherosclerosis in patients with systemic lupus erythematosus and antiphospholipid 

syndrome. Egyptian Rheumatologist 2017;39:75-81. 

43. Diaz-Rizo V, Bonilla-Lara D, Gonzalez-Lopez L, et al. Serum levels of 

adiponectin and leptin as biomarkers of proteinuria in lupus nephritis. PLoS ONE 

2017;12. 

44. Khairy N, Ezzat Y, Naeem N, Taha R, Wesam R. Atherosclerosis biomarkers in 

female systemic lupus erythematosus patients with and without cardiovascular 

diseases. Egyptian Rheumatologist 2017;39:7-12. 

45. Rezaieyazdi Z, Hashemi N, Mirfeizi Z, Sahebari M, Hashemi N. Resistin in 

systemic lupus erythematosus: Correlation with disease activity and inflammatory 

markers. Shiraz E Medical Journal 2017;18. 

46. Sanchez-Perez H, Tejera-Segura B, de Vera-Gonzalez A, et al. Insulin resistance 

in systemic lupus erythematosus patients: Contributing factors and relationship with 

subclinical atherosclerosis. Clin Exp Rheumatol 2017;35:885-892. 

47. Shields KJ, El Khoudary SR, Ahearn JM, Manzi S. Association of aortic 

perivascular adipose tissue density with aortic calcification in women with systemic 

lupus erythematosus. Atherosclerosis 2017;262:55-61. 

48. Wang X, Qiao Y, Yang L, et al. Leptin levels in patients with systemic lupus 

erythematosus inversely correlate with regulatory t cell frequency. Lupus 

2017;26:1401-1406. 

49. Chougule D, Nadkar M, Venkataraman K, et al. Adipokine interactions promote 

the pathogenesis of systemic lupus erythematosus. Cytokine 2018;111:20-27. 

50. Demir S, Erten G, Artim-Esen B, 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 2018;27:1509-1516. 

51. Hrycek E, Banasiewicz-Szkrobka I, Zurakowski A, et al. Selected adipokines 

and thickness of the intima-media complex in patients with systemic lupus 

erythematosus. Kardiol Pol 2018;76:917-919. 

52. Miyake CNH, Gualano B, Dantas WS, et al. Increased insulin resistance and 

glucagon levels in mild/inactive systemic lupus erythematosus patients despite normal 

glucose tolerance. Arthritis Care Res (Hoboken) 2018;70:114-124. 



53. Mohammed SF, Abdalla MA, Ismaeil WM, Sheta MM. Serum leptin in systemic 

lupus erythematosus patients: Its correlation with disease activity and some disease 

parameters. Egyptian Rheumatologist 2018;40:23-27. 

54. Stanescu II, Calenic B, Dima A, et al. Salivary biomarkers of inflammation in 

systemic lupus erythematosus. Annals of Anatomy 2018;219:89-93. 

55. Pedro EM, da Rosa Franchi Santos LF, Scavuzzi BM, et al. Trace elements 

associated with systemic lupus erythematosus and insulin resistance. Biol Trace Elem 

Res 2019;191:34-44. 

56. Rashad NM, Allam RM, Said D, et al. Influence of +299g>a and +62ga resistin 

gene promoter variants on cardiovascular risk in egyptian women with systemic lupus 

erythematosus. Egyptian Rheumatologist 2019;41:215-220. 

57. Hozo SP, Djulbegovic B, Hozo I. Estimating the mean and variance from the 

median, range, and the size of a sample. BMC Med Res Methodol 2005;5:13. 

58. Higgins JPT, Green S. Cochrane handbook for systematic reviews of 

interventions version 5.1.0 [updated march 2011]. The Cochrane Collaboration; 2011 

[updated 2011; cited]; Available from: http://handbook.cochrane.org/. 


