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Abstract

Background:  An association between vitamin D deficiency and the development of systemic lupus erythematosus (SLE) has been suggested.

Aims:  This study was conducted to determine vitamin D status among Saudi patients with SLE versus matched control group.

Methods: Hospital-based cohorts of 165 SLE patients and 214 SLE-free volunteers were recruited at King Abdulaziz University Hospital in Jeddah, Kingdom of Saudi Arabia.  Serum levels of 25-hydroxyvitamin D [25(OH)D] were measured.  Serum levels of 25(OH)D < 50nmol/L (< 20ng/ml), levels >50 - <75nmol/L (>20-<30ng/ml) and levels <75nmol/L (<30ng/ml) were used as the cut-off values for vitamin D deficiency, insufficiency and inadequacy, respectively.

Results:  The prevalence of SLE patients with 25(OH) D inadequacy and deficiency was significantly higher than that in control group: 98.8 vs. 55%, 89.7 vs. 20% (p <0.0001). Only two (1.2%) SLE patients had adequate levels of 25(OH)D compared to 96 (45%) of control group (p<0.0001).  The mean serum levels (nmol/L) of 25(OH)D in SLE patients with vitamin D inadequacy and deficiency in comparison to control group were 22.3 + 13.6 vs. 44.5 + 17.5 (p<0.0001) and 19.1 + 9.5 vs. 22.9 + 6.7 (p=0.0152), respectively. No significant differences were evident with respect to the mean serum levels of 25(OH)D and prevalence of its deficiency in female and male patients with SLE.

Conclusions: Vitamin D inadequacy is highly prevalent in Saudi patients with SLE.  Vitamin D supplementation, and further evaluation of its subsequent role in the prevention and/or treatment of SLE is needed.  
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Introduction
Systemic lupus erythematosus (SLE) is a complex autoimmune disease affecting multiple organs and tissues. Based on a community survey of Al-Qassem area in Saudi Arabia, the prevalence of SLE has been estimated to be 19.28 per 100,0001. Although the cause remains uncertain, several hereditary and environmental factors have been postulated to play a role in the development of SLE disease2-4. Recently vitamin D deficiency has been implicated as a potential environmental factor triggering several autoimmune disorders such as SLE disease5,6, rheumatoid arthritis7,8, type 1 diabetes9 and multiple sclerosis10. Serum levels of 25-hydroxyvitamin D [25(OH)D] were inversely correlated with the severity of SLE disease6.

The prevalence of 25(OH)D deficiency is high in middle eastern countries11. Several recent studies from Saudi Arabia revealed low serum levels of 25(OH)D in Saudi population11-13. Many studies have highlighted an association between SLE and vitamin D deficiency in different ethnic groups14. To the best of the authors’ knowledge, there are no previous studies that have determined the correlation between the serum levels of vitamin D deficiency and SLE disease among Saudi population.  The current study is carried out to assess vitamin D status in Saudi patients with systemic lupus erythematosus.

Methods

Setting:  A hospital-based cohort study was carried out at King Abdulaziz University Hospital (KAUH) in Jeddah, Kingdom of Saudi Arabia between January 2006 and June 2008.

Data source and variability:  A total of 165 patients (148 female) with a diagnosis of SLE who attended the outpatient rheumatic clinic at KAUH and 214 age-matched SLE-free volunteers (122 female) as control group were recruited for study.  All participants in this study were Saudi nationals. All patients with SLE enrolled in this study fulfilled at least four of the

11 diagnostic criteria for SLE developed by the American College of Rheumatology 15,16. All patients with SLE were positive for anti-nuclear antibodies (ANA) and antibody to double-stranded DNA antigen (anti-dsDNA) (Table 1).  However, healthy volunteers (control group) were negative for ANA and anti-dsDNA. SLE patients and control group had normal liver and kidney function tests; those with abnormal liver and kidney function tests were excluded from the study. Patients with SLE were on corticosteroids and/or azathioprine and/or hydroxychloroquine.

Data collection and analysis: Blood samples were collected from both SLE patients and control group to measure 25(OH)D. Serum level of 25(OH)D was measured by competitive protein binding assay using kits (Immunodiagnostic, Bensheim, Germany).  ANA was estimated in both SLE patients and control group by indirect immunofluorescence (IF) antibody technique using standard IF on HEp-2 human epithelial cells (IMMCO Diagnostic Inc., Buffalo, NY, USA).  Samples were considered positive if nuclear or cytoplasmic staining was present at a dilution > 1:80.  All positive ANA samples were investigated for anti-dsDNA by standard Enzyme-Linked ImmunoSorbent Assay (ELISA) kits (Immulisa., IMMCO Diagnostic Inc., Buffalo, NY, USA). 

Operational definitions:   Vitamin D sufficiency is defined as a serum level of  25(OH)D >75nmol/L (>30ng/ml).  A level ranging between >50 – <75nmol/L (>20 – <30ng/ml) is considered to indicate a relative insufficiency of vitamin D, and a level <50nmol/L (<20ng/ml) as vitamin D deficiency17. Vitamin D inadequacy includes both vitamin D deficiency and insufficiency.  

Statistical analysis:  Data were analyzed using Statistical Package for the Social Sciences (SPSS/Pct, version 14.0).  Descriptive statistics such as percentage, mean and standard deviation were used to describe study variables.  Fisher’s exact test was used to test the 

difference between proportions and two-tailed t-test was used for continuous variables.  A p-value of less than 0.05 was considered statistically significant.  

Results
The baseline demographic and laboratory characteristics of 165 SLE patients and 214 control group are presented in table 1.  The mean (+SD) age of SLE patients and control group was 27.8 + 8.8 and 27.9 + 5.1, respectively.  Among SLE group, females comprised for 89.7% of the total number of SLE patients with a 8.7 : 1 female to male ratio. Vitamin D status in SLE patients and control group is presented in Table 2. Mean serum levels (nmol/L) of 25(OH)D were significantly lower among SLE patients (23.5+13.7) compared to the matched control group (64.5+28.9, p<0.0001). The prevalence of SLE patients with 25(OH) D inadequacy and deficiency was significantly higher than that in control group: 98.8 vs. 55% and 89.7 vs. 20% (p <0.0001). Only two (1.2%) SLE patients had adequate (sufficient) levels of 25(OH)D compared to 96 (45%) of control group (p<0.0001).  The mean serum levels of 25(OH)D in SLE patients with vitamin D inadequacy and deficiency in comparison to control group were 22.3+13.6 vs. 44.5 + 17.5 (p<0.0001) and 19.1 + 9.5 vs. 22.9 + 6.7 (p=0.0152), respectively. No significant differences were evident with respect to the mean serum levels of 25(OH)D and prevalence of its deficiency in female and male patients with SLE who were deficient in vitamin D (Table 3). 

Discussion

The current study provides insights into vitamin D status and SLE among Saudi patients. To the best of our knowledge, it is the first study conducted in Saudi Arabia exploring this issue.  In this study prevalence values and serum mean levels of 25(OH)D were compared only to data reported from other studies that used the cut-off values for defining vitamin D status recommended by Holick17. Vitamin D inadequacy along with the substantial reduction in serum levels of 25(OH)D were found to be highly prevalent in Saudi patients with SLE.  Such 
high prevalence (98.8%) is comparable to that recently reported in Spain (90%)18 and greater than that in USA (65%)19. Moreover, the prevalence of vitamin D deficiency which accounted for 89.7% of overall SLE patients was evident to be higher than that reported in Canada (56%)20 and among African-Americans and Caucasians in USA (67%)5.  However, it is slightly lower than that reported in African-Americans (95%)21.  

Despite homogeneity of age, gender, and cut-off value for vitamin D inadequacy, the prevalence of vitamin D inadequacy among female healthy control group in the current study was 56.5% (data not shown). This prevalence is approximately double than that recently reported among young healthy women in Saudi Arabia (30%)13. The reasons for such prevalence’s variability between the two studies are uncertain. Recent reports have pointed out the degree of variability between methods of assay and between laboratories, even when using the same assays. Efforts to standardize assays and to improve accuracy and reproducibility have been recommended22.  Nevertheless, the current study along with Al-Turki et al13 supports that low serum concentration of 25(OH)D is not only confined to patients with SLE, but it is highly prevalent among SLE – free healthy women population in Saudi Arabia.  

Approximately 90% of SLE patients who were vitamin D deficient had serum levels of 25(OH)D <10ng/ml  (Table 2) which were far lower than that reported in studies with different ethnic background populations5,13,20,21,23, but slightly higher than that reported in SLE-free Arab-American women24.  Of note, a total of 76% of patients with osteoporosis had a serum level of 25(OH)D <30nmol/L (<12ng/ml)25.  Serum levels of 25(OH)D <10ng/ml trigger the secondary hyperparathyroidism and thereby its negative impact on skeletal system17,22.  Restoring serum 25(OH)D to optimal levels >75nmol/L (>30ng/ml) may be required to maximize intestinal calcium absorption and to prevent secondary hyperparathyroidism induced – skeletal disorder17,22.  Attention should be drawn since majority of SLE patients in this study had serum level of 25(OH)D <25nmol/L (<10ng/ml).

It is well known that incidence of SLE is more in female than male.  Nonetheless the current study showed no significant differences were evident in the light of serum deficient levels of 25(OH)D < 50nmol/L (<20ng/ml) and its prevalence between female and male patients with SLE (Table 3).
Multiple risk factors for vitamin D deficiency in SLE patients include: lack or limited exposure to sufficient sunlight; chronic use of corticosteroids; and deterioration of kidney function as most patients with SLE may have renal involvement.  SLE patients are frequently photosensitive18 and lack of their exposure to sun light, the source for vitamin D biosynthesis, may contribute to the development of vitamin D deficiency. With respect to effects of corticosteroids on vitamin D metabolism, contradictory reports have been published.  Corticosteroid-treated patients have shown a reduction26 in serum levels of 1,25(OH)2D3 or no change27,28, and a reduction in level of 25(OH)D27-29 or no change30.  SLE-related renal involvement may inhibit the conversion of 25(OH)D in the kidney to its biologically active form 1,25 dihydroxyvitamin D [1,25(OH)2D3] via inhibition of 1-( hydroxylase17,22.  This risk factor can be ruled out since all patients in this study were free from kidney and liver dysfunctions.

Another factor related to low serum level of 25(OH)D is obesity which is associated with low level of 25(OH)D as a result of sequestration of the latter in body fat17,31. A 35.6% overall prevalence of obesity in Saudi Arabia32 (female 44%, male 26.4%) would have contributed to 25(OH)D inadequacy in both SLE and healthy population in this study.  Moreover, cultural and religious practice of wearing clothes that covers the entire body (veiled and unveiled women), preventing direct sunlight exposure may contributing to the high prevalence of low serum levels of 25(OH), particularly in young women in Saudi Arabia12,13, United Arab Emirates33, Jordan34, Kuwait35, and Arab-Americans24.        

Limitations of the study

The current study has the following limitations: a) correlation of low serum levels of 25(OH)D with variables related to vitamin D deficiency such as serum calcium, serum inorganic phosphate, serum parathyroid hormone and alkaline phosphatase have not been evaluated; and b) the relation between low serum levels of 25(OH)D with SLE severity disease and treatment used has not been studied. 

Conclusions  

Health policy decision makers should pay attention towards the high prevalence of vitamin D inadequacy and the reduced levels of 25(OH)D among SLE patients and healthy population in Saudi Arabia. In view of the immunomodulatory effects of calcitriol, and hypovitaminosis D - related biological consequences, a national strategy for vitamin D supplementation, and assessment of its role in prevention and /or treatment of SLE should be considered.  

References:

1. Al-Arfaj AS, Al-Balla SR, Al-Dalaam AN, Al-Saleh SS, Bahabri SA, Mousa MM, et al. Prevalence of systemic lupus erythematosus in central Saudi Arabia.  Saudi Med J 2002; 23: 87-89.

2. Castro J, Balada E, Ordi-Ros J, Villardel-Tarres M. The complex immuno-genetic basis of systemic lupus erythematosus.  Autoimmun Rev 2008; 7: 345-351.

3. Rhodes B, Vyse TJ.  General aspects of the genetics of SLE.  Autoimmunity 2007; 40: 550-559.

4. Edwards CJ, Copper C.  Early environment exposure and the development of lupus.  Lupus 2006; 15: 814-819.

5. Kamen DL, Cooper GS, Bouali H, Shaftman SR, Hollis BW, Gilkeson GS.  Vitamin D deficiency in systemic lupus erythmatosus.  Autoimmun Rev 2006; 5: 114-117.

6. Cutolo M, Otsa K.  Review: vitamin D, immunity and lupus. Lupus 2008;17:6-10.

7. Cutolo M, Otsa K, Uprus M, Paolino S, Seriolo B.  Vitamin D in rheumatoid arthritis.  Autoimmun Rev 2007; 7: 59-64.

8. Merlino LA, Curtis J, Mikulus TR, Cerhan JR, Criswell LA, Saag KG.  Vitamin D intake in inversely associated with rheumatoid arthritis:  results from the Iowa Women’s Health Study.  Arthritis Rheum 2004; 50: 72-77.

9. Hypponen E, Laara E, Reunanen A, Jarvelin MR, Virtanen SM.  Intake of vitamin D and risk of type 1 diabetes: a birth cohort study.  Lancet 2001; 358: 1500-1503.

10. Smolders J, Damoiseaux J, Menheere P, Hupperts R.  Vitamin D as an immune modulator in multiple sclerosis: a review.  J Neuroimmunol 2008; 194: 7-17.

11. Maalouf F, Gannage-Yared MH, Ezzedine J, Larijani B, Badawi S, Rached A, et al. Middle East and North Africa consensus on osteoporosis.  J Musculoskelet Neuronal Interact 2007; 7: 131-143.

12. Siddiqui AM, Kamfar HZ.  Prevalence of vitamin D deficiency rickets in adolescent school girls in Western region, Saudi Arabia.  Saudi Med J 2007; 28: 441-444.

13. Al-Turki HA, Sadat-Ali M, Al-Elq H, Al-Mulhim FA, Al-Ali AK.  25-Hydroxyvitamin D levels among healthy Saudi Arabian women.  Saudi Med J 2008; 29: 1765-1768.

14. Kamen D, Aranow C. Vitamin D in systemic lupus erythematosus. Curr Opin Rheumatol 2008; 20: 532-537. 

15. Tan EM, Cohen AS, Fries JF, Masi AT, Mcshane DJ, Rothfield NF, et al. The 1982 revised criteria for the classification of systemic lupus erythematosus.  Arthritis Rheum 1982; 25: 1271-1277.

16. Petri M.  Review of classification criteria for systemic lupus erythematosus. Rheum Dis Clin North Am 2005; 31: 245-254.      

17. Holick MF.  Vitamin D deficiency. N Engl J Med 2007; 357: 266-281.

18. Ruiz-Irastorza G, Egurbide MV, Olivares N, Martinez-Berriotxa A, Aguirre C.  Vitamine D deficiency in systemic lupus erythematosus: prevalence, predictors and clinical consequences.  Rheumatology 2008; 47: 920-923.

19. Thudi A, Yin S, Wandstart AE, Li QZ, Olsen NJ. Vitamin D levels and disease status in Texas patients with systemic lupus erythematous. Am J Med Sci 2008; 335: 99-104.  

20. Husiman AM, White KP, Algra A, Harth M, Vieth R, Jacobs JW, et al. Vitamin D level in women with systemic lupus erythemtosus and fibromyalgia.  J Rheumatol 2001; 28: 2535-2539.

21. Kamen DL, Barron M, Hollis BW, Oates JC, Bouali H, Bruner GR, et al. Correlation of vitamin D deficiency with lupus disease measures among Sea Island Gullah African Americans.  Arthritis Rheum 2005;52 [abstract 401]: S180.

22. Holick MF.  High prevalence of vitamin D inadequacy and implication for health. Mayo Clin Proc 2006; 81: 353-373.

23. Borba VZC, Vieira JGH, Kasamatsu T, Radominski SC, Sato EI, Lazaretti-Castro M.  Vitamin D deficiency in patients with active systemic lupus erythematosus.  Osteoporos Int 2009; 20: 427-433.

24. Hobbs RD, Habib Z, Alromaini D, Idi L, Parikh N, Blocki F, et al.  Severe vitamin D deficiency in Arab – American women living in Dearborn, Michigan. Endocr Pract 2009; 15: 35-40.    

25. Passeri G, Pini G, Troiano L, Vescovini R, Sansoni P, Passeri M, et al.  Low vitamin D status, high bone turnover and bone fractures in centenarians. J Clin Endocrinol Metab 2003; 88: 5109-5115.

26. O’Regan S, Chesney RW, Hamstra A, Eisman JA, O’Gorman AM, Deluca HF. Reduced serum 1,25-(OH)2 vitamin D3 levels in prednisone-treated adolescence with systemic lupus erythematosus. Acta Paediatr Scand 1979; 68: 109-111.

27. Kinoshita Y, Masuoka K, Miyakoshi S, Taniquchi S, Takeuchi Y.  Vitamin D insufficiency underlies unexpected hypocalcemia following high dose glucocorticoid  therapy. Bone 2008; 42: 226-228.

28. Muller K, Kriegbaum NJ, Baslund B, Sorenson OH, Thyman M, Bentzen K. Vitamin D3 metabolism in patients with rheumatic diseases: low serum levels of 25-hydroxyvitamin D3 in patients with systemic lupus erythematosus. Clin Rheumatol 1995; 14: 397-400.

29. Klein RG, Arnauld SB, Gallagher JC, Deluca HF, Riggs BL. Intestinal calcium absorption in exogenous hypercortisonism: role of 25-hydroxyvitamin D and corticosteroid dose.  J Clin Invest 1977; 60: 253-259.

30. Hahn TJ, Halstead LR, Haddad JR Jr.  Serum 25-hydroxyvitamin D concentrations in patients receiving chronic corticosteroid therapy.  J Lab Clin Med 1977; 90: 399-404.

31. Alemzadeh R, Kichler J, Babar G, Calhoun M.  Hypovitaminosis D in obese children and adolescent: relationship with adiposity, insulin sensitivity, ethnicity, and season. Metabolism 2008; 57: 183-191.
32. AL-Nozha MM. Al-Mazrou YY, AL-Maatouq MA, Arafah MR, Khalil MZ, Khan NB, et al. Obesity in Saudi Arabia.  Saudi Med J 2005; 26: 824-829.

33. Dawodu A, Absood G, Patel M, Agarwal M, Ezimokhai M, Abdulrazzaq Y, et al. Biosocial factors affecting vitamin D status of women of child-bearing age in the United Arab Emirates. J Biosoc Sci 1998; 30: 431-437.

34. Mishal AA. Effects of different dress styles on vitamin D levels in healthy young Jordanian women. Osteoporos Int 2001; 12: 931-935.

35. El-Sonbaty MR, Abdul-Ghaffar NU. Vitamin D deficiency in veiled Kuwaiti women.  Eur J Clin Nutr 1996; 50: 315-318.

Table 1: Demographic characteristics of patients with 

systemic lupus erythematosus (SLE) and control group.

	Characteristics
	SLE group
	Control group

	Number

Gender:

    Male / Female

Nationality:

    Saudi / Non-Saudi

Mean age (Yrs) + SD

Median age (Yrs)

Range (Yrs)

Antinuclear antibody (ANA) test:

    Positive

    Negative

Antibody to double-stranded DNA antigen (anti-dsDNA) test:

    Positive

    Negative


	165

17/148

165/0

27.8 + 8.8

26

15 – 45

165

0

165

0
	214

92/122

214/0

27.9 + 5.1

26

23 – 45

0

214

0

214


Table 2: 25-hydroxyvitamin D status in SLE patients and control group.

	25-hydroxyvitamin D


	SLE patients
	Control group
	Mean

difference
	95% CI
	p-value

	
	Number (%)
	Mean + SD
	Number (%)
	Mean + SD
	
	
	

	Deficiency (< 50nmol/L)

Insufficiency (>50-<75nmol/L)

Inadequacy (< 75nmol/L)

Sufficiency (> 75nmol/L)

Overall mean 
	148/165 (89.7)

15/165 (9.1)

163/165 (98.8)

2/165 (1.2)

165
	19.1 + 9.5

(2 - 48)

53.9 + 2.7

(51 - 61)

22.3 + 13.6

(2 – 6)

128 + 73.5

(76 – 180)

23.5 + 13.7

(2 – 180)


	43/214 (20.0)

75/214 (35.0)

118/214 (55.0)

96/214 (45.0)

214


	22.9 + 6.7

(11 – 35)

56.9 + 5.5

(51 – 74)

44.5 + 17.5

(11 – 74)

89.1 + 19.5

(76 – 210)

64.5 + 28.9

(11 – 210)
	- 3.80

- 3.0

- 22.2

38.9

- 41.0
	-6.86, -0.74

-5.89, -0.10

-25.85, -8.55

9.40, 68.39

-45.79, -36.21
	0.0152

0.0427

<0.0001

0.0103

<0.0001


Table 3: Gender-based difference with respect to prevalence of 

25-hydroxyvitamin D [25-(OH)D] deficiency in SLE patients and control group

	Gender
	SLE patients with 

25-(OH)D deficiency
	Control group with 

25-(OH)D deficiency



	
	Number (%)
	Mean + SD


	Number (%)
	Mean + SD

	Female

Male

p-value


	132/148 (89.2)

16/17 (94.1)

1.000


	19.0 + 9.3

(5 – 48)

19.5 + 11.6

(2 – 44)

0.844 
	33/122 (27.0)

10/92 (10.7)

0.003
	22.8 + 6.9

(11 – 35)

23.3 + 6.4

(17 – 35)

0.834
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