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Abstract Vitamin D is a steroid hormone with pleiotropic

effects. The association between serum 25-hydroxyvitamin

D level [25(OH) D] and lupus nephritis are not clearly

known. We aim to determine serum 25(OH) D levels in

patients with inactive SLE, active SLE without lupus

nephritis (LN) and active SLE with LN and to identify

clinical predictor of vitamin D deficiency. One hundred and

eight SLE patients were included. Patients were classified

as Group (Gr) 1, 2 and 3 if they had SLE disease activity

index (SLEDAI) \3, C3 but no LN and C3 with LN.

Important baseline characteristics were collected. 25(OH)

D was measured by high performance liquid chromatog-

raphy (HPLC). SLEDAI in Gr1, Gr2 and Gr3 was 0.7 (0.9),

5.6 (2.3) and 9.2 (5.2), respectively. 43.5 % had vitamin D

insufficiency and 29.6 % had vitamin D deficiency. Mean

25(OH) D in each groups was 28.3 (8.0), 26.7 (9.5) and

19.9 (7.6) ng/ml (p \ 0.001 comparing Gr1 and 3)

(p = 0.003 comparing Gr2 and 3). Vitamin D deficiency

was found in 11.1, 22.2 and 55.6 % of Gr1, 2 and 3. Linear

regression analysis found that 25(OH) D was significantly

correlated with serum albumin (r = 0.28, p = 0.004),

inversely correlated with SLEDAI (r = -0.22, p = 0.03)

and urinary protein creatinine index (UPCI) (r = -0.28,

p = 0.005), but not with sun exposure score, body mass

index and estimated GFR. Only UPCI was significantly

inversely correlated with 25(OH) D (p = 0.02) from mul-

tiple linear regression. LN was a significant predictor of

vitamin D deficiency from multivariate logistic regression

(OR 5.97; p = 0.006). Vitamin D deficiency and insuffi-

ciency was found in 93 and 86 % of LN with proteinuria C

and\500 mg/day. We conclude that SLE patients with LN

have significantly lower vitamin D level than inactive SLE

and active SLE without LN. Hence, nephritis is a signifi-

cant predictor of vitamin D deficiency in SLE patients.

Keywords 25-Hydroxyvitamin D � Vitamin D deficiency �
Serum 25(OH) D � Systemic lupus erythematosus � Lupus

nephritis � Proteinuria

Investigations about the effect of vitamin D beyond bone

health are increasing. These include the immunological

effect of vitamin D on B lymphocyte, antigen presenting

cell [1, 2] and cardiovascular effects [3]. The association

between chronic kidney disease and vitamin D deficiency

was demonstrated by the previous studies [4, 5]. Two recent

randomized, controlled studies had demonstrated the benefit

of vitamin D for reduction in proteinuria in diabetic

nephropathy [6] and IgA nephropathy [7]. Previous studies

had demonstrated lower vitamin D level in patients with

SLE than age-match control [8]. Vitamin D deficiency is

defined as serum 25(OH) D level less than 20 ng/ml [9].

The factors that may be associated with low vitamin D level

in SLE patients are not clearly known. Previous studies

showed that low vitamin D level in SLE patients was

associated with high body mass index [10] and ethnic with

dark skin color [11]. The association between SLE disease
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activity (SLEDAI) and serum 25(OH) D levels is one of the

controversial issues according to inconsistent data from the

earlier studies [8, 11, 12] which may be due to the unsolved

confounding factors. Information regarding vitamin D level

in SLE patients with lupus nephritis (LN) is limited. This

study has focused on the association between 25(OH) D and

SLE disease activity and the presence of lupus nephritis.

The primary objective of this study was to determine serum

25(OH) D levels among inactive SLE, active SLE without

LN and active SLE with LN. The secondary objective was

to determine clinical predictors that had significant corre-

lation with vitamin D deficiency.

Materials and methods

SLE patients fulfilling the 1997 revised ACR criteria for

the diagnosis of SLE [13] who were currently followed up

at the outpatient department were enrolled. All patients

were older than 18 years and had provided informed con-

sent for the study. Exclusion criteria were. (1) Patients who

were taking vitamin D supplementation. (2) Patients who

had chronic liver diseases. (3) Patients who had metabolic

bone diseases. (4) Patients who had granulomatous

diseases. (5) Patients who had malabsorption syndrome.

(6) Patients who were currently taking drugs that might

affect vitamin D level except for corticosteroid. The Sys-

temic Lupus Erythematosus Disease Activity Index 2000

(SLEDAI2K) [14] was used to assess the disease activity.

Lupus nephritis (LN) was diagnosed by: (a) the presence of

proteinuria [0.5 g per 24 h or urine protein dipstick 3? if

quantitation was not performed or (b) the presence of any

cellular casts [13]. Enroll patients were classified into 3

groups according to disease activity and the presence of

lupus nephritis. Group 1 was the patients who had low

disease activity (defined by SLEDAI2K \3) without LN.

Group 2 was the patients who had moderate to high disease

activity (defined by SLEDAI2K C3) without LN. Group 3

was the patients who had moderate to high disease activity

(defined by SLEDAI2K C3) with LN. Important baseline

characteristics were collected. These included age, sex,

disease duration, body mass index (BMI), current and

cumulative dose of corticosteroid. All participants were

tested for urinalysis, urine protein creatinine index (UPCI),

serum albumin, serum cholesterol, serum creatinine,

estimated GFR (calculated by MDRD formula), serum

complement and anti-dsDNA. All patients had to fill the

questionnaire (modified from Hanwell et al.) [15] asking

about duration of sun exposure and dressing style during

the previous 7 days before enrollment. There were four

choices for the time duration spending outdoor each day

(1 B 5 min, 2 = 5–10 min, 3 = 10–20 min, 4 C 20 min)

and four choices for skin exposure while staying outdoor

(1 = face, 2 = face and hands, 3 = face, hands and arms,

4 = face, hands, arms and legs). The product of time

spending outdoor multiplies by amount of skin exposure to

sunlight for each day was calculated to create daily sun

exposure score. The mean sun exposure score was deter-

mined with minimum score equal to 1 and maximum score

equal to 16. Serum 25(OH) D level was measured by high

performance liquid chromatography technique (HPLC)

available from National Healthcare System Co., Ltd.

Serum samples, calibrator and control materials were pre-

cipitated and extracted following the instruction manual of

ClinRep� HPLC complete kit for serum 25(OH) D

(RECIPE, Germany). 25(OH) D in extracted samples were

analyzed by using high performance liquid chromatography

(HPLC) equipped with UV detector (HPLC 1260, Agilent

Technologies, USA). Both target compounds and internal

standard were separated examined on the specific analyti-

cal column. For the quality control of testing, serum control

materials in two different concentrations were used to

control the accuracy of the analytical measurements. The

technician who run test for 25(OH) D was kept blind from

the patients’ history and clinical data. Vitamin D suffi-

ciency, insufficiency and deficiency were defined as serum

25(OH) D level between 30–100, 20–29 and \20 ng/ml,

respectively [9]. Severe vitamin D deficiency was defined

as 25(OH) D \ 10 ng/ml [16]. This study was approved by

the institutional review boards of the investigating hospital.

Statistical analysis

We postulated that vitamin D level in patients with active

SLE and lupus nephritis was lower than patients with

inactive SLE and active SLE without LN. According to the

previous study, mean difference of vitamin D level

between patients with inactive SLE and active SLE was

-27.2 ng/ml [11]. Hence, the estimated sample size of 108

patients would have 80 % power to detect mean difference

among each group at 10 ng/ml [17]. Mean difference of

vitamin D level among three groups was determined by

using ANOVA with post hoc test or Kruskal–Wallis test as

appropriated for comparing all pair of mean. Continuous

variables were expressed by mean and standard deviation

(SD). Proportion of SLE patients in each group classified

by vitamin D status was shown in percent. The correlation

between 25(OH) D level and predicted variable was

examined by Pearson’s correlation coefficient (r) and

regression analysis. Potential confounder was adjusted by

multiple linear regression. Univariate logistic regression

was used to determine potential predictors of vitamin D

deficiency. Those variables that were significant at

p value B0.20 on univariate were included in the multivariate

logistic regression analysis to identify final predictor of

vitamin D deficiency.
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Results

One hundred and eight patients were included in the

analysis, 103 patients were female. Mean age (SD) and

disease duration was 35.2 (11.09) and 7.74 (8.07) years,

respectively. Demographic data of patients in each group

were shown in Table 1. Median and range of cumulative

prednisolone dosage of all patients were 10,950 mg and

150–54,750 mg, respectively. Mean serum 25(OH) D level

in Gr1, Gr2 and Gr3 were 28.25 (8.00), 26.74 (9.54) and

19.96 (7.6) ng/ml, respectively (Fig. 1). Mean serum 25(OH)

D in each group was compared by using ANOVA with post

hoc test. The result showed that the mean difference of 25(OH)

D levels between Gr 1 and Gr 3 was 8.29 (2.00); 95 % CI

(3.53, 13.05): p \ 0.001. The mean difference of 25(OH) D

between Gr 2 and Gr 3 was 6.79 (1.99); 95 % CI (2.06, 11.51):

p = 0.003.

Only 29 of 108 patients (26.85 %) had vitamin D ade-

quacy. Thirty-three of 36 (91.66 %) SLE patients with

lupus nephritis had vitamin D insufficiency or deficiency.

Table 2 showed proportion of vitamin D status in three

study groups. Pearson’s correlation showed that serum

25(OH) D level was significantly correlated with serum

albumin (r = 0.28, p = 0.004), inversely correlated with

SLEDAI (r = -0.22, p = 0.03) and inversely correlated

with UPCI (r = -0.28, p = 0.005) (Fig. 2a–c). The

adjusted SLEDAI score was calculated by deduction of

scores attributed from nephritis, specifically: urinary cast,

proteinuria, hematuria and pyuria from original SLEDAI.

Subsequently, we found no correlation between 25(OH) D

and adjusted SLEDAI score (r = 0.139, p = 0.155).

25(OH) D was poorly correlated with sun exposure score

(r = 0.008, p value 0.93), BMI (r = 0.015, p = 0.90),

eGFR (r = 0.04, p = 0.70). Multiple linear regression was

used for adjusting the potential confounders including

current prednisolone dosage, serum albumin, SLEDAI,

eGFR and UPCI. The result showed that only UPCI was

significantly inversely correlated with serum 25(OH) D

level with a standardized coefficient beta of -0.31

(p = 0.015).

Table 1 Clinical characteristics

of the patients in each group
Demographic data SLEDAI \ 3 (n = 36) SLEDAI C 3 without

active LN (n = 36)

SLEDAI C 3 with

active LN (n = 36)

Female 35 36 32

Age (years old) 38.22 ± 12.64 35.67 ± 9.92 31.69 ± 9.76

BMI 22.20 ± 3.93 22.22 ± 4.14 23.80 ± 6.11

Disease duration (years) 9.03 ± 9.66 7.43 ± 7.85 6.93 ± 7.15

Prednisolone dose

Current dose (mg/day) 4.83 ± 5.19 12.74 ± 10.52 18.00 ± 14.10

Cumulative dose (mg) 11,066.44 ± 12,000.21 12,976.92 ± 12,367.16 19,032.94 ± 18,552.81

SLEDAI 0.71 ± 0.91 5.63 ± 2.28 9.21 ± 5.17

Creatinine (mg/dl) 0.71 ± 0.17 0.65 ± 0.11 0.81 ± 0.39

Albumin (mg/dl) 4.21 ± 0.86 4.06 ± 0.42 3.53 ± 0.64

Calcium (mg/dl) 8.23 ± 2.89 9.06 ± 0.55 8.88 ± 0.58

Phosphorus (mg/dl) 3.32 ± 1.29 3.73 ± 0.64 3.93 ± 0.74

Cholesterol (mg/dl) 182.31 ± 46.56 190.62 ± 44.16 205.22 ± 61.30

eGFR (ml/min) 96.36 ± 25.70 109.57 ± 25.91 100.95 ± 34.64

UPCI 0.14 ± 0.11 0.20 ± 0.23 2.90 ± 3.08

Sun exposure score

(min = 0, max = 16)

(mean ± SD)

5.71 ± 4.01 6.00 ± 3.39 5.72 ± 3.69

P<0.001*

P=0.73 P=0.003*
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Fig. 1 Box plot of serum 25(OH) D levels in patients with inactive

SLE (Gr1), active SLE without LN (Gr2), active SLE with LN (Gr3).

Mean difference among each group was compared by ANOVA with

post hoc test
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Logistic regression was used to identify potential and

final predictors of vitamin D deficiency. From univariate

analysis, serum albumin was found to be protective of

vitamin D deficiency [OR 0.29; 95 % CI (0.14, 0.61):

p = 0.001]. In contrast, lupus nephritis was found to be a

hazard predictor of vitamin D deficiency [OR 6.25: 95 %

CI (2.53, 15.43): p B 0.001]. Cumulative prednisolone

dosage more than 4,562 mg (interquartile range of median

cumulative prednisolone dosage) was associated with the

composite end point of vitamin D insufficiency, vitamin D

deficiency or severe vitamin D deficiency [OR 4.50; 95 %

CI (1.14,17.73): p = 0.032]. In addition, we have found

that prednisolone usage was a predictor of severe vitamin

D deficiency as defined by 25(OH) D \ 10 ng/ml [OR

10.0; 95 % CI (1.24, 80.88): p = 0.03]. However, multi-

variate logistic regression analysis showed that only lupus

nephritis was a significant predictor of vitamin D defi-

ciency [OR 5.97; 95 % CI (1.68, 21.26): p = 0.006]

(Table 3).

Subgroup analysis was done in SLE patients with lupus

nephritis (group 3) to determine the vitamin D status

among patients with different amount of proteinuria.

Table 4 showed the percentage of patients who had vitamin

D deficiency, vitamin D insufficiency and vitamin D ade-

quacy among patients with several level of proteinuria.

Vitamin D deficiency and vitamin D insufficiency were

common in LN patients with all level of proteinuria.

Overall, vitamin D deficiency and insufficiency were found

in 93 % of LN patients with proteinuria C500 mg per day

and 86 % of LN patients with proteinuria \500 mg per

day, respectively.

Discussion

The high prevalence of vitamin D deficiency in SLE mostly

came from temperate zone which range between 62.2 and

67.7 % [8, 18]. Thailand is situated near equator area

where sun shines almost all year round causing less sea-

sonal fluctuation compares with countries in temperate

area. The average duration of the day time in Bangkok is

4.7–8.3 hours per day (Thai Meteorological Department,

2008). The result from our study had demonstrated that the

prevalence of vitamin D insufficiency or deficiency from

our population is also high (73.1 %). This finding indicated

that vitamin D deficiency is the global problem. Even

though, the ethnic with dark skin color was claimed to be

one of the risk factors of vitamin D deficiency [11]. The

skin color of Thai population was categorized into skin

type IV (brown) to type V (dark brown) by Fitzpatrick

classification scale. The high prevalence of vitamin D

deficiency in Thai population may indicate that vitamin D

deficiency can also be found in patients with brown and

dark brown skin color. The causes of vitamin D deficiency

in SLE patients are not clearly known. Some contributing

factors of vitamin D deficiency in SLE patients included

sun avoidance [19], obesity [16], ethnic with dark skin

color [11], use of glucocorticoids, anti-malarials and the

presence of anti-vitamin D antibodies [20, 21]. The

inversely association between SLE disease activity index

(SLEDAI) and low 25(OH) D level is another interested

topic. Borba et al. conducted a cross-sectional study of 36

SLE patients comparing mean vitamin D level between

three different groups according to SLEDAI categorized by

SLEDAI \3, SLEDAI [12, and normal control which

aimed to determine effect of disease activity on bone

metabolism in patients with SLE. The results showed that

25(OH) D levels were significantly lower in patients with

active disease group (SLEDAI [12). 25(OH) D level was

also shown to be inversely related with SLEDAI (r =

-0.65, p \ 0.001) [11]. Mok et al. [22] found that 25(OH)

D level was inversely correlated with clinical SLE activity

(r = -0.26, p \ 0.001) and anti-dsDNA level (r = -0.13,

p = 0.02). A recent study of Bonakdar et al. [23] reported

that high disease activity index (British Isles Lupus

Assessment Group; BILAG) in new cases of SLE patients

was inversely correlated with serum 25(OH) D (r =

-0.486, p = 0.001). However, another study reported from

Toloza et al. [8] showed no correlation between vitamin D

level and disease activity. In addition, from a recent study

of Bogaczewicz et al. [24], which aim to identify rela-

tionships between serum vitamin D and vitamin D auto

antibodies in 49 SLE patients found that SLE patients with

renal disease had lower 25(OH) D level than SLE patients

who had no renal disease. Since nephritis is one of the

major organ involvement of SLE. The presence of nephritis

can lead to high SLEDAI either by the presence of pro-

teinuria, several type of casts or cellular sediment. We

hypothesize that disparities of the correlation between

25(OH) D and SLEDAI among prior investigations may be

Table 2 Vitamin D status in

SLE patients classified by SLE

disease activity index

(SLEDAI) and the presence of

lupus nephritis

SLEDAI \ 3 (n = 36) SLEDAI C 3 without

LN (n = 36)

SLEDAI C 3 with

LN (n = 36)

25(OH) D 30–100 ng/ml (%) 14 (38.89) 12 (33.33) 3 (8.33)

25(OH) D 20–29 ng/ml (%) 18 (50.0) 16 (44.44) 13 (36.11)

25(OHD) \ 20 ng/ml (%) 4 (11.11) 8 (22.22) 20 (55.56)
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attributed from the presence of lupus nephritis. We found

that SLE patients with lupus nephritis had significantly

lower mean serum 25(OH) D level than inactive SLE and

active SLE without lupus nephritis which had confirmed

our hypothesis. Interestingly, we have found no significant

difference of mean serum 25(OH) D between inactive SLE

and active SLE without lupus nephritis. Hence, the impact

of lupus nephritis on low 25(OH) D levels has been shown

from our study.

Our study found that serum 25(OH) D level is inversely

correlated with SLEDAI. This supports the findings from

Borba et al. and Mok et al. We have then examined the

relative impact of systemic disease activities versus

nephritis on the occurrence of vitamin D deficiency. This

was done by calculating adjusted SLEDAI score (see def-

inition in Table 3). We found no correlation between

adjusted SLEDAI score and serum 25(OH) D. In addition,

after, we had compared adjusted SLEDAI score with other

factors including nephritis by multivariate logistic regres-

sion. The results showed that adjusted SLEDAI was not a

significant predictor of vitamin D deficiency (Table 3).

Our additional findings that 25(OH) D was inversely

correlated with UPCI need to be addressed. Robinson et al.

had evaluated the relationships between vitamin D,

proteinuria and disease activity in 37 pediatric systemic

lupus erythematosus patients. They found the correlation

between serum 25(OH) D level and serum albumin and

inversely correlated with UPCI (r = -0.60, p \ 0.001). In

addition, they had found an inverse correlation between

serum 25(OH) D level and urinary vitamin D binding

protein (VDBP) (r = -0.63, p \ 0.001) [25]. This lead to

a possibility that low serum vitamin D level might be

related with loss of urinary VDBP. Our result, however,

showed that low serum 25(OH) D was found in 86 % of

lupus nephritis patients with low grade proteinuria (urine

protein \0.5 g per day). Low 25(OH) D in SLE with lupus

nephritis can thus be attributed from factor other than

losing of VDBP via proteinuria. Agarwal et al. [27] found

that vitamin D deficiency could cause reduction in urine

creatinine generation in patients with chronic kidney disease.

Serum albumin (mg/dl)

Se
ru

m
 2

5(
O

H
)D

 (
ng

/m
l)

A 
Se

ru
m

 2
5(

O
H

)D
 (

ng
/m

l)
Se

ru
m

 2
5(

O
H

)D
 (

ng
/m

l)

C 

B 

Fig. 2 Plot of simple linear regression. a Serum 25(OH) D level was

significantly correlated with serum albumin (r = 0.28, p = 0.004).

b Serum 25(OH) D level was significantly inversely correlated with

SLEDAI (r = -0.22, p = 0.03). c Serum 25(OH) D level was

significantly inversely correlated with UPCI (r = -0.28, p = 0.005)

Table 3 Predictive factors for vitamin D deficiency from multivariate

logistic regression analysis

Parameters Odds

ratio

p value 95 % confidence

interval

Anti-dsDNA 1.44 0.57 0.42–5.00

Cyclophosphamide used 0.87 0.89 0.13–5.96

Serum albumin 0.55 0.30 0.18–1.72

SLEDAIa 0.99 0.94 0.85–1.17

Sun exposure score 1.16 0.06 1.00–1.34

Lupus nephritis 5.97 0.006** 1.68–21.26

a SLEDAI after deduction of point due to urinary casts, hematuria,

proteinuria and pyuria

** p \ 0.05 (logistic regression)
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This could lead to high urine protein to creatinine (UPCI)

ratio in our lupus nephritis patient who had vitamin D

deficiency. On the other hand, low serum 25(OH) D level

may be a marker of active disease and a cause of pro-

teinuria. A recent study had demonstrated that vitamin D

supplement could lead to reduction in proteinuria via

suppression of renin angiotensin aldosterone system [26].

In addition, reduction in proteinuria had been demonstrated

by vitamin D supplementation from previous randomized,

controlled trial in model of diabetic nephropathy [6] and

IgA nephropathy [7]. Further studies are required to iden-

tify the causal relationship between low serum 25(OH) D

level and proteinuria in SLE patients with lupus nephritis.

The presence of nephritis in patients with SLE may be

associated with low vitamin D level. This notion is sup-

ported by our findings that SLE patients with lupus

nephritis had almost 6 times more risk of vitamin D defi-

ciency than SLE patients without lupus nephritis (Table 3).

The high prevalence of vitamin D insufficiency and defi-

ciency in SLE patients with proteinuria lower than 0.5 g

per day suggested that low vitamin D level may be asso-

ciated with the presence of nephritis through immunolog-

ical pathway and not proteinuria per se. Various immune

cells including monocyte, macrophages, dendritic cells, B

lymphocyte and T lymphocyte had been reported to

express vitamin D receptors [28]. The direct impact of

active SLE diseases on the changes of 25(OH) D metab-

olisms still remains to be further investigated.

Unlike the previous study, we found no association

between 25(OH) D and obesity. This may be related with

the low prevalence of obese patients in our study (6.5 %).

Skversky et al. [16] had conducted a cross-sectional study

using the National Health and Nutrition Examination

Survey (NHANES): 2001–2006 data that aimed to evaluate

the association between severe vitamin D deficiency and

oral steroid usage. Our study had confirmed that vitamin D

insufficiency, vitamin D deficiency or severe vitamin D

deficiency were significantly associated with high cumu-

lative prednisolone dosage. We had also shown that severe

vitamin D deficiency was ten times more common in ste-

roid users compared with steroid nonusers. Regarding the

sun exposure, Hanwell et al. [15] found that high sun

exposure score in summer was correlated with elevated

25(OH) D level in healthy individuals. In contrast, our

study in SLE patients, however, has found no correlation

between sun exposure score and 25(OH) D level. This

suggested that the impact of sun exposure on serum

25(OH) D levels in SLE patients is weaker than other

critical factors. Other important factor that was shown to be

important predictor of low serum 25(OH) D is the baseline

renal function (estimated GFR). LaClair et al. had studied

in 201 subjects from 12 geographically diverse locations

across the US and aimed to find the prevalence of calcidiol

deficiency in chronic kidney disease patients. The authors

reported low mean calcidiol level in the subjects with

moderate and severe CKD (mean eGFR 27 ± 11 ml/min)

[5]. Our study found no correlation between serum 25(OH)

D and eGFR. This may be related with the fact that almost

all of our studied population had eGFR [30 ml/min. In

fact, there was only one patient with eGFR lower than

30 ml/min and the serum 25(OH) D level in this patient

was found to be low (data not shown).

Our study had some limitation. From the questionnaire,

we found that 48.6 % of our SLE patients frequently used

sunscreen as sun protection. However, we could not

determine the proportion of patients who used SPF [30

and proportion of patients who applied adequate amount of

sunscreen (more than 2 mg of cream per square centimeter

of skin surface). Hence, we could not determine the precise

effect of sunscreen use and vitamin D deficiency in our

patients.

In summary, we have shown the high prevalence of

vitamin D deficiency in SLE patients. SLE patients with

lupus nephritis had significantly lower vitamin D level than

inactive SLE and active SLE without lupus nephritis. This

low level of 25(OH) D was inversely correlated with UPCI.

However, high prevalence of low 25(OH) D levels was also

found in lupus nephritis with proteinuria lower than 0.5 g

per day. We conclude that lupus nephritis is a significant

predictor of vitamin D deficiency in SLE patients. Further

studies are required to clarify the causal relationship

between low vitamin D level and lupus nephritis. In

addition, the impact of low 25(OH) D levels on cardio-

vascular diseases and other immunological function in SLE

patients needs to be determined. Still, the effect of vitamin

D supplement on certain interested outcomes such as pro-

teinuria and SLE disease activities remains to be further

investigated.

Table 4 Proportion of SLE

patients with lupus nephritis

classified by severity of

proteinuria and vitamin D status

UPCI 25(OH) D \ 20 ng/ml

(n = 20) (%)

25(OH) D 20–29 ng/ml

(n = 13) (%)

25(OH) D 30–100 ng/ml

(n = 3) (%)

\0.5 3 (42.9) 3 (42.9) 1 (14.2)

0.5–0.99 1 (33.3) 2 (66.7) 0 (0)

1.0–1.99 3 (37.5) 3 (37.5) 2 (25.0)

2.0–2.99 7 (77.8) 2 (22.2) 0 (0)

More than 3.0 6 (66.7) 3 (33.3) 0 (0)
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