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Winter lupus flares are associated with low vitamin D levels 
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Abstract 
Objective

Patients with systemic lupus erythematosus (SLE) are prone to hypo-vitaminosis D because of their photosensitivity. 
Vitamin D (vit.D) has beneficial effects not only on bone metabolism but also on the function of the immune system. 
The relationship between SLE disease activity and vit.D status is controversial and little is known on the effects of 

current supplementation strategies given for osteoporosis in raising vit.D levels. 

Methods
Vit.D levels were measured longitudinally in 50 SLE patients from Northern Italy at two time-points (winter and summer) 

during disease remission. Thirty patients were also evaluated during a flare. As controls, 170 healthy donors were 
enrolled. All the samples were analysed for 25-OH vit.D levels by a chemiluminescence assay (DiaSorin SpA, Italy).  

Results
SLE patients had lower vit.D levels than controls in the summer (median 29.4 vs. 39.2 ng/ml, p=0.005) but not in the winter 
(26.4 vs. 21.6 ng/ml). During wintertime, 36 SLE patients were supplemented with vit.D drops (n=24; 48%), vit.D+calcium 

tablets (n=12; 24%), while 14 (28%) received no supplementation. Patients on oral drops had significantly higher vit.D 
levels than patients on tablets. The median weekly dosage was higher for oral drops than for tablets (6250 vs. 4560 UI, 

p=0.009). Winter flares were associated with lower vit.D levels in comparison with remission during the same season for 
each patient (21.1 vs. 30 ng/ml).  

Conclusion
Current strategies of vit.D supplementation seem to be not sufficient for reaching an optimal vit.D status in Italian SLE 
patients. Vit.D and calcium tablets were less effective, probably because of lower vit.D content and poorer compliance. 

Vit.D insufficiency detected in the wintertime can be either a predisposing factor for flare or the consequence of the flare 
itself in SLE patients.
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Introduction 
Vitamin D (vit.D) is a hormone with 
pleiotropic effects. It is not only impor-
tant in the regulation of bone metabo-
lism, but has also potent immunomod-
ulatory effects (1). The discovery that 
the immune cells (antigen presenting 
cells, natural killers B cells, B and T 
lymphocytes) possess the vit.D recep-
tor suggested a key role in mediating 
the communication between the innate 
and adaptive pathways of the immune 
system (2). These findings posed the 
question whether a poor vit.D status 
may contribute to the onset and per-
petuation of autoimmune diseases, al-
though the receptor genetic variability 
and the consequent functional status 
may result in significant inter-individ-
ual difference (3).
Vit.D deficiency is highly prevalent 
worldwide (4) and it particularly affects 
patients with rheumatic diseases (5-7). 
Among these patients, those with SLE 
are particularly at risk for vit.D insuf-
ficiency because of their well-known 
photosensitivity (4, 8, 9). SLE patients 
are strongly recommended to avoid di-
rect sun exposure and to use sunscreens. 
These measures should help to prevent 
SLE flares triggered by increased cell 
apoptosis due to ultraviolet radiation-
induced injury (10).
Controversial results have been reported 
on the relationship between 25-OH vita-
min D (25-OH vit.D) and SLE disease 
activity (11). Recently, Birmingham 
et al. (12) showed that in non-African 
American SLE patients unusually large 
declines in 25-OH vit.D during low day-
light months may be mechanistically 
related to SLE flare, whereas relatively 
high 25-OH vit.D levels during high 
daylight months may be protective. 
Abou-Raya et al. described how vit.D 
supplementation in SLE patients seemed 
to ameliorate inflammatory and haemo-
static markers, with a tendency towards 
subsequent clinical improvement (13). 
Other studies confirmed a profound hy-
povitaminosis D in SLE patients, but 
failed to find a relationship with SLE 
flare, disease duration, activity or dam-
age (14-15). To note, many studies had 
a cross-sectional design and did not take 
into consideration important factors that 
may potentially influence vit.D status, 

such as seasonality and the concomitant 
supplementation with vit.D.
The aim of this study was to assess the 
vit.D status in a cohort of Italian SLE 
patients. These patients were longitu-
dinally evaluated with regard to the 
seasonality, the disease activity (remis-
sion vs. flare) and the ongoing supple-
mentation with vit.D given as primary 
prophylaxis of glucocorticoid-induced 
osteoporosis.

Patients and methods
This is a retrospective study of a 50 SLE 
patients (45 females, 5 males; median 
age 34 years, range 17–68), classified 
according to the revised American Col-
lege of Rheumatology (ACR) criteria. 
All the patients were regularly attend-
ing every 3 to 6 months the Rheuma-
tology and Clinical Immunology Unit 
in Brescia, located in northern Italy 
(latitude 45° N). In our centre, SLE pa-
tients were asked at the beginning of 
follow-up to give their consent for se-
rum storage for medical research pur-
poses. All the samples were stored at 
-80°C and used for biomarkers testing 
upon specific consent. This serum bank 
was functional to identify serum sam-
ples at different time points during the 
follow-up of the patients. Specifically, 
we identified three time points for 30 
patients (group A) and two time points 
for 20 patients (group B). The aim of 
multiple time points was to assess the 
temporal relationship between 25-OH 
vit.D levels, disease activity (flare vs. 
remission) and season (winter: October 
to March vs. summer: April to Septem-
ber). The 3 time points in group A in-
cluded a sample during a disease flare 
and 2 samples during remission state (1 
in the same season as the flare, 1 in the 
opposite season). In group B, 2 samples 
during remission state were analysed 
(1 during the winter, 1 during the sum-
mer). Disease flare was defined as an in-
crease in SLEDAI-2K score of ≥4 from 
the previous visit and as an alteration of 
clinical and/or serological parameters 
that required a treatment change such 
as a double prednisone dose and/or a 
change or new introduction of an im-
munosuppressive drug. Remission state 
was defined as stable if unchanged for at 
least 6 months. Clinical and laboratory 
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features of the 50 patients were derived 
from clinical charts (summarised in Ta-
ble I). In Table II, characteristics of the 
30 disease flares are presented.
As controls, 170 healthy blood donors 
(106 females, 64 males, median age 
35 years, range 18–65) from the same 
geographical area were studied (117 
samples were collected during winter 
and 53 samples during summer). 
Vit.D levels were determined by Lia-
son® 25-OH Vitamin D Assay (DiaSor-
in S.p.A., Saluggia, Italy) with the kind 
support of the company. Vit.D levels 
above 30 ng/ml were considered as suf-
ficient, according to international guide-
lines (16). Insufficiency was defined as 
values between 10 and 30 ng/ml and de-
ficiency as values below 10 ng/ml.
The study was approved by the Lo-
cal Institutional Ethics Committee in 
Brescia and conducted in accordance 
with the Declaration of Helsinki. 
Vit.D levels of patients and controls 
were not normally distributed (by the 
Shapiro-Wilk test), consequently the 
non-parametric Wilcoxon test was ap-
plied to paired data, while the Mann-
Whitney U-test was used for unpaired 
data. Categorial variables were ana-
lysed with the Chi-squared test. For 
the analysis of longitudinal samples 
collected at 3 different times (group A) 
the Friedman test was applied. Results 
were considered as statistically signifi-
cant for p-values (two-tailed) below 
0.05.
The statistical analysis was performed 
with the software “R”, an online avail-
able environment for statistical com-
puting and graphics.

Results
The frequency of insufficient 25-OH 
vit.D levels (<30 ng/ml) among SLE 
patients and healthy subjects was re-
spectively 67% and 82% during the 
winter and 55% and 24% during the 
summer. Vit.D seasonal variations were 
observed in both groups, with vit.D 
levels higher in summer than in win-
ter. During the summer, SLE patients 
had significantly lower median values 
than healthy controls (29.4 ng/ml vs.  
39.2 ng/ml; p=0.005). Conversely, no 
difference was found between the two 
groups during the winter (Fig. 1).

The fact that during the winter SLE pa-
tients do not have a higher frequency 
of hypovitaminosis D as compared to 
healthy subjects could be explained 
by the possible beneficial effect of 
vit.D supplementation. In fact, most of 
the patients were taking vit.D supple-
ments (none of the patients was taking 
bisphosphonates). Irrespective of the 
season, 30 out 50 patients (60%) were 
supplemented with oral vit.D, while 
the other 20 were not. Eighteen were 
supplemented with oral vit.D drops 
(14 with calcidiol; 4 with cholecal-
cipherol), while the other 12 patients 
were supplemented with calcium and 
cholecalchipherol in tablets (Fig. 2). 
No vit.D supplementation was taken 
by 19 patients (38%) during the sum-
mer and by 14 (28%) during the winter. 
These patients had significantly higher 
vit.D values in summer than in winter, 
although insufficient in both seasons 
(27.5 ng/ml vs. 15.6 ng/ml; p=0.049). 
Those patients who were taking vit.D 
oral drops had higher vit.D levels 
than those patients who were taking 
vit.D-calcium tablets (32 vs. 21 ng/ml, 
p=0.008) (Fig. 2). A possible confound-
ing factor of this observation comes 

from the different cumulative dose be-
tween the two compounds: those tak-
ing vit.D drops received 6250 IU per 
week on average, while those treated 
with vit.D-calcium tablets about 4560 
IU per week (p=0.001).
No significant associations were found 
between vit.D insufficiency and SLE 
therapy (corticosteroids, other immune-
suppressants, hydroxychloroquine). 
No significant associations were found 
with either cigarette smoking habits, 
working environment or body mass 
index. No cases of chronic renal insuf-
ficiency were observed. Among the 30 
patients with a disease flare, 23 (77%) 
had a renal flare. Since proteinuria may 
account for vit.D levels, we verified 
that no significant difference was pre-
sent between vit.D levels of patients 
with renal flare and non-renal flare.
Vit.D levels during a disease flare were 
not significantly different between 
supplemented and non-supplemented 
patients. By considering winter and 
summer flares separately and compar-
ing them with samples from periods of 
remission in the same and in the oppo-
site season, we found that winter flares 
were associated with significantly low-

Table I. Demographic and clinical characteristics of 50 systemic lupus erythematosus 
(SLE) patients.

50 SLE patients n. patients  (n, %)

Age in years (median age, range) 34 (17-68)
Sex (male, female) 5, 10%  (45, 90%)
Race (Caucasian, non-Caucasian) 48, (96%) 2 (4%)
Cigarette smoke  15 (30%) 
Indoor working  50, (100%) 
Criteria at disease onset (median number at the onset, range) 5 (4-7)
Criteria during follow-up (median number during follow-up, range) 6 (4-7)
1)       Malar rash 25 (50%)
2)       Discoid rash  2 (4%)
3)       Photosensivity 25 (50%)
4)       Oral Ulcer 15 (30%)
5)       Arthritis 35 (70%)
6)       Serositis (pulmonary/pericardic effusion) 11 (22%)
7)       Renal involvement 33 (66%)
8)       NPSLE* 0 (0%)
9)       Haematological involvement 23 (46%)
10)     Immunologic involvement 50 (50%)
10a)   Anti-dsDNA 50 (50%)
10b)   Anti-Sm   7 (14%)
10c)   aPL 18 (36%)
11)     ANA 48 (96%)
Other related autoimmune disease: 
   Antiphospholipid syndrome   8 (16%)

NPSLE: Neuropsychiatric Systemic Lupus Erythematosus; Anti-dsDNA: anti-double-stranded DNA 
autoantibody; Anti-Sm: anti Smith antibody; ANA: antinuclear antibodies; aPL antiphospholipid anti-
bodies: Lupus Anticoagulant, and/or anticardiolipin antibodies, and/or anti-β2-glycoprotein I antibodies.
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er levels of vit.D (21.1 ng/ml) as com-
pared to remission (30 ng/ml during 
winter and 33.5 ng/ml during summer 
Friedman test, p=0.0131) (Fig. 3). No 
difference was observed for summer 
flares. 

Discussion 
This is to our knowledge the first study 
assessing the relationships between 

vit.D status and SLE disease activity in 
an Italian cohort of SLE adult patients. 
Differently to previous cross-sectional 
studies performed in other geographical 
areas, we tried to include in the analysis 
as many as possible relevant factors po-
tentially affecting vit.D levels. 
Firstly, we selected both SLE patients 
and healthy controls living in the same 
geographical area (latitude), assuring 

a similar exposure to daylight for all 
the patients and controls. Secondly, 
we verified that cigarette smoking, 
working environment (outdoor vs. in-
door), and body mass index were not 
significantly influencing vit.D levels 
in our cohort. Thirdly, we performed a 
detailed analysis of two major factors 
affecting vit.D levels, namely season 
and oral supplementation with vit.D, 
which has been traditionally given to 
our patients as part of the prophylaxis 
against glucocorticoid-induced osteo-
porosis. The most relevant peculiarity 
of this study is probably the longitudi-
nal design, which allowed us to evalu-
ate each single patient during a disease 
flare and during remission, in order to 
rule out individual variations of vit.D 
levels upon disease activity.
A study on Spanish SLE patients (17) 
found that increasing 25-OH vit.D lev-
els upon supplementation had a benefi-
cial on fatigue. However, seasonality 
was not considered in this study and it 
must be underlined that median 25-OH 
vit.D values upon supplementation did 
not reach sufficient levels (>30 ng/ml), 
questioning the efficacy of the supple-
mentation itself. A multi-ethnic study 
from the USA used a longitudinal de-
sign to show that abnormally large sea-
sonal declines in vit.D may trigger SLE 
flare, but the contribution of vit.D sup-
plementation cannot be ruled out, since 
only 3 out of 82 patients were taking 
vit.D (12).
We confirmed a high prevalence of 
hypovitaminosis D in SLE patients as 
already described in several studies (2, 
18, 19). However, we found that also 
healthy subjects had vit.D levels below 
30 ng/ml in 24% of the cases during 
summer and 82% during winter, con-
firming what is called “epidemic hypo-
vitaminosis D” in the general popula-
tion (8). Both SLE patients and healthy 
people displayed seasonal variability in 
vit.D levels, with significantly higher 
levels in the summertime. This finding 
may suggest that even SLE patients, 
despite a reduced sun exposure and the 
use of sunscreen, may benefit from the 
summer season in terms of vit.D pro-
duction. As a matter of fact, there are 
data in the literature suggesting that the 
use of full-screen protective cream does 

Table II. Type of flare and treatment at the time of blood sampling in 30 SLE patients with 
disease flare.

30 SLE flare number of patients (%)

Type of flare 
  Renal flare 23 (77%)
  Articular and cutaneous flare    6 (20%)
  Pericardial and pulmonary effusion  1 (3%)
SLEDAI-2K score (median, range) 
  During flares  12 (5–20)
  During remission in summertime 4 (0–4)
  During remission in wintertime 4 (0–6)
Therapy at the time of blood sample (dosage and kind of compound) 
  Steroids (prednisone): 
     Low dose (<7.5 mg/day) 7 (23.3%)
     Moderate dose (7.5–25 mg/day) 18 (60.0%)
     High dose (>25 mg/day) 2 (6.6%)
  Hydroxychloroquine (200–300 mg/day) 23 (76,6%)
Immunosuppressants 
     Azathioprine 9 (30%)
     Methotrexate 2 (6.6%)
     Cyclosporine-A 3 (10%)
     Mycophenolate mofetil   3 (10%)

Fig. 1. Vitamin D levels in SLE patients (right-hand boxes) and healthy controls (left-hand boxes)  
in different seasons, summer (April–September; white boxes) and winter (October–March; striped 
boxes). The bold line in the plots shows the median value, the whiskers represent values within two 
standard deviations. 
Vit.D: vitamin D; SLE: systemic lupus erythematosus. 
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not reduce the metabolism of vit.D so 
much to induce a hypovitaminosis (20). 
However, this benefit may somehow be 
irrelevant for SLE patients, since their 
median values were significantly lower 
than healthy controls (29.4 vs. 39.2 
ng/ml, p=0.0059) and still below the 
threshold for sufficiency (30 ng/ml). 

Another major point of our study was 
the investigation of the effects related 
to the type of supplementation (vit.D 
drops and vit.D-calcium tablets). In 
fact, it is accepted that the oral absorp-
tion of vit.D, a fat-soluble molecule, is 
supported by the presence of food. So 
we may speculate that chewable tablets 

containing calcium and vit.D, possibly 
taken on an empty stomach, may have 
a reduced efficacy in the absorption 
of the vitamin. In summer, there was 
no difference between patients sup-
plemented with different compounds, 
while during the winter drops were 
more efficacious than tablets (32 vs. 
21.7 ng/ml, p=0.008). A possible con-
founding factor of this observation 
comes from the different cumulative 
dose between the two compounds, 
since those patients taking drops re-
ceived a significantly higher amount of 
vit.D. In any case, we can say that tab-
lets containing calcium and vit.D did 
not allow in achieving sufficient vit.D 
values in our patients (median values 
of 28 ng/ml in the summer, 21.7 ng/ml 
in the winter). This may be probably 
due to the relatively low content of 
vit.D (usually 400–600 UI per tablet), 
but also to poor compliance generally 
associated with these products because 
of dyspeptic symptoms (related to the 
digestion of calcium). Surprisingly, we 
found out that more than a quarter of 
patients were not taking any vit.D sup-
plementation (38% in summer, 28% in 
winter), despite a strong promotion of 
osteoporosis prophylaxis made by phy-
sicians. These subjects showed vit.D 
levels significantly higher in sum-
mer than in winter (27.5 vs. 15.6 ng/

Fig. 3 A. Vitamin D levels in 30 SLE patients tested during a winter disease flare and during a remission period both in the same (winter) and in the opposite 
season (summer). Friedman test: p=0.0131.
B.  Vitamin D levels in 30 SLE patients tested during a summer disease flare and during a remission period both in the same (summer) and in the opposite 
season (winter). Friedman test: p=not significant.

Fig. 2. Vitamin D levels in SLE patients supplemented with different compounds: patients supple-
mented with oral vitamin D drops (circled boxes), patients supplemented with vitamin D and calcium 
tablets (striped boxes) and patients without any supplementation (squared boxes) in different seasons, 
summer (April–September) and winter (October–March). The bold line in the plots shows the median 
value, the whiskers represent values within two standard deviations. 
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ml, p=0.049), confirming the fact that 
SLE patients are able to produce vit.D 
through sun exposure, but still remain-
ing in the insufficiency range. 
A main focus of our study was also on 
the relationship between vit.D status 
and disease activity. Many cross-sec-
tional and prospective studies reported 
discordant data on this topic, prob-
ably because of methodological issues. 
Some studies reported an inverse rela-
tionship between 25-OH vit.D levels 
and disease activity (12), while other 
studies failed to find such a correlation 
(13, 14). In the present study, we found 
a higher frequency of hypovitaminosis 
D during winter flares than during re-
mission state, both in the same and in 
the opposite season (Fig. 3). No differ-
ence was observed for summer flares. 
Given that the majority of the flares 
were renal, we checked whether pro-
teinuria could be a confounding factor 
due to the loss of vit.D binding protein. 
This was not the case, since no signifi-
cant difference was found in vit.D lev-
els of renal and non-renal flares. There-
fore, our data may suggest that hypovi-
taminosis D, especially if profound dur-
ing the winter, might be a contributing 
factor to the onset of a disease flare con-
firming the findings of the previously 
cited American study that reported that 
large seasonal declines in vit.D status 
may trigger SLE flare in non-African 
Americans (12). 
We acknowledge that this study has 
some limitations in the generalisation 
of the findings, due to the fact that no 
analysis could be performed upon eth-
nicity (mostly Caucasian patients were 
included) and type of disease flare 
(84% of flares were renal).
In conclusion, our study provides a com-
plete overview of the relationships be-
tween vit.D status and SLE in adult Ital-
ian patients. Our findings, primarily the 
high frequency of hypovitaminosis D 
among SLE patients, are in line with re-
cently published data on a group of Ital-
ian childhood-onset SLE patients (21). 
Oral supplementation with vit.D, at the 

dosage traditionally recommended for 
osteoporosis prophylaxis, was shown 
not to be sufficient to determine an 
optimal vitamin status. In order to op-
timise vit.D supplementation, we sug-
gest that each SLE patient undergoes 
periodically testing for 25-OH vit.D 
levels. This would allow pursuing opti-
mal values throughout the course of the 
year, and reversing the profound defi-
ciency observed especially during the 
winter, when the lack of vit.D is more 
likely to become a predisposing factor 
for the onset of a disease flare.

Acknowledgements
The authors warmly thank DiaSorin SpA 
(Saluggia, Vercelli, Italy) for the kind 
collaboration in supporting the study 
with 25-OH vitamin D measurement.
Special thanks to Prof. Maurizio Cutolo 
and Prof. Yehuda Shoenfeld for helpful 
discussion, and Dr Flavio Allegri for 
help with the statistical analysis.

References
  1. ADORINI L, PENNA G: Control of autoim-

mune diseases by the vitamin D endocrine 
system. Nat Clin Pract Rheumatol 2008; 4: 
404-12.

  2. HEWISON M: Vitamin D and the immune 
system: new perspectives on an old theme. 
Rheum Dis Clin North Am 2012; 38: 125-39.

  3. XIONG J, HE Z, ZENG X, ZHANG Y, HU Z:    
Association of vitamin D receptor gene poly-
morphisms with systemic lupus erythema-
tosus: a meta-analysis. Clin Exp Rheumatol 
2014; 32: 174-81.

  4. HOLICK MF: Vitamin D deficiency. N Engl J 
Med 2007; 357: 266-81.

  5. CUTOLO M: Rheumatoid arthritis: circadi-
an and circannual rhythms in RA. Nat Rev 
Rheumatol 2011; 7: 500-502.

  6. CUTOLO M, PLEBANI M, SHOENFELD Y, 
ADORINI L, TINCANI A: Vitamin D endocrine 
system and the immune response in rheumat-
ic diseases. Vitam Horm 2011; 86: 327-51.

  7. DISANTO G, CHAPLIN G, MORAHAN JM et 
al.: Month of birth, vitamin D and risk of im-
mune mediated disease: a case control study. 
Int J Rheum Dis 2012 15: 17-24. 

  8. 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: 427-33.

  9. KAMEN DL, COOPER GS, BOUALI H, SHAFT-
MAN SR, HOLLIS BW, GILKESON GS:           

Vitamin D deficiency in systemic lupus ery-
thematosus. Autoimmun Rev 2006; 5: 114-7.

10. MELLER S, WINTERBERG F, GILLIET M et 
al.: Ultraviolet radiation-induced injury, 
chemokines, and leukocyte recruitment: An 
amplification cycle triggering cutaneous lu-
pus erythematosus. Arthritis Rheum 2005; 
52: 1504-16.

11. SAHEBARI M, NABAVI N, SALEHI M: Cor-
relation between serum 25(OH) D values 
and lupus disease activity: an original article 
and a systematic review with meta-analysis 
focusing on serum VitD confounders. Lupus 
2014; 23: 1164-77. 

12. BIRMINGHAM DJ, HEBERT LA, SONG H et 
al.: Evidence that abnormally large seasonal 
declines in vitamin D status may trigger SLE 
flare in non-African Americans. Lupus 2012; 
21: 855-64. 

13. ABOU-RAYA A, ABOU-RAYA S, HELMII M: 
The effect of vitamin D supplementation on 
inflammatory and hemostatic markers and 
disease activity in patients with systemic 
lupus erythematosus: a randomized placebo-
controlled trial J Rheumatol 2013; 40: 265-
72. 

14. AMITAL H, SZEKANECZ, Z, SZUCS, G et al.: 
(2010b). Serum concentrations of 25-OH    
vitamin D in patients with lupus erithe-
mathosus (SLE) are inversely related to 
disease activity: is time to routinely supple-
ment patients with SLE with vitamin D? Ann 
Rheum Dis 2010; 69: 1155-7.

15. WU PW, RHEW EY, DYER AR et al.: Hydroxy-
vitamin D and cardiovascular risk factors in 
women with systemic lupus erythematosus. 
Arthritis Rheum 2009; 61: 1387-95.

16. HOLICK MF, BINKLEY NC, BISCHOFF-       
FERRARI HA et al.: Evaluation, Treatment, 
and Prevention of Vitamin D Deficiency: an 
Endocrine Society Clinical Practice Guide-
line. J Clin Endocrinol Metab 2011; 96: 
1911-30.

17. RUIZ-IRASTORZA G, GORDO S, OLIVARES N 
et al.: Changes in vitamin D levels in patients 
with systemic lupus erythematosus: Effects 
on fatigue, disease activity, and damage. Ar-
thritis Care Res (Hoboken) 2010; 62: 1160-
5. 

18. PERRICONE C, AGMON-LEVIN N, COLA-
FRANCESCO S, SHOENFELD Y: Vitamins and 
systemic lupus erythematosus: to D or not to 
D. Expert Rev Clin Immunol 2013; 9: 397-9. 

19. MOK CC: Vitamin D and systemic lupus ery-
thematosus: an update. Expert Rev Clin Im-
munol 2013; 9: 453-63. 

20. NORVAL M, WULF HC: Does chronic sun-
screen use reduce vitamin D production to 
insufficient levels? Br J Dermatol 2009; 161: 
732-6. 

21. STAGI S, CAVALLI L, BERTINI F et al.:            
Vitamin D levels in children, adolescents, 
and young adults with juvenile-onset sys-
temic lupus erythematosus: a cross-sectional 
study. Lupus 2014; 23: 1059-65.


