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ABSTRACT 

 
Phototherapy: broadband UVB (BUVB), narrowband UVB (NB-UVB) and heliotherapy) is commonly 

used treatment modalities for widespread psoriasis. Vitamin D3, cholecalciferol, is produced in the epidermis 
by ultraviolet radiation (290–315 nm) of 7-dehydrocholesterol. 25-hydroxyvitamin D [25(OH) D], and 1, 25-
dihydroxyvitamin D [1, 25(OH) 2D] are the major circulating metabolites. Sun exposure is the strongest factor 
influencing 25(OH) D. Therefore, the aim of this review was to investigate whether phototherapy was able to 
influence vitamin D level in psoriasis and its beneficial effect on psoriasis by increasing vitamin D level. We 
conducted a systematic review to assess the association between phototherapy and vitamin D status in 
psoriasis that was reviewed in January and April 2018. An electronic published work search was performed 
using PubMed, Ovid MEDLINE, Google Scholar, and Saudi Digital Library database and Medline. A total of 592 
eligible articles by searching PubMed, Ovid MEDLINE, Google Scholar, and Saudi Digital Library. The titles and 
abstracts of 164 manuscripts were found to potentially fulfill search criteria. After the application of inclusion 
standards and full-text review, 23 manuscripts remained for inclusion. The sample size was 659 psoriasis 
patients. A total of 23 studies summarize the effect of phototherapy on vitamin D in psoriasis. Daily artificial 
UV therapy is an effective treatment for psoriasis patients, and vitamin D scores taking into consideration the 
type of UV, skin pigmentations, age of the patient and initial level of serum vitamin D.  
Keywords: Vitamin D, 25(OH) D (calcifediol), 25(OH) D (calcifediol) level, 1, 25-dihydroxyvitamin D3 (calcitriol), 
1, 25-dihydroxyvitamin D3 (calcitriol) level, phototherapy, BUVB, NB-UVB, PUVA, heliotherapy, psoriasis.   
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INTRODUCTION 
 

Vitamin D is an oil-soluble vitamin in the human diet that plays many important roles in maintaining 
calcium homeostasis and the immune system functions (1,2). It plays its role through bone metabolism, controls 
calcium absorption and mediates mineralization with parathyroid hormone in the skeleton (3-5). It has 
immunomodulating, antiproliferative and prodifferentiating properties so it used in dermatological diseases (6-

8). Moreover, it inhibits proliferation and stimulates differentiation of keratinocytes in vitro also (9-10). Vitamin D 
is obtained in humans by photoconversion of 7-dehydrocholesterol (main source: 90-100%) or by food (about 
10%). Food containing vitamin D is fish, milk, train-oil and artificial fortified butter and margarine (11).  

 
Vitamin D deficiency is a global problem affecting overall health. Its deficiency is generally associated 

with poor dietary intake, insufficient sun exposure (12,13), vitamin D malabsorption problems;  low vitamin D in 
human breast milk and a number of medications that are associated with its deficiency (such as phenobarbital, 
dilantin, and rifampin) (14-17).  

 
               Vitamin D deficiency is not limited to the hospitalized population and elderly; many studies worldwide 
have found a high prevalence of vitamin D deficiency among healthy people, immature adults, children, adult 
males, and women. Seasonal variations of vitamin D serum level were also reported, the highest serum level 
occurring after summer and the lowest serum after winter (18-33). Its insufficiency has also been reported in 
patients with psoriasis independently of age, sex, body mass index and could be due to nutritional or sun 
exposure habits (34-36). 
  

Psoriasis is a chronic immune-mediated inflammatory skin condition associated with vitamin 
D deficiency, involving epidermal hyperplasia (37). The pathogenesis of psoriasis is not fully realized. Its 
management is difficult because the appearance of the disease can vary widely. The role of oral vitamin D 
supplements for the treatment of psoriasis was first prescribed 60 years ago based on the beneficial effects of 
ultraviolet radiation (UVR) along with the disease (38,39).  

 
In psoriasis, vitamin D has a beneficial role might be due to both a surface and a systemic increase in 

the metabolization of vitamin D (40). Sun ultraviolet (UV) radiation has a beneficial effect and natural treatment 
method for several skin diseases (41). Sun exposure is the major and the best source of vitamin D for most 
humans (42). Pre-vitamin D3 synthesis can be affected by skin pigmentation, sunscreen use, aging, time of day, 
season and latitude (43). Phototherapy divided into 3 main types of UV light: broadband UVB (BUVB) (290–320 
nm), narrow-band UVB (NB-UVB) (311–313 nm), and UVA (320–400 nm) (44). The UV phototherapy is more 
suitable for patients with light brown to brown/black Fitzpatrick skin type II-IV (45). 
 

Therefore, the aim of our systematic review was to summarize the phototherapy influence in vitamin 
D level in psoriasis patients, also phototherapy beneficial effect on psoriasis. 
 

MATERIALS AND METHODS 
 
Inclusion criteria 
 
We searched in this systematic review for both retrospective and prospective study designs, both randomized 
and non-randomized, and were published prior to March 2018, that met the following criteria: 
 
1. Any trials involving psoriasis vulgaris patients. 
2. Undergoing phototherapy of any type of BUVB, NB-UVB, UVA, solar radiation, or climate therapy in the 

treatment group. 
3. A measure of vitamin D serum level in summer and winter 
4. Phototherapy in summer or winter.  
5. Psoriasis on the body, with or without arthritis. 
6. Adult patients either male or female participants. 
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Exclusion criteria 
 

Any study did not describe vitamin D status in psoriasis patients without mention phototherapy, any 
study did not discuss the results of phototherapy, was in a non-English language. Also, we exclude 
conferences, case reports, abstracts, letters, editorials, review or meta-analysis.  

 
Search strategy 
 

MEDLINE, PubMed, Google Scholar, Ovid, and Saudi Digital Library were independently searched by 
two investigators using a structured search strategy with relevant key terms. Articles were identified using one, 
or combination of two or more, of the following search terms: 

 
“vitamin D”; “vitamin D level”; “phototherapy”; “BUVB” “NB-UVB” “PUVA” “Climate therapy” 

“psoriasis vulgaris” and “psoriasis patients”. The initial search was done from January 2018 to April 2018. 
 
Study selection  
 

All studies were screened by the two investigators for inclusion and exclusion into the review. In case 
of disagreement, they shall be resolved by consensus.  Another investigator was assigned to checking the 
results and writes the research.  

 
Data extraction  
 

Standardized data extracted from each article that convene with inclusion criteria consisted of the 
study data included the country/set of participants, methods of study, sample size, duration of the study, and 
the results. 

 
This manuscript is based on previous studies and does not contain any studies conducted with 

humans or animals by any of the authors. 
 

RESULTS 
 

We identified a total of 592 eligible articles by searching PubMed, Ovid MEDLINE, Google Scholar, and 
Saudi Digital Library. The titles and abstracts of 164 manuscripts were found to potentially fulfill search criteria. 
After the application of inclusion standards and full-text review, 23 manuscripts remained for inclusion (Figure 
1). Patients were followed-up for 3 weeks to 4 months and the number of patients in all studies was 1074 
patients, psoriasis patients (n=659), psoriasis arthritis (n=4), healthy control (n=297), and other dermatological 
diseases (n= 116).  

 
Psoriasis patients expose to the different types of phototherapy in 23 studies. Psoriasis patients 

expose to NB-UVB (n=435), psoriasis patients expose to low dose NB-UVB (n=12),  psoriasis patients expose to 
BUV/NB-UVB (n=68), psoriasis patients expose to home UV (n=32), psoriasis patients expose to UVB (n=26), 
psoriasis patients expose to PUVB (n=25), psoriasis patients expose to BUVB (n=24),  psoriasis patients expose 
to UVB/PUVA (n=20), psoriasis patients expose to heliotherapy (n=20), and psoriasis patients expose to 
UVA/UVB (n=1).          

 
A total of 23 studies summarize the effect of phototherapy on vitamin D in psoriasis (Table 1).  
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Figure 1: Flow-chart of the study selection process. 
 
  

DISCUSSION 
 

There was a strong correlation between vitamin D deficiency and psoriasis severity (37, 46). Low serum 
vitamin D level was reported by many researchers in patients with psoriasis (34-36,47,48), even they usually expose 
themselves to the sun more than healthy persons (34). So, the therapeutic strategy in the treatment of psoriasis 
is to increase vitamin D concentration and suppresses skin symptoms directly (48). Actually, vitamin D plays its 
action through different mechanisms reported by many researchers. The beneficial role of vitamin D for 
psoriasis might be due to both a surface and a systemic increase in vitamin D metabolism (51). Vitamin D 
improves the immune system functions (1,2), inhibits proliferation and stimulates differentiation of 
keratinocytes both in vivo (3-5) and in vitro (9-10).  
  

As the main source, Vitamin D in humans is the photoconversion (90-100%) (11). Exposure to the sun is 
the most important part of this percept (50). Skin pigment, sunscreen use, aging, time of day, season, latitude, 
the level of air pollution, cloud cover, and general health conditions could affect pre-vitamin D3 synthesis 
through photoconversion (32,52). Many researchers tried to investigate and hence clarified the relation of daily 
UV therapy and vitamin D level and hence effective treatment for psoriasis patients  (48).  
  

Artificial UVB phototherapy is a safe and effective treatment for a variety of inflammatory skin 
diseases such as psoriasis. The NB-UVB lamp more accepted than the standard broadband UVB because it was 
easier to handle and better tolerated, so it was more applicable (34). The mechanism of action of UVB radiation 
may be through the cutaneous synthesis of vitamin D (53)  
  

Improvement of vitamin D serum level and efficiency in psoriasis patients who received UV not 
dependent on the season or country or sex or the type of UV or even the age of the patient (54). Improvement 
of vitamin D serum level was reported in cold countries like Netherlands (47), Australia (48), Switzerland (54), 
Finland (55), Spain (36), Poland (7), Ireland (56), Finland (57), Sweden (50), Norway (58) as well as hot countries like 
Kuwait (59). The ability to synthesize vitamin D decreases with age, but no relationship between body mass 
index and vitamin D level (60). 
  

Greater increase in 25(OH) D serum level in the winter patients, when compared to the summer, 
indicate after artificial UVB (61,63). They reported the improvement in winter at that time a strong drop was seen 
in the vitamin D levels of patients not received UV. The improvement of vitamin D serum level and efficiency in 
psoriasis patients also not dependant on patient sex or age. UVB therapy in elderly psoriatic women improved 
psoriasis, increased serum 25(OH) D3 synthesis and reduced serum PTH concentrations (64). So, the controlled 
use of UVB is a safe and effective method for the treatment of psoriasis (65) and the treatment of vitamin D 
deficiency (66). 
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Table 1 summarizes the effect of phototherapy on vitamin D in psoriasis. 
 

N
o 

References Country and setting Method Sample Duration of 
exposure 

Type of UV Results 

1 Saleky et al., 2017 (73) Department of Dermatology and 
Venereology, Eskisehir Osmangazi 

University, Turkey 

Prospective 
study 

49 psoriasis patients 3/W for 
6 months 

NB-UVB Serum 25(OH)D levels increased after NB-UVB treatment correlated with the 
number of sessions of NB-UVB. 

2 Le et al., 2016 (48) Department of Dermatology, 
Fremantle Hospital, Fremantle, 

Western Australia 

Prospective 
study 

16 psoriasis patients 
4 atopic dermatitis 

3/W for 
minimum 
4 weeks 

NB-UVB (n=15)         
UVA/UVB (n=3) 

NB-UVB and UVA/UVB phototherapy significantly increased 
25(OH)D serum level in patients with psoriasis and atopic dermatitis 

3 Gupta et al., 2016 (74) Department of Dermatology, Ram 
Manohar Lohia Hospital New Delhi, 

India. 

Prospective 
study 

30 psoriasis patients 
30 healthy controls 

3/W for     
12 weeks 

NB-UVB Significant improvement in PASI and serum 25(OH) D levels after NB-UVB in 
psoriasis, but poorly correlated with each other. 

4 Franken et al., 2015 (47) Department of Dermatology,  VU 
University Medical Center, 

Amsterdam, The Netherlands. 

Comparative 
study 

32 psoriasis patients 
30 healthy controls 

7/W for        
6 months 

Mometasone oint 
0.1%                + 
emollients    + 

home UV 

Daily low-emission UV therapy is an effective treatment for psoriasis patients 
and improving disease activity, quality of life, and vitamin D scores. 

5 Al-Mutairi and Shaaban, 
2014 (59) 

Department of Dermatology, Faculty 
of Medicine, Kuwait University, 

Kuwait 

Comparative 
study 

93 psoriasis patients 
50 healthy controls 

 

3/W for    2 
months 

NB-UVB 
 

Significant improvement in LL-37 and serum 25(OH)D levels after NB-UVB 
treatment in psoriasis patients. 

6 Ala-Houhala et al., 2014 
(55) 

Department of Dermatology, 
Tampere University Hospital, 

Finland 

Case-control 
study 

8 psoriasis patients 
4 psoriatic arthritis 
15 healthy controls 

3/W for 18 
weeks 

NB-UVB during 
Winter 

A course of treatment with NB-UVB improves psoriasis and increases serum 
25(OH)D levels. 

7 Feldmeyer et al., 2013 (54) Department of Dermatology, 
University Hospital Zurich 

Switzerland 

Open 
observational 

study 

25 psoriasis patients 
91 other dermatological 

diseases 

2-3/W 53 
to 90 days 

UVA1 (n=38) 
UVA/NB-UVB 

(n=30)         NB-UVB 
(n=48) 

Phototherapy with NB-UVB and UVA/NB-UVB increased  25(OH)D serum level 
significantly, UVA1 therapy alone induced a reduction in serum 25(OH)D 

concentrations. 

8 Romaní et al., 2012 (36) Departments of Dermatology 
Hospital, Parc Taulı, Barcelona, 

Spain 

Comparative 
study 

50 psoriasis patients 
50 healthy controls 

3/W for      
4 months 

NB-UVB Improvement in psoriasis after NB-UVB therapy, which was not mediated by 
enhancement of vitamin D synthesis 

9 Kolanko M and 
Brzezińska-Wcisło, 2012 

(11) 

Department of Dermatology, 
Medical University of Silesia, 

Katowice 

Comparative 
study 

36 psoriasis patients 
28 healthy controls. 

3/W for   7 
weeks 

NB-UVB The study confirmed the impact of the initial level of serum 25(OH)D level on 
the increase in production of vitamin D by NB-UVB 

10 Lesiak et al., 2011 (7) Department of Dermatology, 
Medical University of Lodz, Poland 

Comparative 
study 

17 psoriatic winter group 
13 psoriatic summer group 

20 
exposure 

NB-UVB Outdoor solar radiation affects the patients over a much longer period, and 
artificial UV light is the main factor responsible for the increase in 25(OH)D 

serum level 

11 Lesiak et al., 2011 (8) Department of Dermatology, 
Medical University of Lodz, Poland 

Prospective 
study 

47 psoriasis patients 20 
exposure 

NB-UVB NB-UVB significantly increases 25(OH)D syntheses dependently on the 
cumulative dose. 

12 Cicarma et al., 2010 (58) Department of Radiation Biology, 
The Norwegian Radium Hospital, 
Oslo University Hospital,  Norway 

Comparative 
study 

12 psoriasis patients 
5 atopic dermatitis 

1 vitiligo 
1 itch case 

9-15 
exposure 

Low dose        NB-
UVB 

Low-dose NB-UVB treatment gives a significant increase in the vitamin D status 
in persons with low initial levels of 25(OH)D 

13 Vähävihu et al., 2010 (57) Department of Dermatology, 
Tampere University Hospital, 

Finland 

Comparative 
study 

18 psoriasis patients, 
18 atopic dermatitis, 
15 healthy controls 

15 
exposure 

NB-UVB during 
Winter 

NB-UVB treatment effectively corrects vitamin D insufficiency in patients with 
PS and AD and in healthy subjects. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Saleky%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28686753
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14 Ryan et al., 2010 (56) Departments of Dermatology, 
Vincent’s University Hospital, 

Dublin, Ireland 

Prospective 
study 

30 psoriasis patients 
30 control psoriasis patients not 

treated 

12 
exposure 

NB-UVB during 
Winter 

NB-UVB effectively increases serum 25(OH)D level while clearing psoriasis. 

15 Osmancevic et al., 2010 
(51) 

Departments of Dermatology, 
Sahlgrenska University Hospital,  

Goteborg, Sweden 

Descriptive 
study 

24 postmenopausal psoriasis 
patients treated with BUVB 
68 psoriasis patients treated 

with BUVB and NB-UVB 
20 psoriasis patients treated 

with heliotherapy 

2-3/W for 8 
to 12 
weeks 

BUVB,   BUVB or     
NB-UVB, 

Heliotherapy 

Vitamin D production in patients with psoriasis increased less with NB-UVB 
than with BUVB phototherapy. 

16 Osmancevic et al., 2009 
(50) 

Department of Dermatology, 
Sahlgrenska University Hospital,  

Goteborg, Sweden 

Prospective 
study 

20 psoriasis patients 3 weeks Climate therapy Climate therapy at Gran Canaria enhanced vitamin D3 production and 
improved the PASI score in patients with psoriasis 

17 Osmancevic et al., 2009 
(68) 

Departments of Dermatology, 
Sahlgrenska University Hospital, 

Goteborg, Sweden 

Explorative, 
interventional 

26 psoriasis patients treated 
with BUVB 

42 psoriasis patients treated 
with BUVB 

2-3/W for 8 
to 12 
weeks 

BUVB or     NB-UVB, Serum 25(OH)D3 in psoriasis patients increased less with NB-UVB than with 
BUVB phototherapy 

18 Osmancevic et al., 2007 
(64) 

Departments of Dermatology, 
Sahlgrenska University Hospital,  

Goteborg, Sweden 

Explorative, 
interventional 

24 postmenopausal psoriasis 
patients 

2-3/W for 8 
to 12 
weeks 

BUVB UVB therapy in elderly psoriatic women improved psoriasis, increased serum 
25(OH)D3 synthesis 

19 Prystowsky et al., 1996 (10) Departments of Dermatology, 
Columbia-Presbyterian Medical 

Center, Los Angeles, USA 

A double-blind, 
randomized 

trial 

8 psoriasis patients taking 
calcitriol 

8 psoriasis patients taking a 
placebo 

21 
exposure 

UVB UVB phototherapy resulted in increments of serum 25(OH)D concentrations in 
both calcitriol treated and placebo-treated patients 

20 Prystowsky et al., 1996 (72) Departments of Dermatology, 
Columbia-Presbyterian Medical 

Center, Los Angeles, USA 

A double-blind, 
randomized 

trial 

8 psoriasis patients taking 
calcitriol 

8 psoriasis patients taking a 
placebo 

21 
exposure 

UVB UVB phototherapy induces maximal therapeutic benefits to the skin from 
vitamin D; there is tittle added benefit from the use of either oral or topical 

forms of vitamin D. 

21 Guilhou et al., 1990 (70) Department of Dermatology and 
Phlebology, Hôpital Saint Charles, 

Montpellier, France 

Descriptive 
study 

20 psoriasis patients 
15 healthy controls. 

2-3/W for 3 
weeks 

UVB or PUVA 25 (OH) D and 24,25(OH)2D were dramatically increased by UVB (but not by 
PUVA) in psoriasis patients as well as in controls 

22 Staberg et al., 1988 (69) Department of Dermatology, 
Gentofte Hospital, Copenhagen, 

Denmark 

Descriptive 
study 

10 psoriasis patients 2-3/W for 
3-4 weeks 

UVB After phototherapy, the mean serum level of 1, 25(OH)2D increased nearly to 
the level found in healthy controls. 

23 Rogers et al., 1979 (71) Royal Postgraduate Medical School, 
London 

Comparative 
study 

25 psoriasis patients 
30 healthy controls. 

3/W till the 
rash was 

clear 

PUVA Serum 25(OH)D concentration reached adequate levels  and  significantly 
higher than the summer mean for 30 normal individuals 
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Different types of UV could improve vitamin D serum level and efficiency in psoriasis patients by 
different intensities. Improvement with daily low-emission home UV for 6 months (47) as well as NB-UVB and 
UVA/UVB phototherapy (48,55,59) and this increase correlates with the activation of circulating regulatory T cells 

(67).  The effectiveness of NB-UVB in generating vitamin D has already been demonstrated in keratinocyte 
cultures (53). Vitamin D production in psoriasis patients increases less with narrowband than with broadband 
UVB phototherapy (50).  
  

The magnitude of the 25(OH) D response was dependent on the NB-UVB dose and on the initial level 
of 25(OH) D. There was an increase of 30% in serum 25(OH) D after a dose of NB-UVB as low as 2.35 J ⁄cm2. 
Synthesis of serum 25(OH) D seemed to reach saturation at higher doses of NB-UVB (>6.52 J ⁄cm2) (58). Serum 
25(OH) D3 in psoriasis patients increased less with NB-UVB than with broadband UVB phototherapy. Psoriasis 
improved on both regimens (50,51,68). One explanation might be that the optimal wavelength for initiation of the 
vitamin D3 pathway was in the range of 300/5nmin vitro and in vivo (53) covered with broadband UVB (280–320 
nm). 
 Importantly, NB-UVB, UVA/NB-UVB and PUVA therapies of psoriasis increased vitamin D serum levels 
in most insufficient and deficient individuals to the normal range (69-2). On the other hand therapy with UVA1 
slightly reduced the vitamin D serum level. Two possible explanations for this observation could be suggested. 
The first is that vitamin D absorbs UVA1 besides NB-UVB and becomes susceptible to degradation (73). The 
second explanation is that less penetration of UV through the skin because melanin does filter more in the 
UVB range than in the UVA range (54,74,75) 
 

CONCLUSION AND RECOMMENDATIONS 
 

Daily artificial UV therapy is an effective treatment for psoriasis patients, and vitamin D scores taking 
in consideration the type of UV, skin pigmentations, age of the patient and initial level of serum vitamin D. 
Further investigations, however, are recommended and the possible side effects of the daily use of UV are 
necessary also.   
 

REFERENCES 
 
[1] Miller J, Gallo RL: Vitamin D and innate immunity. Dermatol.Ther. Dermatol Ther. 2010 Jan-

Feb;23(1):13-22. 
[2] Lee YH, Song GG: Association between circulating 25-hydroxyvitamin D levels and psoriasis, and 

correlation with disease severity: a meta-analysis. Clin Exp Dermatol. 2018 Jul;43(5):529-535.  
[3] Kulie T, Groff A, DO, Redmer J, Hounshell J, Schrager S. Vitamin D: An Evidence-Based Review. (J Am 

Board Fam Med. 2009 Nov-Dec; 22(6):698 –706. 
[4] Stoffmana N, Gordonb CM. Vitamin D and adolescents: what do we know? Current Opinion in 

Pediatrics 2009,  21:465–71.  
[5] Lips P. Vitamin D Physiology. Progress in Biophysics and Molecular Biology. 2006; 92: 4–8.  
[6] Holick MF, MacLaughlin JA, Clark MB, Holick SA, Potts JT Jr, Anderson RR, Blank IH, Parrish JA, Elias P. 

Photosynthesis of previtamin D3 in human skin and the physiologic consequences. Science 1980 Oct 
10;210(4466):203-5. 

[7] Lesiak A, Brucka-Stempkowska A, Kubik D, Słowik-Kwiatkowska I, Rogowski-Tylman M, Sysa-
Jędrzejowska A, Narbutt J. The influence of phototherapy with narrow band UVB on 25-
hydroxycholecalciferol serum concentration in psoriasis vulgaris patients Advances in Dermatology 
and Allergology. 2011; XXVIII, 2: 97–102. 

[8] Lesiak A, Narbutt J, Pawlaczyk M, Sysa-Jedrzejowska A, Krzyścin J. Vitamin D serum level changes in 
psoriatic patients treated with narrowband ultraviolet B phototherapy are related to the season of 
the irradiation. Photodermatol Photoimmunol Photomed. 2011 Dec;27(6):304-10.  

[9] Kragballe K, Wildfang IL. Calcipotriol (MC903), a novel vitamin D3 analogue stimulates terminal 
differentiation and inhibits proliferation of cultured human keratinocytes. Arch Dermatol Res. 
1990;282(3):164-7. 

[10] Prystowsky JH, Muzio PJ, Sevran S, Clemens TL. Effect of UVB phototherapy and oral calcitriol (1,25-
dihydroxyvitamin D3) on vitamin D photosynthesis in patients with psoriasis. J Am Acad Dermatol. 
1996 Nov;35(5 Pt 1):690-5. 

[11] Kolanko M, Brzezińska-Wcisło L. Calcidiol level in patients with psoriasis treated with NB-UVB therapy. 
Postępy Nauk Medycznych, t. XXV, nr 2012:10. 



ISSN: 0975-8585 

July – August  2020  RJPBCS 11(4)  Page No. 70 

[12] Holick MF, Chen TC: Vitamin D deficiency: a worldwide problem with health consequences. Am J Clin 
Nutr. 2008 Apr;87(4):1080S-6S.  

[13] Lehann B, Meurer M: Vitamin D Metabolism. Dermatol Ther. 2010 Jan-Feb;23(1):2-12.  
[14] Liu BA, Gordon M, Labranche JM, Murray TM, Vieth R, Shear NH. Seasonal prevalence of vitamin D 

deficiency in institutionalized older adults. J Am Geriatr Soc. 1997 May. 45(5):598-603.  
[15] Tangpricha V, Luo M, Fernández-Estívariz C, Gu LH, Bazargan N, Klapproth JM, Sitaraman SV, Galloway 

JR, Leader LM, Ziegler TR. Growth hormone favorably affects bone turnover and bone mineral density 
in patients with short bowel syndrome undergoing intestinal rehabilitation. J Parenter Enteral Nutr. 
Nov-Dec 2006. 30:480-6.  

[16] Koutkia P, Lu Z, Chen TC, Holick MF. Treatment of vitamin D deficiency due to Crohn's disease with 
tanning bed ultraviolet B radiation. Gastroenterology. 2001 Dec. 121(6):1485-8.  

[17] Gartner LM, Greer FR. Prevention of rickets and vitamin D deficiency: new guidelines for vitamin D 
intake. Pediatrics. 2003 Apr. 111(4 Pt 1):908-10. 

[18] Al-Mohaimeed A, Khan NZ, Naeem Z, Al-Mogbel E.. Vitamin D status among women in middle east. 
Journal of Health Science, 2012; 2(6), pp.49-56. 

[19] Elliott ME1, Binkley NC, Carnes M, Zimmerman DR, Petersen K, Knapp K, Behlke JM, Ahmann N, Kieser 
MA. Fracture risks for women in long-term care: high prevalence of calcaneal osteoporosis and 
hypovitaminosis D. Pharmacotherapy. 2003 Jun. 23(6):702-10.  

[20] Thomas MK, L23loyd-Jones DM, Thadhani RI, Shaw AC, Deraska DJ, Kitch BT, Vamvakas EC, Dick IM, 
Prince RL, Finkelstein JS. Hypovitaminosis D in medical inpatients. N Engl J Med. 1998 Mar 19. 
338(12):777-83. 

[21] Tangpricha V, Pearce EN, Chen TC, Holick MF.Vitamin D insufficiency among free-living healthy young 
adults. Am J Med. 2002 Jun 1. 112(8):659-62.  

[22] Karalius VP, Zinn D, Wu J, Cao G, Minutti C, Luke A, Kramer H, Durazo-Arvizu R. Prevalence of risk of 
deficiency and inadequacy of 25-hydroxyvitamin D in US children: NHANES 2003-2006. J Pediatr 
Endocrinol Metab. 2014 Mar 12.  

[23] Scheimberg I, Perry L. Does low vitamin D have a role in pediatric morbidity and mortality? An 
observational study of vitamin D in a cohort of 52 postmortem examinations. Pediatr Dev Pathol. 
2014 Nov-Dec;17(6):455-64.  

[24] Shoben AB, Kestenbaum B, Levin G, Hoofnagle AN, Psaty BM, Siscovick DS, de Boer IH. Seasonal 
variation in 25-hydroxyvitamin d concentrations in the cardiovascular health study. Am J Epidemiol. 
2011 Dec 15. 174(12):1363-72.  

[25] Van der Wielen RP, Löwik MR, van den Berg H, de Groot LC, Haller J, Moreiras O, van Staveren WA. 
Serum vitamin D concentrations among elderly people in Europe. Lancet. 1995 Jul 22. 346(8969):207-
10.  

[26] Gannagé-Yared MH, Chemali R, Yaacoub N, Halaby G. Hypovitaminosis D in a sunny country: relation 
to lifestyle and bone markers. J Bone Miner Res. 2000 Sep. 15(9):1856-62.  

[27] Looker AC, Gunter EW. Hypovitaminosis D in medical inpatients. N Engl J Med. 1998 Jul 30. 
339(5):344-5; author reply 345-6.  

[28] Fuleihan GE, Deeb M. Hypovitaminosis D in a sunny country. N Engl J Med. 1999 Jun 10. 340(23):1840-
1.  

[29] Mishal AA. Effects of different dress styles on vitamin D levels in healthy young Jordanian women. 
Osteoporos Int. 2001. 12(11):931-5. 

[30] Clemens TL, Adams JS, Henderson SL, Holick MF. Increased skin pigment reduces the capacity of skin 
to synthesise vitamin D3. Lancet. 1982 Jan 9. 1(8263):74-6.  

[31] Harris SS, Soteriades E, Coolidge JA, Mudgal S, Dawson-Hughes B. Vitamin D insufficiency and 
hyperparathyroidism in a low income, multiracial, elderly population. J Clin Endocrinol Metab. 2000 
Nov. 85(11):4125-30. 

[32] Nesby-O'Dell S, Scanlon KS, Cogswell ME, Gillespie C, Hollis BW, Looker AC, Allen C, Doughertly C, 
Gunter EW, Bowman BA. Hypovitaminosis D prevalence and determinants among African American 
and white women of reproductive age: third National Health and Nutrition Examination Survey, 1988-
1994. Am J Clin Nutr. 2002 Jul. 76(1):187-92. 

[33] Holick MF. Vitamin D: importance in the prevention of cancers, type 1 diabetes, heart disease, and 
osteoporosis. Am J Clin Nutr. 2004 Mar. 79(3):362-71 

[34] Gisondi P1, Rossini M, Di Cesare A, Idolazzi L, Farina S, Beltrami G, Peris K, Girolomoni G. Vitamin D 
status in patients with chronic plaque psoriasis. Br J Dermatol. 2012 Mar;166(3):505-10.  



ISSN: 0975-8585 

July – August  2020  RJPBCS 11(4)  Page No. 71 

[35] Orgaz-Molina J1, Buendía-Eisman A, Arrabal-Polo MA, Ruiz JC, Arias-Santiago S. Deficiency of serum 
concentration of 25-hydroxyvitamin D in psoriasis patients: a case-control study. J Am Acad Dermatol. 
2012 Nov;67(5):931-8. 

[36] Romaní J, Caixàs A, Carrascosa JM, Ribera M, Rigla M, Luelmo J. Effect of narrowband ultraviolet B 
therapy on inflammatory markers and body fat composition in moderate to severe psoriasis. Br J 
Dermatol. 2012 Jun;166(6):1237-44. 

[37] Playford MP, Dey AK, Zierold C, Joshi AA, Blocki F, Bonelli F, Rodante JA, Harrington CL, Rivers JP, 
Elnabawi YA, Chen MY, Ahlman MA, Teague HL, Mehta NN. Serum active 1,25(OH)2D, but not inactive 
25(OH)D vitamin D levels are associated with cardiometabolic and cardiovascular disease risk in 
psoriasis. Atherosclerosis. 2019 Oct;289:44-50.  

[38] Bikle DD, Pillai S. Vitamin D, calcium, and epidermal differentiation. Endocr Rev 1993;14:3–19. 
[39] Shahriari M, Kerr PE, Slade K, Grant-Kels JE. Vitamin D and the skin. Clin Dermatol. 2010;28(6):663-8. 
[40] Lehmann B: Role of the vitamin D3 pathway in healthy and diseased skin facts, contradictions and 

hypotheses. Exp Dermatol. 2009 Feb;18(2):97-108. 
[41] Young AR. Acute effects of UVR on human eyes and skin. Prog Biophys Mol Biol. 2006 Sep;92(1):80-5. 
[42] Holick MF, Chen TC. Vitamin D deficiency: a worldwide problem with health consequences. Am J Clin 

Nutr. 2008 Apr;87(4):1080S-6S. 
[43] Holick MF. Sunlight, UV-radiation, vitamin D and skin cancer: how much sunlight do we need? Adv Exp 

Med Biol. 2014;810:1-16. 
[44] Marqueling A, Cordoro KM. Systemic treatments for severe pediatric psoriasis: a practical approach. 

Dermatol Clin. 2013;31:267–288. 
[45] Ståhle M, Atakan N, Boehncke WH, Chimenti S, Daudén E, Giannetti A, Hoeger P, Joly P, Katsambas A, 

Kragballe K, Lambert J, Ortonne JP, Prinz JC, Puig L, Seyger M, Strohal R, Van De Kerkhoff P, Sterry W. 
Juvenile psoriasis and its clinical management: a European expert group consensus. J Dtsch Dermatol 
Ges. 2010;8:812–818. 

[46] Algazinа T, Touir G, Pshembayevа S, Jetpisbayeva Z, Batpenova G: The Role of Vitamin D In The 
Development of Psoriasis And Acne. Georgian Med News. 2019 May;(290):96-100.   روس 

[47] Franken SM, Witte B, Pavel S, Rustemeyer T. Psoriasis and daily low-emission phototherapy: effects 
on disease and vitamin D level. Photodermatol Photoimmunol Photomed. 2015 Mar;31(2):83-9.  

[48] Le P, Tu J, Gebauer K, Brown S. Serum 25-hydroxyvitamin D increases with NB-UVB and UVA/UVB 
phototherapy in patients with psoriasis and atopic dermatitis in Western Australas J Dermatol. 2016 
May;57(2):115-21. 

[49] Holick MF: Environmental factors that influence the cutaneous production of vitamin D. Am J Clin 
Nutr. 1995 Mar;61(3 Suppl):638S-645S.  

[50] Osmancevic A, Nilsen LT, Landin-Wilhelmsen K, Søyland E, Abusdal Torjesen P, Hagve TA, Nenseter 
MS, Krogstad AL. Effect of climate therapy at Gran Canaria on vitamin D production, blood glucose 
and lipids in patients with psoriasis. J Eur Acad Dermatol Venereol. 2009 Oct;23(10): 1133-40. 

[51] Osmancevic A, Landin-Wilhelmsen K, Larkö O, Krogstad AL. Vitamin D status in psoriasis patients 
during different treatments with phototherapy. J Photochem Photobiol B. 2010 Nov 3;101(2):117-23. 

[52] Engelsen O, Brustad M, Aksnes L, Lund E. Daily duration of vitamin D synthesis in human skin with 
relation to latitude, total ozone, altitude, ground cover, aerosols, and cloud thickness. Photochem 
Photobiol. 2005 Nov-Dec;81(6):1287-90. 

[53] Lehmann B, Knuschke P, Meurer M. The UVB-induced synthesis of vitamin D3 and 1alpha,25-
dihydroxyvitamin D3 (calcitriol) in organotypic cultures of keratinocytes: effectiveness of the 
narrowband Philips TL-01 lamp (311 nm). J Steroid Biochem Mol Biol 2007; 103: 682–685. 

[54] Feldmeyer L, Shojaati G, Spanaus KS, Navarini A, Theler B, Donghi D, Urosevic-Maiwald M, Glatz M, 
Imhof L, Barysch MJ, Dummer R, Roos M, French LE, Surber C, Hofbauer GF. Phototherapy with UVB 
narrowband, UVA/UVBnb, and UVA1 differentially impacts serum 25-hydroxyvitamin-D3. J Am Acad 
Dermatol. 2013 Oct;69(4):530-6.  

[55] Ala-Houhala MJ, Karppinen T, Vähävihu K, Kautiainen H, Dombrowski Y, Snellman E, Schauber J, 
Reunala T. Narrow-band ultraviolet B treatment boosts serum 25-hydroxyvitamin D in patients with 
psoriasis on oral vitamin D supplementation. Acta Derm Venereol. 2014 Mar;94(2):146-51. 

[56] Ryan C, Moran B, McKenna MJ, Murray BF, Brady J, Collins P, Rogers S, Kirby B. The effect of 
narrowband UV-B treatment for psoriasis on vitamin D status during wintertime in Ireland. Arch 
Dermatol. 2010 Aug;146(8):836-42. 

[57] Vähävihu K, Ala-Houhala M, Peric M, Karisola P, Kautiainen H, Hasan T, Snellman E, Alenius H, 
Schauber J, Reunala T. Narrowband ultraviolet B treatment improves vitamin D balance and alters 



ISSN: 0975-8585 

July – August  2020  RJPBCS 11(4)  Page No. 72 

antimicrobial peptide expression in skin lesions of psoriasis and atopic dermatitis. Br J Dermatol. 2010 
Aug;163(2):321-8.  

[58] Cicarma E, Mørk C, Porojnicu AC, Juzeniene A, Tam TT, Dahlback A, Moan J. Influence of narrowband 
UVB phototherapy on vitamin D and folate status. Exp Dermatol. 2010 Aug;19(8):e67-72. 

[59] Al-Mutairi N, Shaaban D. Effect of narrowband ultraviolet B therapy on serum vitamin D and 
cathelicidin (LL-37) in patients with chronic plaque psoriasis. J Cutan Med Surg. 2014 Jan-Feb;18(1):43-
8. 

[60] MacLaughlin J, Holick MF. Aging decreases the capacity of human skin to produce vitamin D3. J Clin 
Invest. 1985 Oct;76(4):1536-8. 

[61] Burgaz A, Akesson A, Michaëlsson K, Wolk A. 25-hydroxy vitamin D accumulation during summer in 
elderly women at latitude 60 degrees N. J Intern Med. 2009 Nov;266(5): 476-83.  

[62] Gozdzik A1, Barta JL, Wu H, Wagner D, Cole DE, Vieth R, Whiting S, Parra EJ. Low wintertime vitamin D 
levels in a sample of healthy young adults of diverse ancestry living in the Toronto area: associations 
with vitamin D intake and skin pigmentation. BMC Public Health. 2008 Sep 26;8:336.  

[63] Edvardsen K, Brustad M, Engelsen O, Aksnes L. The solar UV radiation level needed for cutaneous 
production of vitamin D3 in the face. A study conducted among subjects living at a high latitude (68 
degrees N). Photochem Photobiol Sci. 2007 Jan;6(1):57-62.  

[64] Osmancevic A, Landin-Wilhelmsen K, Larkö O, Mellström D, Wennberg AM, Hulthén L, Krogstad AL. 
UVB therapy increases 25(OH) vitamin D syntheses in postmenopausal women with psoriasis. 
Photodermatol Photoimmunol Photomed. 2007 Oct;23(5):172-8. 

[65] Honigsmann H. Phototherapy for psoriasis. Clin Exp Dermatol. 2001 Jun;26(4):343-50. 
[66] Chel VG, Ooms ME, Popp-Snijders C, Pavel S, Schothorst AA, Meulemans CC, Lips P. Ultraviolet 

irradiation corrects vitamin D deficiency and suppresses secondary hyperparathyroidism in the 
elderly. J Bone Miner Res. 1998 Aug;13(8):1238-42. 

[67] Milliken SV, Wassall H, Lewis BJ, Logie J, Barker RN, Macdonald H, Vickers MA, Ormerod AD. Effects of 
ultraviolet light on human serum 25-hydroxyvitamin D and systemic immune function. J Allergy Clin 
Immunol. 2012 Jun;129(6):1554-61. 

[68] Osmancevic A, Landin-Wilhelmsen K, Larkö O, Wennberg AM, Krogstad AL. Vitamin D production in 
psoriasis patients increases less with narrowband than with broadband ultraviolet B phototherapy. 
Photodermatol Photoimmunol Photomed. 2009 Jun; 25(3): 119-23. 

[69] Webb AR, DeCosta BR, Holick MF. Sunlight regulates the cutaneous production of vitamin D3 by 
causing its photodegradation. J Clin Endocrinol Metab. 1989 May;68(5):882-7. 

[70] Staberg B, Oxholm A, Klemp P, Hartwell D: Is the effect of phototherapy in psoriasis partly due to an 
impact on vitamin D metabolism? Acta Derm Venereol. 1988;68(5):436-9. 

[71] Guilhou JJ, Colette C, Monpoint S, Lancrenon E, Guillot B, Monnier L. Vitamin D metabolism in 
psoriasis before and after phototherapy. Acta Derm Venereol. 1990;70(4):351-4. 

[72] Prystowsky JH, Knobler EH, Muzio PJ. Oral calcitriol (1,25-dihydroxyvitamin D3) does not augment 
UVB phototherapy for plaque psoriasis. J Am Acad Dermatol. 1996 Aug;35(2 Pt 1):272-4. 

[73] Rogers S, Marks J, Shuster S, Hillyard CJ. Effect of PUVA on serum 25-OH vitamin D in psoriatics. Br 
Med J. 1979 Oct 6;2(6194):833-4. 

[74] Saleky S, Bulur I, Saraçoğlu ZN. Narrowband UVB treatment increases serum 25-hydroxyvitamin D 
levels in patients with chronic plaque psoriasis. Cutis. 2017 Jun; 99(6):431-435. 

[75] Gupta A, Arora TC, Jindal A, Bhadoria AS. Efficacy of narrowband ultraviolet B phototherapy and levels 
of serum vitamin D3 in psoriasis: A prospective study. Indian Dermatol Online J. 2016 Mar-Apr; 
7(2):87-92. 
 

 

http://www.ncbi.nlm.nih.gov/pubmed/2461030
https://www.ncbi.nlm.nih.gov/pubmed/27057487

