[image: image1.jpg]8226 Regency Drive, Pleasanton, CA 94588, USA
% i ® Telephone: +1-925-223-8242 Fax: +1-925-223-8243
3“‘5h'd°“9 E-mail: bpgoffice@wjgnet.com  http:/ /www.wjgnet.com

K BAISHIDENG PUBLISHING GROUP INC





Copyright Information of the Article Published Online
	TITLE
	Review of narrowband ultraviolet B radiation in vitiligo

	AUTHOR(s)
	Enayat Attwa

	CITATION
	Attwa E. Review of narrowband ultraviolet B radiation in vitiligo. World J Dermatol 2016; 5(2): 93-108

	URL
	http://www.wjgnet.com/2218-6190/full/v5/i2/93.htm

	DOI
	http://dx.doi.org/10.5314/wjd.v5.i2.93

	OPEN ACCESS
	This article is an open-access article which was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/

	CORE TIP
	Vitiligo is a procured depigmentation issue with great effect on patient’s appearance and his satisfaction. Till date, the etiology of vitiligo remains elusive, which makes it difficult to have curative therapies. Narrowband ultraviolet B (UVB) phototherapy is generally utilized and delivers great clinical results. In this manuscript, I review the excursion of narrowband UVB from its prior days of advancement until this time as monotherapy, its comparison with psoralen and ultraviolet A and other modes of phototherapy and in combination with other therapies in the management of vitiligo.

	KEY WORDS
	Narrow-band ultraviolet B; Phototherapy; Vitiligo

	COPYRIGHT 
	© The Author(s) 2016. Published by Baishideng Publishing Group Inc. All rights reserved.

	NAME OF JOURNAL
	World Journal of Dermatology

	ISSN
	2218-6190 (online)

	PUBLISHER
	Baishideng Publishing Group Inc, 8226 Regency Drive, Pleasanton, CA 94588, USA

	WEBSITE
	http://www.wjgnet.com


                            REVIEW

Review of narrowband ultraviolet B radiation in vitiligo

Enayat Attwa

Enayat Attwa, Department of Dermatology, Venereology and Andorology, Faculty of Medicine, Zagazig University, Zagazig 44519, Egypt

Author contributions: The author solely contributed to this paper.

Correspondence to: Dr. Enayat Attwa, Department of Dermatology, Venereology and Andorology, Faculty of Medicine, Zagazig University, 61, Mogamah El, Masaleh St., Zagazig 44519, Egypt. drenayatattwa@yahoo.com

Telephone: +2- 0100-2956552

Received: September 13, 2015  Revised: March 16, 2016  Accepted: April 7, 2016

Published online: May 2, 2016
Abstract

Vitiligo is a common, acquired pigmentary disorder of unknown etiology with great impact on patient’s appearance and quality of life. It presents a therapeutic challenge to many dermatologists. Photochemotherapy using psoralen and ultraviolet A (UVA) therapy, topical and oral immunosuppresants, as well as cosmetic camouflage are also commonly employed with varying clinical efficacy. Phototherapy is a popular treatment option, which includes both of the generalized ultraviolet B (UVB) therapies, broadband UVB and narrowband UVB (NB-UVB). It has been used favorably, both alone as well as in combination with other agents like topical calcineurin inhibitors, vitamin-D analogs. Combination therapies are useful and may provide quicker regimentation and treat vitiligo with an additive mechanism of action than UVB phototherapy. Advances in technology may lead to the continuing use of UVB phototherapy as a treatment for vitiligo through the development of sophisticated devices and delivery systems as well as innovative application methods. These will provide increased therapeutic options for all vitiligo patients, particularly those with refractory disease. In this article, I have reviewed the available data pertaining to efficacy and safety issues for NB-UVB as monotherapy, its comparison with psoralen plus UVA and other modes of phototherapy, combination regimens that have been tried and future prospects of NB-UVB in vitiligo.
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Core tip: Vitiligo is a procured depigmentation issue with great effect on patient’s appearance and his satisfaction. Till date, the etiology of vitiligo remains elusive, which makes it difficult to have curative therapies. Narrowband ultraviolet B (UVB) phototherapy is generally utilized and delivers great clinical results. In this manuscript, I review the excursion of narrowband UVB from its prior days of advancement until this time as monotherapy, its comparison with psoralen and ultraviolet A and other modes of phototherapy and in combination with other therapies in the management of vitiligo.

INTRODUCTION

The principal investigation of the use of light in the therapy of dermatologic issue dates from 1400 BC when patients with vitiligo were taken sure concentrates of the plants Psoralea corylifolia in India and Ammi majus linnaeus in Egypt as topical application or ingestion, trailed by introduction to the sun[1]. The genuine enth​usiasm for the utilization of ultraviolet (UV) light in the remediation of different cutaneous illnesses began in the nineteenth century when Niels Finsen got the Nobel Prize in 1903 for his helpful outcomes with UV illumination in lupus vulgaris[2]. 

In 1977, Fischer[3] observed that light at a wavelength of 313 nm was viable in clearing psoriatic plaques. Diffey and Farr[4] in the wake of concentrating on the impacts of UV radiation (UVA, UVB and UVC), recommended that more drawn out wavelengths added nothing to the helpful event, that shorter wavelengths really cheapened the adequacy of remediation, and that UVB was pra​ctically viable at 311 nm. 

A couple of years after the fact it was resolved that the best wavelengths were somewhere around 295 and 313 nm; inside of that range, the proportion of the most reduced viable every day dosage to the negligible erythema measurement was littlest for 313 nm, demonstrating that this wavelength might have the ideal “phototherapy index” for clearing psoriasis[5]. These ponders prompted the advancement of the Phillips TL-01 fluorescent light, which radiates a slender crest around 311-312 nm (Figure 1)[6]. 

Narrowband UVB (NB-UVB) is a subset of the UVB wideband or broadband range. The UVB band includes the scope of wavelengths between 290 nm and 320 nm while UVB narrowband has a restricted range of emanation (310-315 nm) wavelengths with a crest at 311 nm[7]. 

NB-UVB phototherapy lodges comprise fluorescent TL-01 (100 W) tubes as the wellspring of light. The expense of a chamber and lights show extensive varieties in the middle of nations and wholesalers. NB-UVB lodges accessible industrially either join TL-01 alone or in blend with UVA tubes. Blend chambers take more time to control a medication measurements. Along these lines, in spite of the fact that they give adaptability, they might speak to an unacceptable tradeoff for a bustling phototherapy unit[8]. 

Smaller containers of NB-UVB have additionally gotten to be accessible in little range treatment types of gear (hand and foot unit, NB-UVB brush) for the treatment of restricted body sites[9].

NB-UVB calendars can be customized by skin sort and neighborhood experience. Two methods are most generally utilized; one includes definition of the person’s minimum erythema dose (MED) by method for a different bank of TL-01 tubes[10]. Another approach, as commonly practiced is the tight band skin sort convention. It involves standard initial dose according to Fitzpatrick skin phototype (Table 1) with stepwise increments (typically 20%) contingent upon patient’s erythema response. This plan has demonstrated colossally compelling and has been generally circulated and utilized as a part of an expansive choice of photo​therapy practices[8]. 

Minimum erythema dose determination includes uncovering little characterized ranges of sun-ensured, clinically unaffected skin to expanding dosages of UV light, the measurements to every zone normally being 1.4 times the past measurement. A layout of UV-hazy, glue plastic with eight 2.3 cm2 gaps (ports), fastened to the lower back of the patient might be utilized, with every port presented to an alternate illumination dose from a board of TL-01 fluorescent tubes. Whatever remains of the patient’s skin is secured amid these UV exposures[11].

The dose for each port for NB-UVB photo-testing is reliant on the subject Fitzpatrick skin type. For skin types Ⅰ-Ⅲ, initial doses of 400, 600, 800, 1000, 1200, 1400 mJ/cm2 are utilized while for skin sorts Ⅳ-Ⅵ, 800, 1000, 1200, 1400, 1600 and 1800 mJ/cm2 are utilized. The patients are instructed not to receive any natural or artificial UV light to this region of the skin during the next 24 h and asked to return to the phototherapy center in 24 h. The area of the photo-testing should be identified by ink marking at the different dosage sites. A positive perusing is believed as recognizable erythema inside of the edges of the photo-testing port. If bright red erythema develops or blistering occurs at the site of any of the phototesting sites, topical corticosteroids can be used to treat the area[12]. 

When MED has been detected, the treatment con​vention is typically “percent based”. Regularly 70% of the MED worth is utilized for the first treatment; from there on treatment is given three times or all the more week by week with 40%, 20% or 10% increases relying upon neighborhood experience, erythema response and skin sort resistant[13,14]. 

A semi-automated small hand-held MED tester (Dur​ham MED tester) has gotten to be accessible which produces a settled arrangement of UV dosages, taking into account constricting foils. The Durham MED analyzer lessening arrangement approximates a geometric arr​angement with a variable of 1.26. Beginning from the open gap (100%), each consequent gap is lessened by a variable of around 1.26[15]. 

METHODS OF NB-UVB RESEARCH

NB-UVB as monotherapy 

NB-UVB phototherapy has been observed to be power​ful and alright for vitiligo[16]. The consequences of monotherapy with NB-UVB have been exceptional in Asian skin. Roughly 75% of cases in a previous study accomplished more prominent than 75% to finish repigmentation after NB-UVB therapy for a greatest time of 12 mo[17]. The average length of time of sickness was fundamentally shorter in the individuals who had stamped to finish pigmentation contrasted and the individuals who had weaker reaction. Likewise with any treatment methodology for vitiligo, the best results were seen in lesions on the face and neck, trailed by the proximal limbs and trunk. Pigmentation around the hair follicles was the more widely recognized kind of starting repigmentation that was seen in around seventy five percent of cases.

It was focused on impact of NB-UVB and the impact of influenced destinations, individual’s age and duration of illness on the response[18]. Full pigmentation was all the most ordinarily seen in facial sores and sores situated on the neck and trunk in diminishing request of recurrence (68, 57.9, half, individually). Age did not impact the reaction to treatment for facial sores, while in different extents aggregate pigmentation was significantly more ordinarily seen in more youthful patients (under a twenty years). Injuries over the neck and extremities (arms and legs) demonstrated a high percent of total pigmentation (83.3%, 33.3% and 28.5%, separately) in those with illness of late onset (less than two years). 

Likewise as the time span of the lesion is prolonged, the sores over the face reacted better. Creators sug​gest early therapy, as the excellent outcomes were accomplished by youthful patients with late onset vitiligo.

In a randomized, controlled, side-to-side correlation survey, the average change in the NB-UVB was 42.9% contrasted and 3.3% in the untreated side, with the seriousness of malady having been surveyed by VASI[19]. The response changed extraordinarily between distinctive body areas, with the excellent reaction occured over the lower furthest points and most exceedingly terrible reaction on the foot. While all cases did not get therapy for their face, 37.5% of the individuals who decided on therapy of this area had more than seventy five percent repigmentation. 

In India, an extensive, open, forthcoming study, just around a quarter of patients could accomplish more than seventy-five percent repigmentation[20]. This poor response can be credited to bring down initial estimation and twice-week after week therapy. In those patients who had huge pigmentation, it was ascribed to great consistence, a more prominent number of medicines and expanding total measurements. Albeit introductory repigmentation was darker, great shading coordinating could be accomplished with proceeded with treatment (Table 2). 

NB-UVB vs psoralen and UVA 

In a previous study contrasting twice-week after week, local psoralen and UVA (PUVA) against NB-UVB, authors reported return of pigmentation in 67% of cases in the NB-UVB bunch contrasted and 46% in the local PUVA bunch following four months of therapy[21]. Following three months of NB-UVB therapy, 8% of cases indicated more than 75% repigmentation, though following 1 year of NB-UVB usage, 63% had such repigmentation. In another review, permanent pigmentation following 12 mo of therapy consummation was seen in 78.5% of patients in the NB-UVB bunch and 60% in the PUVA bunch[22]. 

In the initially randomized, twofold visually impaired, fake treatment controlled study, change in body area territory influenced by vitiligo was more noteworthy with NB-UVB than fake treatment after 48 sittings[23]. Following 1 year of end of treatment, predominance as far as adequacy for NB-UVB was kept up, in spite of the fact that it was not measurably huge. No relationship between length of time of malady and accomplishment of treatment was watched. Albeit some levels of repig​mentations were seen in the total series of the NB-UVB bunch and 92% of those in the PUVA bunch, shading match was astounding in whole patients in NB-UVB, however it was so weaker with PUVA. The cosmetic prohibited shading planning had a tendency to bear notwithstanding taking after 12 mo of phototherapy discontinuance.

In a side-to-side examination work, a precisely break even with number of patients accomplished 0%-40%, 40%-60% and 60%-75% repigmentation following 60 sittings[24]. The distinction in the frequency of sym​ptoms, for example, erythema and rankling was not significant between the gatherings. 

In a little review investigation, 70% of patients accomplished > 75% repigmentation following an average of 19 remedy sittings. Authors watched that more drawn out ailment length of time associated contrarily with reaction to therapy[16]. In the same sitting, NB-UVB gave higher response contrasted and PUVA in bestowing strength in vitiligo and in pigmentation in both dynamic and permanent illness[25].

Vitiligo for the most part starts in youth with half of the affected persons having ailment onset before the age of twenty years[26]. Be that as it may, experience of NB-UVB in youth vitiligo is constrained. In a planned work, enlisted twenty six youngsters, of whom twenty finished the search. Following therapy for a most extreme of 12 mo, three quarters of the studied group had more than 75% repigmentation. After an average introduction of 34 times, half repigmentation was accomplished. Median length of time of illness before treatment start was less for patients who had stamped to finish repigmentation contrasted and the individuals who had negligible or mild change. Excellent reaction was seen on the face and neck, trailed by the upper arms, thighs and trunk. In spite of the way that the makers assumed that NB-UVB is convincing and all around persevered in youngsters with vitiligo, the whole deal result for dermatologic issues when in doubt is unknown[27].

NB-UVB offers significant points of interest over PUVA which might be essential in picking treatment for patient. It is less tedious, less demanding to perform, and does not require the associative organization of a photograph sensitizer that might bring about queasiness, waterfalls, phototoxic responses, and undesirable medication reactions[25]. Different points of interest additionally incorporate the sheltered use in pregnant ladies and youngsters and truant medication expenses[28,29].

However, short remission rate is one of the best disservices of NB-UVB contrasted and PUVA, regarding infirmities on palms and soles does not react to NB-UVB albeit such sickness can now and again react in youthful youngsters. In correlation, PUVA treatment is regularly viable at these locales as NB-UVB is less infiltrating than UVA radiation[30,31].

NB-UVB vs broadband-UVB 

NB-UVB has a moderately monochromatic range of emission when contrasted and broadband-UVB (BB-UVB)[32]. Erythema is more usually delivered by BB-UVB than NB-UVB, as NB-UVB is compelling at negligible erythema dosages considerably less than those utilized as a part of BB-UVB treatment[33]. The TL01 light is around 5-10 overlay less strong than BB-UVB for ery​thema incitement, hyperplasia, edema, sunburn cell arrangement and langerhans cell exhaustion from the skin[34]. 

NB-UVB is viewed as more powerful with fewer side effects contrasted and BB-UVB in treating a few ceaseless incendiary skin infections as psoriasis and vitiligo. Recently it has been ended up being better than BB-UVB in treatment of HIV-related eosinophilic pustular folliculitis with impressive achievement, particularly against the extreme tingle[35]. 

Targeted NB-UVB treatment 

Targeted phototherapy implies delivering light to localized diseased areas of skin involving less than 10% body surface area (BSA) and it can be combined with systemic treatments if needed[36]. Since only the affected area is presented to radiation, more doses of radiation can be utilized to achieve better and faster results with lower total cumulative dose and hazards of phototoxicity. Also, it can be used to treat difficult to reach areas like skin folds. 

Recent UV devices that discharge light successful for the improvement of vitiliginous patches in a targeted fashion are becoming popular. Among targeted photo​therapy devices currently available, excimer laser has been shown to induce the most rapid onset of repigmentation in vitiligo. In addition to excimer laser a monochromatic excimer lamp has also been utilized in the treatment of vitiligo with almost comparable results[37,38].

As far as the targeted UVB devices are concerned, the UV spectrum delivered varies from one machine to another. These devices include “BClear” that delivers BB-UVB, “multiclear” or “dualight” providing UVA and UVB combination and lastly “Bioskin”, which gives a NB-UVB waveband peaking at 311 nm[39].

Xenon chloride laser, popularly known as an excimer laser (EL), is a 308 nm laser that was initially used for treating psoriasis[40]. Be that as it may, as its operational wavelength is near that utilized as a part of NB-UVB, it is utilized to regard vitiligo too. This laser offers the benefit of conveying high measurements of light to limited areas[41,42]. 

It was initially utilized effectively in vitiligo by Baltás et al[43] in 2001. In 2002 Spencer et al[42] presumed that the level of repigmentation in a time of 2-4 wk is much higher than that accomplished with whatever other current vitiligo treatment. Taneja et al[44] and Choi et al[36] likewise demonstrated helpful results with excimer laser with non acral lesions reacting the best. Two reports contrasted the viability of excimer laser with NB-UVB, and found that the former brought about more huge and faster repigmentation[45,46]. However, neither of these two studies was controlled nor used a standardized scoring method.

The monochromatic excimer light (308 nm MEL) might introduce a few preferences over the laser. Firstly, it gives a bigger illumination field that empowers to treat bigger ranges at once. Secondly, bring down force thickness prompts diminished danger of mishaps because of overexposure, recommending a superior wellbeing profile. The excimer light was found to give proportional pigmentation as contrasted and an excimer laser. In 2003, Leone et al[38] reported that 35/37 (95%) patients hinted at repigmentation inside of initial eight sittings of MEL and excellent and good repigmentation in 18 and 16 patients, respectively. They likewise demonstrated that 3 of their series who were resistant to NB-UVB phototherapy, indicated astounding repigmentation after 308 nm MEL treatment. They suggested this may be conceivable because of the distinction in the method of activity of these two sources, with 308 nm MEL gadget conveying higher vitality fluences to the objective tissue in less time when contrasted with NB-UVB devices. 

The repigmentation rate was somewhere around 25% and half over the whole body, and somewhere around half and 75% for vitiligo injuries not situated at hard prominences or extremities[47]. Interestingly, agents additionally noticed that MEL impelled more erythema than EL recommending that regardless of indistinguishable 308 nm crest wavelength, EL and MEL may have diverse photobiological properties. 

Additionally, Shi et al[48] likewise found that the repigmentation rates with excimer light were same as those with laser (79% vs 87.5%, P > 0.05). A review investigation of 80 patients with segmental vitiligo (SV) treated with EL demonstrated that 75%-99% repigmentation was accomplished in 23.8% of cases and 50%-74% repigmentation in 20% of cases[49]. This report shows that other than surgical systems, EL may be a possibility for SV patients, with the level of repigmentation absolutely connecting with treatment span, combined measurements, and shorter malady duration[49]. 

A recent study was conducted in 40 patients of “stable” vitiligo including under 5% BSA who were resistant to conventional oral/topical treatment options. They were treated with a focused on NB-UVB gadget twice-week by week for a most extreme of 30 sessions or until 100% repigmentation, whichever was come to first. Seventy-seven point five percent of cases accomplished pigmentation at a rate from half to hundred percent. Pigmentation started as ahead of schedule as the 3rd dosage now and again and by the 10th measurements in all responders. Best reaction was seen on the face and neck with 20 of the 31 injuries accomplishing 90%-100% repigmentation around there. There was not a correlation between the Length of time of the disease and the repigmentation accomplished. Focused on NB-UVB phototherapy is by all accounts a viable treatment choice in restricted lesion with a quick onset of repigmentation appeared as right on time as 2nd week of therapy[50]. 

Targeted BB-UVB vs targeted NB-UVB therapy 

Very few studies utilizing broadband UVB exist. Asa​wanonda et al[51] analyzed the repigmenting viability of targeted BB-UVB therapy with that of NB-UVB in an equi-erythemogenic manner. Twenty similar vitiliginous lesions from 10 patients were arbitrarily distributed to get either targeted BB-UVB or targeted NB-UVB treatment. Ultraviolet fluences were begun at half of the insignificant erythema measurements detected within the vitiliginous patches, then increased gradually, in the same manner, to ensure equi-erythemogenic comparison. Medicines were completed twice week after week for 12 wk. The outcomes demonstrate that review 1, i.e., 15%-25% repigmentation, to review 2, 26%-50% repigmentation, happened in 6 of 10 subjects. Responses in terms of repigmentation, de-pigmentation, or lack thereof, were similar between lesions receiving broadband and NB-UVB phototherapy. Beginning of repigmentation happened as ahead of schedule as 4 wk of treatment in many subjects. Medicines were all around endured, with just negligible erythema and hyperpigmentation. They concluded that targeted BB-UVB produces comparable clinical reactions to targeted NB-UVB in the treatment of the non-segmental kind of vitiligo. 

Combination therapy

The points of combination treatment are to lessen the reactions of phototherapy, by possibly encouraging a lower UVB combined measurements or number of medicines, and to enhance adequacy; this includes the simultaneous utilization of a specialists that might offer an added substance or synergistic effect[52]. Similarity between medicines must be considered, as topical operators might have UVB blocking impacts; thus, it is for the most part exhorted that if topical specialists are utilized, they ought to be connected post-UVB presentation[53]. 

Vitamin D analogs and NB-UVB 

The blend of vitamin D simple and NB-UVB was utilized first by Dogra and Parsad[54]. Decreased levels of vitamin D3 were observed in vitiligo patients and other co-morbid autoimmune conditions. A significant body of data suggests that vitamin D3 is strongly immunosuppressive and improves many Th1 triggered diseases, i.e., it inhibits the Th1 phenotype and potentiates the Th2 phenotype; and that low levels are associated with autoimmune conditions including vitiligo. However, the cause of low vitamin D3 in patients with autoimmune conditions remains unknown[55]. Some authors[56] watched considerably better reaction with the blend contrasted and NB-UVB alone (in spite of the fact that not critical) in a side-to-side examination study. Likewise, others reported the adequacy of mix treatment of NB-UVB with calcipotriol in vitiligo and they recommended that phototherapy with NB-UVB in blend with topical calcipotriol might prompt prior pigmentation with lower beginning aggregate NB-UVB radiation in subjects with vitiligo[57,58].

On the other hand, some authors couldn’t discover empowering contrasts in the rate of repigmentation[59]. 

Topical calcineurin inhibitors and NB-UVB 

Autoimmunity is most likely the major cause suggested for vitiligo. Its part in the disease is supported by dis​covery of organ-particular antibodies in the patients[60]. Topical immunomodulators are discovered valuable in the treatment of vitiligo alone, and in addition in mix with NB-UVB. It was proposed that cooperation in the middle of pimecrolimus and keratinocytes, making a positive environment for melanocyte development and movement[61]. 

Castanedo-Cazares et al[62] and Nordal et al[63] reported the viability of the combination in the treatment of vitiligo through the initiation of pathways impacting melanocyte movement and melanogenesis. They recommended that expansion of topical tacrolimus to NB-UVB ought to be further researched, considering its lower carcinogenic profile contrasted and systemic organization. Additionally, the utilization of tacrolimus might be valuable to coun​teract UVB-instigated erythema by restraining early-stage occasions of the provocative process[64]. Most of the reports consolidating local calcineurin inhibitors with NB-UVB proved that the blend might expand the adequacy, and likely rush the reaction, just for facial sores. 

Afamelanotide and NB-UVB 

Afamelanotide, is a potent and longer-lasting synthetic analogue of naturally occurring -MSH. Grimes et al[65] showed in 4 vitiligo patients that combined treatment of NB-UVB and afamelanotide is likely to promote melanoblast differentiation, proliferation and eumelanogenesis leading to faster and deeper repigmentation (at least > 50%) in each case within 2 d to 4 wk.

In another recent study, patients with skin phototypes, Ⅲ through Ⅵ and an affirmed conclusion of NSV that included fifteen percent to half of aggregate body area range were subjected to combination treatment (n = 28) vs NB-UVB monotherapy (n = 27). Following 30 d of NB-UVB therapy, 16 mg of afamelanotide was directed subcutaneously to the blend treatment amass month to month for 4 mo while NB-UVB therapy proceeded with; the second gathering kept on getting NB-UVB monotherapy. A blend of afamelanotide insert and NB-UVB phototherapy brought about clinically obvious, measurably critical predominant and speedier repigmentation contrasted and NB-UVB alone. Reaction was highly dis​cernible in patients with skin types Ⅳ to Ⅵ[66]. 

Fluorouracil and NB-UVB 

In a recent study, various sessions of intradermal 5-fluorouracil have likewise appeared to enhance NB-UVB adequacy, with 48% of patients accomplishing > 75% repigmentation contrasted with 7% of patients treated with NB-UVB alone[67]. 

Oral or topical antioxidants and NB-UVB 

The part of increased oxidative anxiety in the etiology of vitiligo has prompted the utilization of antioxidants orally and topically in the treatment of vitiligo[68,69]. Topical preparations containing catalase and superoxide dismutase have been concentrated on with NB-UVB in a few case arrangement. Topical utilization of pseudocatalase (Mn/ethylenediaminetetraacetic acid-bicarbonate complex) and calcium in mix with decreased-measurements BB-UVB brought about total repigmentation on the face and dorsum of the hands in ninety percent of cases[69]. Elgoweini and Nour El Din[70] concluded that mean number of medicines required to accomplish > half percent repigmentation was diminished (sixteen vs twenty sessions) by adding oral antioxidants to NBUVB. Dell’Anna et al[71] found that a tablet containing vitamins E and C, alpha-lipoic corrosive, polyunsaturated unsaturated fats and cysteine monohydrate brought about more subjects accomplishing > 75% repigmentation contrasted with NB-UVB alone (47% vs 18%, P < 0.05). In another report, NB-UVB was joined with oral organization of polypodium leucotomus separate, which is known not anti-oxidative and immune-modulating characters. In the blend therapy bunch, a pattern towards an expanded repigmentation in the head and neck zone was watched, that almost came to measurable significance[72]. 

Oral minipulse and NB-UVB 

A previous study contrasted four different treatment gatherings of vitiligo patients with progressive course: Steroid oral minipulse (OMP) alone, betamethasone in a dose of 0.1 mg/kg body weight twice weekly on two continuous days for three months took after by decreasing of the dosage by 1 mg consistently over the accompanying three months, OMP with PUVA, OMP with NB-UVB, and OMP with BB-UVB. The outcomes demonstrated that OMP was not helpful all alone but rather had some quality as an enhancer treatment for PUVA and NB-UVB[73]. 

Laser 

Erbium laser dermabrasion has been speculated to bring about a more noteworthy profundity of radiation infiltration into the dermis, where it can animate melanocyte un​differentiated cells furthermore bring about conveyance of more prominent measurements of radiation[74]. This standard was demonstrated successfully when generally UV-safe destinations on the hands, feet and hard protuberance were treated with NB-UVB with former Erbium laser dermabrasion. Measurably critical results were acquired with 46% of sores accomplishing > 50% repigmentation with going before 2940-nm erbium:YAG laser contrasted with 4.2% of control sores (P < 0.0001). Furthermore, unfavorable impacts like postponed recuperating (up to 21 d in 1 patient), edema going on for two through fifteen days when limits were dealt with, and hypertrophic scarring hampered the general patient satisfaction[74]. 

This study proposes a need to investigate the syn​ergistic part of lasers with NB-UVB in the therapy of vitiligo, particularly on generally UV-safe locales. 

Newer trends 

Recently, home based NB-UVB regimens, using instruments like SS-01 UV phototherapy instrument, Dermfix 
1000™ NB-UVB and Waldmann™ NB-UVB 109, have been attempted effortlessly of use at home, along these lines, maintaining a strategic distance from incessant visits to a healing facility based phototherapy unit more than a while. This modality makes phototherapy available to individuals who cannot afford this treatment because of logistical reasons; however, it may not be financially affordable by patients in resource poor developing countries. It is a useful option for localized lesions and can be used to target new lesions at the earliest. Shan et al[75] reported excellent repigmentation in 27 of 36 cases with face and neck lesions, 16 of 43 cases with truncal vitiligo and 9 of 34 patients with limb lesions following treatment with SS-01 UV phototherapy. Lesions on the acral parts were, nonetheless, impervious to treatment. 

Newer forms of unconventional phototherapy were endeavored in the management of vitiligo with changing outcomes. In a previous research, the authors[76] looked at the response of skin taking after illumination with UVA1 (340-400 nm) and broadband noticeable light in typical people with skin sorts IV-VI. Utilizing diffuse reflectance accessories, the examiners demonstrated that melanin esteem expanded in a measurements subordinate way taking after UVA1 or noticeable light introduction. Be that as it may, in a late study, El-Zawahry et al[77] contrasted UVA1 phototherapy and NB-UVB and reasoned that UVA1 was less effective than NB-UVB and along these lines had a constrained worth as a monotherapy in vitiligo. 

A planned study utilizing a new multi-wavelength focused on Intense Pulse Light System UVA1-UVB in relationship with fluticasone cream was embraced. Eight of the ten patients who took an interest in the survey finished it. Four patients had grade 1 change (1%-25%); one had grade 3 (51%-75%); two had intensifying of the injuries after sun presentation; the last showed no response. The fundamental favorable circumstances of this strategy are that it is anything but difficult to do and it is focused to the skin lesions[78]. 

It was demonstrated that unmistakable light created by a helium-neon laser (633 nm) could actuate melanocyte relocation and expansion[79]. Few years later, Lan et al[80] utilized the same laser light source to bring about repigmentation in SV. It is trusted that the dermatomal dispersion of SV suggests a neural dysregulation, forcing it somewhat diverse to cure than NSV. The helium-neon laser has been found to adjust the adrenergic dysregulation of cutaneous blood stream seen in SV[81]. Taking after treatment with helium-neon laser, more than half repigmentation was noted in 60% of patients with head and neck SV, repigmentation starting after 16-17 medications[79,81]. 

Recently, Yu et al[82] utilized 635 nm low-vitality laser for treating SV with the principle objective to distinguish components anticipating therapy result. In this study, 7 of 14 patients reacted to the treatment (reaction was characterized as accomplishing no less than 25% of repigmentation) accordingly affirming the effectiveness, albeit constrained, of noticeable light in SV remediation. Imperatively, the creators inferred that assessment of noninvasive cutaneous blood stream with and without earlier unmistakable light illumination on frosty focused on SV sores might serve as a treatment reaction indicator[82]. 

Hartmann et al[83] as of late attempted UVB extreme heartbeat light source with top outflow at 311 nm (Relume-Mode, Lumenis) in a right-left similar study where phototherapy was given once week by week on left side and tacrolimus was connected twice every day on right side. They reasoned that long haul treatment with both of the two modalities turned out to be equivalently compelling.

DISCUSSION

NB-UVB may exert its effects in vitiligo in a two-step process. Both may occur simultaneously. The first being the stabilization of depigmentation process and the second, the stimulation of residual follicular melanocytes[84]. It is likely that NB-UVB, similar to PUVA therapy stimulates the dopa-negative, amelanotic melanocytes in the outer hair root sheaths, which are activated to proliferate, produce melanin, and migrates outward to adjacent depigmented skin resulting in perifollicular pigmentation[85]. 
The helpful activity includes a mix of impacts in cell cycle energy, modifications in cytokine expression, impact on melanocytes and immunomodulation[86,87]. 

MOLECULAR ASPECTS OF NB-UVB IRRADIATION

Urocanic acid
NB-UVB has been appeared to impel isomerization of urocanic corrosive (UCA), “a cutaneous photoreceptor”, from trans to cis structure, which might be essential in the immunomodulatory impacts of TL-01[86]. Cis-UCA has been appeared to stifle human natural killer cell action in a measurements subordinate manner[56]. The safe concealment properties of cis-UCA might be because of tweak of cytokines, for example, tumor necrosis factor (TNF)-, interleukin (IL)-10 and IL-12, and also LC depletion[88]. A furthermore effort in the system of activity of cis-UCA incorporates the incitement of prostaglandins E2 (PGE2) generation[89]. 

CELLULAR ASPECTS OF NB-UVB 

NB-UVB induced apoptosis 

The progress in using NB-UVB for treatment of numerous provocative skin diseases is intellect to be through the inciting of apoptosis and incredible consumption of T cells. DNA harm is one of the real sub-atomic triggers for UVB-actuated apoptosis[90]. Caspases, which are apoptosis related serine proteases inside of the cell, are enacted and give rise to a course of occasions which stimulate atomic buildup, DNA fracture, and breaking down of the cell[87,91]. 

In caspase-dependent apoptosis, there are two primary pathways included: The natural pathway (mito​chondrial/apoptosome pathway) in which cell passing happens through mitochondrial crumbling and the extraneous pathway (death-receptor pathway) in which coordinate enactment of death receptors by UVB is included in UV-prompted cell demise (Figure 2)[92]. 

Demise receptors have a place with a super group of receptors communicated on any cell and are described via conveying an intracellular passing domain[93]. This family involves CD95 (Fas), the TNF receptor and the TNF-related apoptosis-affecting ligand receptor[94]. 

Impelling of apoptosis by UVB, in any case, is not particular for keratinocytes but rather influences different cells also including lymphocytes and macrophages[95]. Little information has been created in regards to NB-UVB in keratinocytes. NB-UVB affects apoptosis in T lymphocytes more effectively than BB-UVB[91]. 

It is conceivable that UVB-prompted lesional T cell apoptosis is interceded by implication by CD95L expression on neighboring keratinocytes or by direct cytotoxic effect of UVB[96]. 

NB-UVB induced immunosuppression 

Antigen presenting cells: Janssens et al[97] showed that the impact of UVB on the capacity of epidermal langerhans cell (LCs) demonstrated a checked concealment of blended epidermal cell lymphocyte response (MECLR) which is utilized as a measure of insusceptible responsiveness. The decrease in MECLR was not paralleled by the progressions in LCs numbers or HLA class 2 expression. On the other hand, Aufiero et al[91] affirmed that different exposures of NB-UVB diminished the thickness of LCs by 20% however on introduction to BB-UVB, LCs morphology was unaffected. Thus, NB-UVB decreases the quantity of both T lymphocytes and LCs. 

Natural killer cells: NB-UVB radiation causes a mea​surement subordinate hindrance of natural killer cell action, in relationship with a lessening in NK-associated cytokines[98-100]. 

Cytokine induction 

Intense presentation to high measurements of NB-UVB appears to smother sort 1 (IFN-) and associatively incite sort 2 (IL-4) cytokine expression while incessant introduction to low dosages of NB-UVB comes about prevalently in the concealment of IFN- expression[101]. Piskin et al[102] also, confirmed that the declaration of IFN- actuating cytokines (IL-12, IL-18, IL-23 and IL-27) was diminished after chronic NB-UVB presentation. 

UVB also fortifies keratinocytes to discharge the immunosuppressive solvent cytokines including IL-10 which repeals the capacity of LCs to present antigens to Th1 clones and even tolerizes them. Therefore, IL-10 moves the resistant reaction from a Th1 into a Th2 reaction[34]. 

Lebwohl and Ali[103] suggested that UVB-prompt concealment of Th2 chemokine creation proposes that UVB introduction to the skin smothers invasion of Th2 cells to the epidermis, along these lines, both BB-UVB and NB-UVB are thought to be viable for the treatment of different Th2-interceded or Th2-penetrating skin illnesses. What’s more, the impacts of NB-UVB on constituent cells of skin other than keratinocytes might take an interest in the aggregate restorative activity. 

UVB radiation has been appeared to be an intense inducer of TNF- quality expression which intervenes motioning by human keratinocytes[104]. It is recommended that NB-UVB modifies the creation of cytokines and chemokines as a joined consequence of its immediate and aberrant TNF--interceded effects[105]. 

NB-UVB phototherapy expands union of IL-1, TNF- and LTC-4, which incite melanocyte proliferation and relocation and melanin formation[16]. Furthermore, the parts of IL-1 and TNF- in synthesis of melanin are disputable and opposing, as reported in a few researches[104,106]. 

It was suggested that TNF- hinders the appearance and movement of tyrosinase, the main chemical in melanin blend. It also provoke limitation of pigment formation which is optional to initiation of atomic variable B. IL-1 animates combination of endothelin-1, which is mitogenic and melanogenic[107]. The disagreement is that IL-1 has been found to lessening expansion of melanocytes and melanogenesis, while IL-1 diminishes melanocyte tyrosinase movement with no impact on multiplication[108]. Imokawa et al[109] watched expanded articulation of endothelin-1, IL-1 and tyrosinase in human keratinocytes in vivo and in vitro after UVB illumination, recommending the conceivable component of repigmentation. Arrival of PGE2 and PGF2 is other system of activity of phototherapy[110]. PGE2 is incorporated in the skin and manages melanocyte and Langerhans cell work, and advances melanocyte proliferation[111]. 

Skiba et al[112] inspected the impact of UVB light on cytokines (TNF-, IL-10, IL-1, FasL) by illuminating the unconstrained changed human epidermal cell line HaCaT to UVA (2000 and 8000 J/cm2) or UVB (200-2000 J/cm2) irradiation. RNA was removed from cells at 0, 4, 8, 12, 16, 24, 48 h post light for consequent ongoing PCR enhancement. They found that, TNF- mRNA amount were promptly up managed (0 h) next light ,with highest incitement at 8 h post 2000 J/m² UVA and 200 J/m² UVB illumination. 

Hino et al[105] explored the impact of NB-UVB on creation of chemokines and proinflammatory cytokines by keratinocytes in examination with BB-UVB. They utilized the same method as that of Skiba et al[112] and affirmed the past consequences of the expanded generation of TNF- after UVB light however the increased impact of NB-UVB was not as much as that of BB-UVB. 

Immuno-histochemical examination was done, to evaluate the TNF- expression in lesional and perilesional skin when contrasted with ordinary control skin, prior and then afterward NB-UVB treatment. At standard, there was a critical increment of TNF- in vitiligo injuries contrasted and perilesional and solid skin which proposes a conceivable inclusion of this substance in the loss of pigmentation in vitiligo. The expansion in TNF- expression after NB-UVB phototherapy recommends another part in repigmentation[106]. 

Effects on pigmentary system
Introduction to UV light results in expansion in the quantity of dynamic melanocytes, the rate of melanin combination, and the exchange of shade granules to encompassing keratinocytes[113]. 

Sunlight exposure causes expanded levels of coursing MSH and ACTH with expanded skin darkening[114]. It was watched that UVB and MSH act synergistically to build melanin content in the skin[115]. 

UVB light causes lipid peroxidation took after by era of free radicals and consumption of the intracellular pool of diminished glutathione (GSH), bringing about oxidative anxiety. There is confirmation that the dynamic oxygen species created by UVB light might assume a part in melanogenesis and directs the epidermal melanin unit by expanded articulation of melanogenic -MSH and ACTH peptides[116]. 

NB-UVB might apply its belongings in vitiligo in a two-stage process. Both might happen all the while. The primary being the adjustment of depigmentation procedure and the second, the incitement of leftover follicular melanocytes[84]. However, the molecular mech​anisms of these processes remain unraveled[117]. 

In ordinary melanocytes, the coupling of development components, for example, bFGF HGF, and ET-1, to receptors on melanocyte results in the quick actuation of the mitogen-enacted protein kinase (MAPK) and ribosomal S6 kinases[118]. In melanocytes, a solitary development element is adequate to stimulate the MAPK course however is not ready to support melanocyte expansion or reasonability. No less than two distinctive development variables in mix are important to affect melanocyte expansion[118].

Wu et al[119] showed that NB-UVB irradiation stimulated the proliferation of melanocytes with a critical increment in the arrival of bFGF and ET-1 by keratinocytes. bFGF has been perceived as a characteristic mitogen for melanocytes, which improves the development and survival of them. ET-1 invigorates DNA union in melanocytes, and has a synergistically stimulatory impact on bFGF-animated DNA amalgamation of these cells.

Kawaguchi et al[120] reported that NB-UVB is viable in stimulation of proliferation and differentiation of functioning melanocytes in epidermis. The precursor melanocytes seem to proliferate into mature pigmented melanocytes after UV exposure. They differentiate into TRP-2 positive melanocytes by the activation of c-kit receptor then become TRP-1 positive melanocytes. 

NB-UVB animates expanded articulation of the POMC quality which is joined by creation and arrival of -MSH[119,121] . 

ADVERSE EFFECTS OF NB-UVB

Acute effects

Erythema: NB-UVB is moderately sheltered, and this is one of the fundamental purposes behind it being viewed as the first decision of treatment of summed up vitiligo in grown-ups, and also in youngsters. Erythema is the most critical intense symptom of NB-UVB, and the frequency differs somewhere around 10% and 94% according to the pharmaceutical style and meaning of erythema[120]. Be that as it may, asymptomatic powerless redness is relied upon to be basic, as this is the final stage for NB-UVB in vitiligo. A more noteworthy extent of cases create erythema as contrasted and PUVA, yet they are less inclined to pulsate therapy because of a smaller span of NB-UVB-prompted redness. 

Blistering: Lesional blistering following NB-UVB treat​ment is extraordinary, depicted for the most part in psoriatic plaques, and amid treatment of pityriasis rubra pilaris. The instrument of rankling is misty. George and Ferguson[122] proposed that inside psoriatic plaques might be because of fast loss of scales, presenting lesional skin to a “phototoxic” measurements in connection to contiguous moderately photograph shielded skin causing rapid loss photoprotection from the lesions thus exposing them to a big dose of radiation. 

Pruritus: Albeit additionally a typical symptoms of TL-01 treatment, it now and again mirrors the hidden infection forms[123]. Wallengren[124] explained this phenomenon by the possibility of the role of prostaglandin E2 which induces itch and potentiates itch induced by histamine release.

Infection: Reactivation of herpes simplex infection can happen with NB-UVB therapy and safety oriented procedures ought to be brought in those with a back​ground marked by this condition[125]. The possible impacts of NB-UVB on the eyes, specifically presentation related conjunctivitis or keratitis; should be considered if treating patients with periocular skin inflammation, despite the fact that treatment can be performed deliberately with the eye close as opposed to with goggles in this circumstance[126]. 

Chronic effects

Photoaging: Constant NB-UVB introduction is liable to increment photoaging. There is an expanded era of ROS in skin upon introduction to NB-UVB. These ROS are accepted to be basic go betweens of the photoaging process. ROS can adjust proteins in tissue to frame carbonyl subsidiaries, which aggregate in the papillary dermis of photodamaged skin[127]. 

Carcinogenesis: Actuation of the decay brought on by UVB is settled. This light is a completed disease bringing about specialists and TL-01 has been seemed to provoke DNA hurt in individual’s tissues and animal examples. In a final knockout mouse case, change of hurtful cutaneous neoplasms were essentially more noteworthy for NB-UVB than BB-UVB taking after similar dose presentation[128]. The development of cyclobutane pyrimidine dimers (CPD) was basically ascending with NB-UVB, however those of radiation inducing and 8-oxoguanine were on a very basic level more after BB-UVB. These discoveries recommended the nearby connection in the middle of CPD and the higher cancer-causing capability of NB-UVB. In any event in the setting of psoriasis, it is suggested this hindrance of NB-UVB opposite BB-UVB could be offset the way which the aggregate measurements wanted for leeway of psoriasis is less than that for BB-UVB. The main accessible creature information required perception for a long time[129]. 
However, there were conflicting data that NB-UVB has been appeared to be less[5] just as[130], and more cancer-causing than BB-UVB[6]. Likewise NB-UVB related skin tumor danger might be not as much as that with PUVA[22]. Rivard and Lim[131] reported that the danger of improvement of nonmelanoma skin growth has been assessed to be under 2% every year which is not as much as that of PUVA. Black and Gavin[132] have recommended that at present, NB-UVB has all the earmarks of being a moderately safe treatment methodology; in any case, consistent long haul follow-up is crucial. 

The world writing was methodically explored to upgrade data on the skin tumor hazard with UVB photo​therapy, and strategies suggested to reduce carcino​genicity during phototherapy[133]. 

Skin sparing strategy: Parts of the body where no sores are available (particularly the face) ought to be protected amid medications. Likewise, parts that have repigmented palatable ought to, if conceivable, be protected amid consequent medications (for instance by wearing trousers when in doubt, don’t react to photo​therapy)[134]. Privates ought to be likewise protected in light of the fact that these regions, when in doubt, don’t react to phototherapy and genital tumors have been seen after PUVA treatment[22]. 

Prevention of pointless presentation to characteristic daylight on both treatment and non treatment days and the utilization of UV-blocking specialists on sun uncovered ranges. Also, the use of combined treatments with other modalities to reduce the cumulative dose[135].

Proper patient selection: And using protocols suitable to each patient with lower cumulative doses[132].

Chemoprevention: This term is used to minimize the risk of carcinogenesis to UV therapy by using non toxic diet with antitumour properties. For example, black teas extract which contains dimeric faranols, and polymeric polyphenols. These are effective in reducing UVB and UVA mediated DNA damage and expression of early response genes[136].

Light dose adjustment: This may be the best appr​oach to obliging the carcinogenesis of NB-UVB. Close erythemogenic measurements of NB-UVB clear psoriasis quicker than lower dosages of NB-UVB, but the later regimen is similarly powerful with just somewhat more medicines[6]. 

Less frequent doses: Dawe et al[137] thought about thrice-weekly and five times week after week medications utilizing half body correlation study. Notwithstanding no critical contrast in extent of patients who indicated skin clearing and time to freedom were found between the two regimens. Besides, the five week by week bunches got higher aggregate measurements and had more scenes of very much delineated erythema. 

ADVANTAGES OF NB-UVB PHOTOTHERAPY 

From the advantages of NB-UVB phototherapy over other phototherapeutics: No topical or oral drug, tests, or unique glasses are needed[34]. Quicker reaction than expansive band UVB and like PUVA[138]. Number of medicines required for clearing is by and large not as much as wide band UVB and PUVA[22]. Safe for youngsters, pregnant ladies and lactating mothers[139]. Eliminating erythemogenic wavelengths underneath 311 nm grants higher intensities and more presentation times bringing about most extreme advantage from phototherapy and a shorter course of treatment[22,32]. 

Longer reduction periods after treatment like those with PUVA treatment and particularly better than BB-UVB treatment[33]. Studies show 38%-40% of NB-UVB treated patients requires no extra treatment for no less than one year[140]. 

DISADVANTAGES OF NB-UVB PHOTOTHERAPY  

Because of the diminished force of tight band contrasted with expansive band, more lights are expected to give auspicious treatment. Standard wide band frameworks have 8 to 16 lights, though limit band frameworks need 24 to 48 lamps[141]. Additionally NB-UVB lights seem to have a shorter future than expansive band and subsequently, require more continuous substitution. NB-UVB light lodges costs including the lights are a great deal more expensive[34]. Erythema is less unsurprising than with expansive band UVB, however it might be more extraordinary and steady. Frequently lesional just[8]. 

THE PERSONAL SATISFACTION AFTER NB-UVB TREATMENT

Vitiligo is an illness with significant restorative and ensuing psychological sway, instead of physical inability. Most of the researches carried out yet have evaluated the viability of NB-UVB in the change of restorative distortion - that is, a diminishing in the range of depigmentation. In spite of the fact that it is normal to trust that repigmentation taking after NB-UVB would enhance the personal satisfaction in vitiligo patients, there is insignificant target appraisal to such an impact. In an investigation of review configuration, Tjioe et al[142] surveyed the personal satisfaction in vitiligo individuals after therapy with NB-UVB. Despite the fact that the patients evaluated their wellbeing to be by and large great to fantastic, phototherapy represented just a little change in a minority of patients as a rule prosperity. The principle issue of phototherapy in reasonable cleaned people is conspicuousness of the vitiligo injuries resulting in pigmentation of the encompassing typical skin demanding a more noteworthy level of disguising unto total repigmentation is accomplished in the sores. In a report in youngsters, personal satisfaction evaluated by the Children’s Dermatology Life Quality Index (CD​LQI) did not lessen altogether in kids having under 25% repigmentation, whereas the diminishment was noteworthy in the individuals who had more than 25% pigmentation with a corresponding abatement in CDLQI with change evaluation of repigmentation[133].

CONCLUSION 

Albeit various administration alternatives exist for vitiligo, UVB phototherapy is for the most part the treatment of decision as it is compelling as well as has a great danger to-advantage proportion. Ordinary BB- and NB-UVB is generally accessible and helpful especially in far reaching illness, despite the fact that NB-UVB has been all the more broadly concentrated on with demonstrated viability. Combined treatments are likewise helpful and might give faster regimentation and treat vitiligo with an added substance system of activity than UVB phototherapy. Progresses in innovation might prompt the proceeding with utilization of UVB phototherapy as a remedy for vitiligo through the improvement of complex gadgets and conveyance frameworks and in addition creative application strategies. These will give expanded helpful choices to all vitiligo patients, especially those with recalcitrant disease.
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Figure 1  Narrowband ultraviolet B phototherapy (Bandow and Koo[6]). UVB: Ultraviolet B.
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Figure 2  Proposed signaling pathway for ultraviolet-induced apoptosis in human keratinocytes (Sitailo et al[92]). UV: Ultraviolet.
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Table 1  Fitzpatrick’s skin phototypes


Phototype


�
Sunburn and tanning history (defines the photo type)


�
Immediate pigment darkening


�
Delayed tanning


�
Constitutitve color


(unexposed) buttock skin�
UVA MED


 (mJ/cm2)�
UVB MED (mJ/cm2)


�
�
Ⅰ


�
Burns easily, never tans


�
None


�
None


�
Ivory White


�
20-35


�
15-30


�
�
Ⅱ


�
Burns easily, tans minimally with difficulty


�
Weak


�
Minimal to weak


�
White


�
30-45


�
35-40


�
�
Ⅲ


�
Burns moderately, tans moderately and uniformly


�
Definite 


�
Low


�
White


�
40-55


�
30-50


�
�
Ⅳ


�
Burns minimally, tans moderately and easily


�
Moderate


�
Moderate


�
Beige-olive, lightly tanned


�
50-80


�
40-60


�
�
Ⅴ


�
Rarely burns, tans profusely


�
Intense brown


�
Strong, intense brown


�
Moderate brown or tanned


�
70-100


�
60-90


�
�
Ⅵ


�
Never burns, tans profusely


�
Intense (dark brown)


�
Strong, intense brown


�
Dark brown or black


�
100


�
90-150


�
�
UVA: Ultraviolet A; UVB: Ultraviolet B; MED: Minimum erythema dose.





Table 2  Studies of narrowband ultraviolet B in treatment of vitiligo (monotherapy)


Ref.


�
Study component


�
Study design


�
Patient's No.


�
Mode of each treatment


�
Dosimetry


�
Degree of pigmentation


�
Incidence of side effects


�
�
Njoo et al[134]


�
NB-UVB


�
Prospective,


open,


uncontrolled�
51


�
Twice a week


�
0.25 J/cm2 followed by 20% increments until minimal erythema


�
After a maximum of 1-yr treatment: > 75%


repigmentation in 53%�
Pruritus: 8% 


Xerosis: 4%�
�
Scherschun et al[16]


�
NB-UVB


�
Retrospective


�
7


�
Three-times a week


�
280 mJ/cm2; followed by 15% increments until mild erythema or pruritus


�
70% patients achieved > 75% repigmentation after a mean 19 treatments


�
Mild asymptomatic erythema: 58% 


Pruritus: 14%�
�
Hamzavi et al[19]


�
NB-UVB


�
Randomized, controlled 


side to side�
22


�
Three-times a week


�
70% of MED on depigmented skin followed by 10% increments until onset of repigmentation


�
Mean improvement after 6 mo or 80 exposures: 42.9% (treatment side) vs 3.3% (control side)


�
�
�
Kanwar et al[17]


�
NB-UVB


�
Open


uncontrolled�
14


�
Three-times a week


�
280 mJ/cm2 followed by 20% increments


�
After 1 yr: > 75% repigmentation in 71.4%


�
Burning and pruritus: 28.6% Xerosis 3nd thickening of lesional skin: 21.4%


�
�
Kanwar and Dogra[27]


�
NB-UVB


�
Prospective,


open,


uncontrolled�
20


�
Three-times a week


�
280 mJ/cm2 followed by 20% increments


�
After a maximum of 1 yr treatment: > 75%


repigmentation in 75% patients�
Lesional burning and pruritus: 20%. Xerosis 3nd thickening of skin: 15%


�
�
Brazzelli et al[18]


�
NB-UVB


�
Open,


uncontrolled�
60


�
Twice or three times a week


�
180-200 mJ/cm2 followed by 50 mJ/cm2 increments until mild erythema


�
Complete repigmentation or up to maximum 2 yr: 68% (face) 57.9% (neck). 50% (trunk), limbs poorer results


�
�
�
Kishan Kumar et al[20]


�
NB-UVB


�
Prospective, open, non-randomized


�
150


�
Twice a week


�
250 mJ/cm2 (150 mJ/cm2 for children) followed by 20% increments until perceptible erythema


�
> 75%


repigmentation after maximum 1 yr treatment: 17.4%�
Erythema, burning, pruritus: 7%. Xerosis: 6%


�
�
NB-UVB: Narrowband ultraviolet B.
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