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Abstract 

Background: Phototherapy remains an essential option for patients with moderate to severe 
psoriasis or when topical measures alone are insufficient. Photochemotherapy with PUVA and later 
NBUVB are becoming more popular and more trusted. Yet, there is a great controversy of which 
modality is more beneficial and less risky.  

Objective: to compare PUVA and NBUVB as regard their therapeutic effect and side effects in 
psoriasis.  

Subjects and methods: Seventeen patients with chronic plaque psoriasis were included in a twice 
weekly regimen. Each patient received NBUVB on the right side of the body with starting dose 0.3 
J/cm2 and low incremental regimen depending on erythema response. Immediately after exposure to 
NBUVB, the patient ingested a dose of 0.6 mg/kg of 8- methoxypsoralen. Two hours later, the left side 
of the patient was exposed to UVA with starting dose depending on patient’s skin type and incremental 
regimen based on erythema response.  

Clinical evaluation was performed at every session until complete clearance or at most 30 sessions 
using the PASI score.  

Results: The NBUVB side responded as equal as the PUVA side (comparison of PASI score on 
both sides showed no significant difference). In five patients, improvement of the lesions was excellent, 
good in three patients, mild in four while no improvement was observed in five patients on either side. 
Twelve patients developed local complications (erythema, itching and/or pigmentation) on the PUVA 
side compared to 11 patients on the NBUVB side with no significant difference between both sides. 
There was a higher cumulative dose on the PUVA side in contrast to that on the NBUVB side 
(approximately 3 folds). There was a significant difference as regard the dosimetry for the benefit of 
NBUVB and some unwanted effects of psoralen.  



 

Conclusion: We concluded that the therapeutic effect of NBUVB phototherapy is as effective as 
PUVA on a twice-weekly treatment schedule in chronic plaque psoriasis. However, NBUVB is more 
convenient for the patient and less time consuming, because no exogenous photosensitizer is used. This 
prevents the potential drawbacks of psoralens and the need for eye and skin protection after sessions. 
Moreover, the therapeutic effect of NBUVB is achieved with a lower cumulative dose which means a 
lower risk for incidence of complications with special reference to skin malignancy . 

 

Introduction 

Photochemotherapy with Psoralen-UVA (PUVA) has been mastering the field of phototherapy of 
extensive plaque psoriasis for years[1]. the efficacy of PUVA has not been surpassed by another form of 
phototherapy. It still plays a significant role especially in extensive resistant cases and with precautions 
and limitation of total dose; it gives excellent response[2]. 

It acts through immuno-modulatory and anti-proliferative actions. In addition, it acts for the 
generation of reactive oxygen species which damage DNA, cell membranes & cytoplasmic 
constituents[3]. 

However, it is associated with certain dangers especially gastrointestinal irritating effect of oral 
psoralens, photoaging and affection of lens and retina which requires protection from other sources of 
UVA for 18 to 24 hours after session[4]. More important are the reports of cutaneous and genital tumors 
after prolonged PUVA therapy[5,6]. This is because psoralens on UVA exposure results in the formation 
of cyclobutane photoconjugation products with pyrimidine base of native DNA. Further mechanism is 
the downregulation of immune and inflammatory cell functions through the decrease of the number of 
inflammatory cells and Langerhans cells in the affected area[7,8]. 

The addition of UVB to the photochemotherapy of psoriasis revealed that PUVA is more effective 
than the conventional broad band UVB[9]. The breakthrough in this issue came in the late eighties of the 
last century[10] when narrow band UVB (NBUVB) phototherapy with a wave length of 311+2 nm was 
introduced as an appealing tool for the treatment of psoriasis. 

It acts mainly through local effects, including the induction of anti-inflammatory or 
immunosuppressive soluble mediators as IL4 and IL10 , suppression of -INF inducers ;IL-12, IL-18 and 
IL-23 and decrease in local immunoreactivity[11,12]. It also modulates the expression of cell surface 
molecules and induces apoptosis in pathologically relevant cells[13,14]. 

It was claimed that it rarely induces erythema or Koebner effect and has a good therapeutic 
effect[15] . Nevertheless, NBUVB confers a modest increase in non melanoma skin cancer risk which 
could be explained by its local immunosuppressive effect, albeit much less than that observed with 
PUVA. Therefore, it remains a relatively low-risk treatment for psoriasis. [16,17,18]. 

There has been a great enthusiasm for NBUVB as an alternative therapy to replace PUVA. It was 
suggested that both modalities has an equal therapeutic effect[19,20]. If confirmed, this will be of 
considerable importance, as NBUVB therapy is likely to be safer on the long run than PUVA [21]. 

 



 

Aim Of The Work 

The aim of this study is to compare the therapeutic effects, side effects, and cumulative dose of 
NBUVB with PUVA in Egyptian patients with chronic plaque psoriasis. 

Patients And Methods 

Seventeen patients (7 males and 10 females) with plaque psoriasis affecting more than 20% of their 
total body surface area were included in a randomized, paired (within- patient) comparative study. They 
were treated in the Phototherapy Unit in Dermatology Outpatient Clinic at Zagazig University Hospital. 
The age of the patients ranged between 22-67 years. Eight patients were of skin type III and 9 patients 
were of skin type IV. The duration of psoriasis ranged between 6 months and 20 years. Five patients had 
previous PUVA therapy. Family history was found in 3 patients and 7 patients showed exacerbations (4 
by stress and 3 by infections). (Table1).  

Number of patients 17 
Age (range) 22 – 67 years 

Males : 7 patients(41.1%) Sex 
Females: 10 patients(58.8%) 

Family history 3 patients (17.6%) 
Previous phototherapy 5 patients (PUVA)(29.4%) 

Duration (range) 0.5 – 20 years, 
mean ±SD 12 ±3.21 

Stress: 4 patients (23.5%) Precipitating factors 
Infection : 3 patients (17.6%) 

Type III: 8 patients (47%) Skin type 
Type IV: 9 patients (52.9%) 

Table (1): Demographic data of the patients. 

Exclusion criteria were; age less than 18 years, cataract or aphakia, pre-existing light aggravated 
disease, history of previous or existing cutaneous or internal malignancy, pregnancy or lactation and any 
type of UV therapy within the preceding 6 months. Patients were instructed not to use any topical 
treatment apart from emollients for one month prior to the study. Full history, general examination, and 
dermatological examination were carried on before starting treatment. 

Diagnosis of cases was done on clinical ground confirmed by histopathology and evaluation of the 
severity of psoriasis was done using the PASI score (Psoriasis Area and Severity Index[22]. The score 
ranges from 0 to 72. 

Since we dealt with each half body side as a separate entity, we had to calculate the PASI score for 
each side as a whole body so the calculated score was divided by two. 



 

Investigations: 
        For every patient; complete blood picture, liver and kidney function tests and ophthalmological 
assessment were done before starting treatment 

.Irradiation cubicles: 
        For NBUVB a Cosmedico Steinkirching 56 Germany cabinet fitted by 10 phillips 100 W (TL-01) 
lamps emitting radiations between 310-315 nm was used in this study. 
        For PUVA a Dixwell whole-body cubicle housing 40 UVA lamps (Phillips 75185 PUVA 802/100 
W) emitting radiation between 315-400 nm with peak at 365 nm was used. 

Treatment Protocol 

The patients were treated twice weekly. Each half-patient (sagittal plane) was treated independently. 
The right half of each patient was treated by NBUVB phototherapy. Based on previous works[23]; we 
started with a standard starting dose (0.3 J/cm2) and stepwise increase (20% increase of the previous 
dose) depending upon the patient’s erythema response. If mild erythema occurred, we decreased to the 
previous dose without further increase. In case of moderate or severe erythema, we stopped sessions until 
erythema faded and then started with 50% of the previous dose without further increase. 

The left half of the patients was treated by PUVA photochemotherapy depending on the patient skin 
photo-type regimen[3]. The starting dose of PUVA was 1.5 J/cm2 for patients with skin types III, and 2 
J/cm2 for patients with skin type IV. The dose was increased by 0.5 J/cm2 every second session until 
erythema (mild) occurred, then fixed. 

At first, the patient received the NBUVB irradiation on the right half of the body covering the left 
half by a protective half body leather cover to prevent transmission of radiation to the PUVA half-side. 
Immediately after NBUVB exposure, the patient ingested 8-methoxypsoralen tablets at a dose of 0.6 
mg/kg body weight. Two hours later, the left half of the body was exposed to UVA with the right side 
shielded . Patients wore protective goggle in the machine and thereafter wore sunglasses during the rest 
of the day. The male genitalia were shielded during exposure to both treatments. 

Patients were evaluated after every session for erythema, scaling, infiltration and side effects. Final 
evaluation was performed after complete remission or after a total 30 sessions for each half 
independently. 

Improvement was considered as excellent (75-100 %), good (50 -75%) and poor (<50%) according 
to decrease in PASI score, while fixed or increased PASI score after treatment was considered as no 
response. 

Results 

Pretreatment: 

Before starting treatment, there was no significant difference between the PASI score on the right 
side (NBUVB side) of the patients and the left side (PUVA side) (P>0.05), (table 2).  

 



 

  Range Mean±SD Paired-t P 
NB  UVB  

(Right side) 
7.5 – 18.5 13.7 ± 3.11 

PUVA (Left side) 

 
7.3 – 19.1 13.6±4.11 

0.24 0.82  
(non significant) 

Table (2): Base line PASI score. 

Post treatment: 

At the end of treatment, comparing the NBUVB side to the PUVA side there was no significant 
difference in the PASI score(P>0.05), (table 3), while the cumulative doses of NBUVB and PUVA 
showed a high significant difference(P<0.001), (table 4). 
  

  Range Mean±SD Paired-t P 
NB 

UVB  
(Right 
side) 

0 –18.7 8.29±6.6 

PUVA  
(Left 
side) 

0 – 17.9 7.88±6.4 

1.83 
0.08 
non 

significant 

 
Table (3): PASI score on each side at the end of treatment. 

  

  Range(J/cm2) Mean±SD Paired t P 

NB 
UVB 27.3–56.2  48.06±9.58 

PUVA 94.75-181.5  153.25±27.16 
23.29 0.001 

Highly significant 

 
Table (4): Cumulative doses of both NBUVB and PUVA at the end of treatment. 



depending on the difference of PASI score between pre and post treatment using the median statistical 
test ( table 5, and figures 1-6 showing more or less similar response on both sides). 

 

NBUVB SIDE PUVA SIDE 
  Response 

No.  Percent 
Median 

(pre 
treatment) 

Median 
(post 

treatment) 
No.  Percent 

Median 
(pre 

treatment) 

Median 
(post 

treatment) 

Excellent 6 35.3 12.8 0.85 5 29.4 12.3 0.4 

Good 2 11.8 12.7 5.15 3 17.6 11.9 2.8 

mild 4 23.5 13.4 11.2 4 23.5 13.7 11.4 
Poor or 

no 
response 

5 29.4 14.2 16 5 29.4 14.1 16.5 

Total 17 100 13.5 8.43 17 100 13 8.5 

Table (5): The response to treatment on each side. 

 

   
Pre 

treatment 
median 
(PASI) 

Post 
treatment 

median 
(PASI) 

K.W K.W 
value P 

NB UVB 
side 13.5 8.43 14.4 

(p<0.05) 0.02 

PUVA 
side 13 8.5 14.2 

(p<0.05) 0.02 

0.92 
non 

significant 
  
  

Table (6): Analysis of the response on each side. 

 



 

 

 

 

 

 

 

 

Fig 3: Before treatment  

 

 

Fig 4: Good response after 
treatment  

 

 

 

Fig 5: Before treatment   

 

  

Fig 6: poor response after 
treatment  

 

 

Fig 1: Before treatment  

 

 

Fig 2: Excellent response after treatment   



The results are analyzed using the non parametric statistical test Kruskal Wallis (K.W). On the 
NBUVB side, the K.W was 14.4 with a significance difference (P<0.05) between pre and post treatment 
PASI score. On the PUVA side, the K.W was 14.2 with a significance difference between pre and post 
treatment PASI score (P<0.05). Comparing the median of NBUVB side response to that of PUVA side 
response, there was no significance difference (P= 0.92), (table 6). 

Complications: 

Erythema, itching and pigmentation were the local side effects of treatment, whereas nausea and 
headache were the side effects of psoralen. 

1-Systemic complications: 

Systemic complications (nausea and headache) affected 5 patients; 4 patients (23.5%) complained 
from episodes of headache after treatment and one patient (5.8%) complained from nausea after taking 
the psoralen tablets. These complications disappeared with appropriate symptomatic treatment. 

2-Local complications (table 7): 

Twelve patients (70.5%) developed local complications (erythema, itching and/or pigmentation) on 
the NBUVB side in contrast to 11 patients (64.7%) on the PUVA side. Using the McNemar’s exact test 
for paired proportions (Mc) there was no significant difference (Mc.value =1.0) 

NBUVB SIDES PUVA SIDES 
 Complications No. of 

cases Percent No. of 
cases percent 

Mc value 

Total 
complications 12 70.5 11 64.7 1 

Erythema 
(total) 11 58.8 8 47 

Grade I 8 47 6 35.3 

Grade II 3 17.6 2 11.8 

1 

Itching 7 41.1 7 41.1 1 

Pigmentation 3 17.6 2 11.7 1 

Table (7): Local complications on each side. 

Erythema: Erythema was reported on the NBUVB treated side in 11 patients in contrast to 8 
patients on the PUVA side. NBUVB side was affected by grade 1 (asymptomatic-not well demarcated) 
erythema episodes (8 of 17, 47%) in contrast to (6 of 17, 35.3%) on the PUVA side. Grade II (well 



demarcated-not painful) erythema affected (3 of 17, 17.6%) on the NBUVB side in contrast to (2 of 17, 
11.7%) on the PUVA side. There was no significant difference between both sides (Mc value = 1.0) 

Itching: Seven patients (47.1%) complained from recurrent episodes of itching on both sides with 
no significant difference (Mc value=1.0). They were managed with antihistamines and emollients and 
sometimes periodic stoppage of sessions for 1-2 sessions. 

Pigmentation: Pigmentation (tanning & postinflammatory hyperpigmentation) appeared in 3 
patients (17.6%) on the NBUVB side in contrast to 2 patients (11.8%) on PUVA side with no significant 
difference (Mc value = 1.0). 

Discussion 

Since the introduction of NBUVB to the field of phototherapy for psoriasis many studies reported 
that it is more effective and safer than PUVA and has a good impact on the quality of patient 
lives[24,25]. However, other authors recommended the superiority of PUVA[26]. On the other side, 
some reports revealed that both therapies have equal effects[27,28,29] . Which one is the most effective 
is still a matter of controversy. The reasons for these conflicting outcomes probably relate to the different 
treatment regimens. 

To gain our own experience, this study was designed to compare NBUVB to PUVA in the 
management of chronic plaque psoriasis. We used NBUVB twice weekly and it is actually not the 
commonly used frequency by most studies which used it thrice weekly(3,4,24,35) but in two 
studies(26,27) it was used twice weekly. We found that this is more suitable and less disrupting to the 
patient professional and private lives and reducing costs as most of them were living in places at a 
distance from the hospital and most people work in daytime shifts so more hospital visits per week could 
not guarantee good patient compliance. 

We found no significant difference in the therapeutic effect between both modalities These results 
are consistent with others’[19]. However, they used the whole-body treatment regimen by either NBUVB 
or PUVA therapy and our study involved within-subject paired comparison. This design has several 
advantages over the parallel group studies : (I) increased statistical power; (II) no risks of differences that 
occur in groups studies; (III) it determines which treatment is most effective for each individual patients. 
However, it has some disadvantages; (I) it makes the study more complicated for the patients; (II) the 
possibility that treatment of one side might affect the other; and (III) the fact that when patients withdraw 
from the study, data from both body halves are lost.(IV) oral psoralens may have a cumulative effect 
which may influence the validity of results[24]. 

Extra-inconvenience for patients taking part in a paired study, is the too long time (2 hours) 
consumed during each session after treating the NBUVB side, waiting for the PUVA treatment. An oral 
liquid psoralen preparation was tried and found to be absorbed more quickly than the standard 8-MOP 
tablets[30], so the patients had to wait only 1 h instead of 2 after psoralen administration before 
treatment of the PUVA side. Unfortunately this preparation was unavailable for our patients. 

Moderate itching was reported by 7 (41.1%) of our patients. It is a relatively common unexplained 
problem, reported in up to 25% of patients receiving phototherapy or photochemotherapy[31]. Severe 
itching is rare but well-recognized. The itch usually starts 4-8 weeks after onset of therapy and 
sometimes after treatment has been stopped. Attacks may last from 15 min. to several hours and can be 
provoked by scratching or pressure[32,33]. 



Itching is assumed to be related to prostaglandin release[9]. It was reported that there is an increase 
in the skin concentration of prostaglandin E in the treated skin. This itching may affect the patients 
response to treatment as it leads to trauma of the skin and appearance of lesions due to Koebner 
phenomenon [34]. 

It was reported that psoriatic patients with previous history of phototherapy appear to be more liable 
to exacerbation and treatment resistance than other patients who have not been treated by photo or 
photochemotherapy before[24]. However, in our study only 5 patients (29.4%) had a past history of 
PUVA treatment, three of them had no response and the two showed a good response . 

At the end of the treatment protocol (30 sessions) only about one third of patients achieved 
clearance, so we had to exclude the number of days to achieve clearance and the period of remission as 
comparative measures, because not all patients could be evaluated by them. Accordingly, the final 
evaluation involved the comparison of both treatments according to the response, cumulative doses and 
adverse reactions. The response of our patients to treatment differed from previous reports of complete 
clearance on both the PUVA and NBUVB sides[24,26]. However, their treatment protocol was based on 
the continuation of treatment until complete clearance is achieved on each side no matter how much 
sessions are taken. 

The response of patients ranged from excellent (75% or more decrease in PASI score) to no 
response (fixed or increased PASI score). Patients showed no detectable difference in response to both 
treatments. These results are consistent with some authors[19,27] whereas others found NBUVB more 
effective than PUVA[24,35]. but all of them used bath-PUVA as a PUVA treatment regimen and the 
frequency of NBUVB in these studies were thrice weekly. On the other side, in a different report PUVA 
was more effective than NBUVB in treatment of psoriasis[3]. The aforementioned study involved the 
whole-body treatment regimen by either NBUVB or PUVA therapy in thrice weekly sessions. In 
addition, the cumulative dose of PUVA was higher with the potential risk of radiation hazards. 

Erythema, pigmentation, itching, nausea and headache were the side effects of treatment. Although 
our NBUVB regimen resulted in more mild, asymptomatic erythema episodes than PUVA, there was no 
detectable difference in the frequency of the more severe grades of erythema. Pigmentation and itching 
showed no significant difference between NBUVB and PUVA. These results are consistent with 
previous studies[24,35] although in some cases, PUVA was more erythemogenic than NBUVB[3]. This 
may be due to the fact that PUVA was used thrice weekly. 

Pigmentation had not much been reported as a complication of treatment in previous studies[26,36]. 
This may be because pigmentation is a common complication in dark skinned UVR treated patients[37] 
and their patients were of skin type I and II. A trial of a combination therapy of NBUVB plus cream 
PUVA resulted in a significantly higher efficacy compared with either monotherapy alone and the 
cumulative UV doses were significantly lower in the combination therapy[38]. 

In our study, the main significant difference between NBUVB and PUVA was in the cumulative 
dose, as the cumulative dose of PUVA was much higher (three folds) than that of NBUVB. This high 
difference had been reported in all other studies which compared NBUVB and PUVA in treatment of 
psoriasis[3,19,24,26,27,30,35] despite difference in the frequency of both therapies and the number of 
sessions needed to induce remission. Therefore, the PUVA side is considered to be at a higher risk of 
radiation hazards particularly cutaneous malignancy. In addition, NBUVB saves the patients the need for 
skin and eye protection throughout the day of treatment. 

So from our results and those of previous studies we can roughly define certain factors influencing 



the outcome of therapy: 

Skin type: PUVA is more effective on skin types I-II while for darker skin types NBUVB is 
preferred and PUVA better reserved for those who do not respond to NBUVB[3,24]. 

Severity of psoriasis: NBUVB is observed to be mainly effective in mild and moderate forms of 
psoriasis while PUVA could be considered the mainstay for recalcitrant and severe forms of 
psoriasis[4,24] 

Starting dose and rate of increment: higher individual UVA doses allow patients to clear before 
PUVA induced melanization and hyperkeratosis occur leading to lower total cumulative dose. This 
applies for darker skin types because in fair skin high doses provoke severe erythema and itch with no 
considerable pigmentation [32,36,39]. 

Previous exposure to UV rays: cases treated previously with PUVA are more resistant to more 
PUVA[24,36]. 

Type of psoralen: oral psoralen liquid is found to be more convenient than tablets, less time 
demanding and with less GIT irritating effect[24]. Topical psoralens whether cream-psoralen or bath 
may save the patients systemic side effects but local irritation could be an obstacle[,29,35]. 

Frequency per week: fewer sessions /week means less disruption to the patient life, more 
compliance to treatment, and reduced costs[40]. Fewer but larger individual doses of UVA has less risk 
of carcinogenesis than multiple lower doses for the same cumulative UVA dose[41]. 

Occurrence of side effects: tanning and pigmentation decrease the penetration of UV rays and hence 
the therapeutic effect especially with PUVA. Pruritus and acute phototoxic reactions are not only 
distressing but also induce Koebner’s phenomenon and prolong the time for complete 
remission[41,42,43]. 

Total cumulative dose: higher total cumulative dose means higher opportunity to develop radiation 
related risks and higher chance to be resistant to further treatment with phototherapy if needed in the 
future[2,3,24,36,43,44]. 

 

Conclusion 

Phototherapy with NBUVB on a twice-weekly treatment schedule is as effective as a twice-weekly 
PUVA photochemotherapy schedule in treatment of chronic plaque psoriasis. 

However, NBUVB could be more convenient for the patient and less time consuming, because no 
exogenous photosensitizer is used before treatment, so, there is no need for eye or skin protection after 
sessions and no side effects of psoralens. 

Moreover, the therapeutic effect of NBUVB is achieved with a lower cumulative dose than PUVA 
which saves the patient the hazardous effects of irradiation. So, NBUVB could be used in pregnancy, 
lactation and is a useful and well-tolerated treatment for children with severe or intractable cases, but 
concerns remain regarding its long term side effects. 



 

References 

 
1. Peter, B.P.; Weissman, F.G. and Gill, M.A.(2000): Pathophysiology and treatment of psoriasis. Am. J. 
Health Syst. Pharm.; 57 (7): 645-59 
 
2. Mujtaba, G. and Khalid, M. (1999): PUVA therapy for psoriasis. Ann. KE. Med. Coll.; 5: 78-9 
 
3. Tahir,R. and Mujtaba,G.(2004): Comparative efficacy of psoralen UVA photochemotherapy versus 
narrow band UVB phototherapy in the treatment of psoriasis. J. C. P.S.P.; 14 (10): 593-5 
 
4. Housman, T.S.; Rohrbak, J.M.; Fleischer A.B. Jr. et al. (2002): Phototherapy utilization for psoriasis is 
declining in the United States. J. Am. Acad. Dermatol.; 46 (4): 557-9. 
 
5. Sator P.G.; Schimdt J.B. and Honigsman H. (2002): Objective assessment of photoaging effects using 
high frequency ultrasound in PUVA treated psoriatic patients. Br. J. Dermatol.;147: 291-8 
 
6. Stern, R.S.(2001): PUVA follow up study: the risk of melanoma in association with long-term 
exposure to PUVA. J. Am. Acad. Dermatol.; 44: 755-61 
 
7. Shephard, S.E. and Panizzon, R.G. (1999): Carcinogenic risk of bath PUVA in comparison to oral 
PUVA therapy. Dermatology; 199 (2): 106-14 
 
8. Stern, R.S.; Bagheri, S. and Nichols, K. (2002): The persistent risk of genital tumours among men 
treated with psoralen + UVA(PUVA) for psoriasis. J. Am. Acad. Dermatol.; 47: 33-9 
 
9. Karrer, S.; Eholzer, C. ; Ackermann, G.,et al.(2001): Phototherapy of psoriasis : comparative 
experience of different phototherapeutic approaches. Dermatology ; 202(2):108-15 
 
10. Green, C.; Ferguson, J.; Johnson, B.E. et al. (1988): 311 nm UVB phototherapy - an effective 
treatment for psoriasis. Br. J. Dermatol. 119 : 691-6. 
 
11. Piskn, G.; Tursen, U.; Sylva-Steenland, R.M.R. et al. (2004): Clinical improvement in chronic 
plaque-type psoriasis lesions after narrow-band UVB therapy is accompanied by a decrease in the 
expression of IFN- inducers: IL-12,IL-18 and IL-23. Experiment. Dermatol.; 13: 764-72 
 
12. Piskin, G.; Koomen, C.W; Picavet, D. et al. (2003): Ultraviolet B irradiation decreases IFN-gamma 
and increases IL-4 expression in psoriatic lesional skin in situ and in cultured dermal T-cells derived 
from these lesions. Exp. Dermatol.; 12: 172-80 
 
13. Ozawa, M.; Ferenczi, K.; Kikuchi, T. Et al. (1999): 312- nanometer ultraviolet B light (Narrow-Band 
UVB) induces apoptosis of T cells within psoriatic lesions. J. Exp. Med.;189(4): 711-18 
 
14. Ferguson, J. (2002): What is the role of narrow band UVB in treatment of psoriasis. Photodermatol. 
Photoimunol. Photomed.; 18: 42-3 
 
15. Picot, E.; Meunier, L.; Picot-Debeze, M.C. et al. (1992): Treatment of psoriasis with a 311 nm UVB 
lamp. Br. J. Dermatol.; 127: 509-12 



 
16. Man, I.; Crombie, I.K.; Dawe, R.S. et al. (2005): The photocarcinogenic risks of narrowband 
UVB(TL-01) phototherapy: early-follow up data. Br. J. Dermatol. 152(4): 755-7 
 
17. Black, R.J. and Gavin, A.T.(2006): Photocarcinogenesis of narrowband UVB. Br. J. Dermatol. 154: 
551-577 
 
18. Lee, E.; Koo, J. And Berger ,T. (2005): UVB phototherapy and skin cancer risks : a review of the 
literature. Int. J. Dermatol. 44 (5): 355-60 
 
19. Markham, T.; Rogers, S. and Collins, P. (2003): Narrowband UV-B (TL-01) phototherapy vs oral 8-
methoxypsoralen -UVA for the treatment of chronic plaque psoriasis. Arch. Dermatol.; 139 (3): 325-8 
 
20. Bilsland, D.; Dawe, R.; Diffey, B.L. et al. (1997): An appraisal of narrowband UVB phototherapy. 
Br. J. Dermatol., 137: 327. 
 
21. Barbagallo, J.; Tutrone, W.D.; Weinberg, J.N. et al. (2001): Narrow band UVB for treatment of 
psoriasis: review and update. J. Am. Acad. Dermatol.,68: 345-7 
 
22. Ashcroft, D.M.; Li Wan Po, A.; Williams, H.C. et al. (1999): Clinical measures of disease severity 
and outcome in psoriasis: a clinical appraisal of their quality. Br. J. Dermatol. 141: 185- 191 
 
23. Dogra, S. and Kanwar, A.J. (2004): Narrow band UVB phototherapy in dermatology. Indian J. 
Dermatol. Venerol. Lepro.; 70 (4): 205-9 
 
24. Dawe, H.; Cameron, S.; Yule, I. et al. (2003): A randomized controlled trial of narrow band 
ultraviolet B vs. bath-psoralen plus ultraviolet A photochemotherapy for psoriasis. Br. J. Dermatol., 148: 
1194-204. 
 
25. Lim, C. and Brown, P.;(2006): Quality of life in psoriasis improves after standardized administration 
of narrowband UVB phototherapy. Australas J Dermatol. 2006 Feb;47(1):37-40 
 
26. Gordon P.M.; Diffey, V.L.; Mathews J.N. et al. (1999): A randomized comparison of narrow band 
TL-01 phototherapy and PUVA photochemotherapy for psoriasis. J. Am. Acad. Dermatol. 41: 728-32 
 
27. Van Weelden, H.; De La Faille, B.; Young, E.,et al.(1988): A new development in UVB 
phototherapy of psoriasis. Br. J. Dermatol.; 119: 11-9 
 
28. Khurshid, K.; Haroon, T.S.; Hussain, I., et al.(2000):Psoralen-ultraviolet A therapy vs. psoralen-
ultraviolet B therapy in the treatment of plaque-type psoriasis: our experience with Fitzpatrick skin type 
IV. Int. J. Dermatol.; 39: 865-7 
 
29. Roson, E.; Garcia-Doval, I.; Florez, A. et al.(2005): Comparative study of the treatment of psoriasis 
plaques with PUVA baths and narrow-band UVB (311nm).Actas Dermosifiliogr.;96(6):371-5 
 
30. Tanew, A.; Radakovic-Fijan S. ; Schemper, M. et al. (1999): Narrowband UV-B phototherapy vs 
photochemotherapy in the treatment of chronic plaque-type psoriasis: a paired comparison study. Arch. 
Dermatol. ; 138: 819-24 
 
31. Rogers, S.; Mark, J. and Shuster, S. (1981): Itch following photochemotherapy for psoriasis. Acta. 



Derm. Venerol. 61(2): 178-83 
 
32. Kirby, B. and Rogers, S. (1997): Treatment of PUVA itch with capsaicin. Br. J. Dermatol.; 137 (1): 
152-57. 
 
33. Naldi, L. and Griffiths, C.E.M. (2005): Traditional therapy in the management of moderate to severe 
chronic plaque psoriasis. An assessment of the benefits and risks. Br. J. Dermatol.; 152 (4): 597-615 
 
34. Griffiths, C.E.M.; Camp, R.D.R. and Barker, J.N.W.N. (2004): Psoriasis in "Rook’s Textbook of 
Dermatology" by :Burns,T; Breathnach, S.; Cox, N. and Griffiths, C. 7th Edition London, Blackwell 
Science Ltd., Ch. (35): P. 1-69 
 
35. Snellman, E.; Klimenko, T. and Rantanen, T. (2004):Randomized half-side comparison of 
narrowband UVB and trimethylpsoralen bath plus UVA in treatments for psoriasis. Acta Derm Venerol.; 
84 (2): 132-7 
 
36. Zanolli, M. (2004): Phototherapy arsenal in the treatment of psoriasis. Dermatol Clin.; 22(4): 397-
406 
 
37. Kelly, D.A.; Walker, S.L.; McGregor, J.M. et al. (1998): A single exposure of solar stimulated 
radiation suppresses contact hypersensitivity responses both locally and systemically in humans. J. 
Photochem. Photobiol., 44 (2): 130-42 
 
38. Grundmann-colmann, M.; Ludwig, R.; Zoller, T.M., et al. (2004):Narrowband UVB and cream 
psoralen-UVA combination therapy for plaque type psoriasis. J. Am. Acad. Dermatol.;50(5):734-9 
 
39. Kirby, B.; Buckley, D.A. and Rogers, S. (1999): Large increments in PUVA therapy are unsuitable 
for fair skin individuals with psoriasis. Br. J. Dermatol.; 140: 661-66 
 
40. Lebwhol, M. and Ali, S. (2001): Treatment of psoriasis part I. Topical therapy and phototherapy. J. 
Am. Acad. Dermatol.; 45: 487-98 
 
41. Legat, F.J., Hofer, A., Quehenberger, F. et al. (2004): Reduction of treatment frequency and UVA 
dose does not substantially compromise the antipsoriatic effect of oral psoralen-UVA. J. Am. Acad. 
Dermatol.; 51(5): 746-54 
 
42. Buckley, D.A., Healy, E. And Rogers, S. (1995): A comparison of twice-weekly MPD-PUVA and 
three times-weekly skin typing-PUVA regimens for the treatment of psoriasis. Br. J. Dermatol.; 133: 
417-22 
 
43. Hofer, A., Fink-Puches, R., Kerl, H. et al. (1998): Comparison of phototherapy with near vs. far 
erythemogenic doses of narrow-band ultraviolet B in patients with psoriasis. Br. J. Dermatol.; 138: 96-
100 
 
44. Jury, C.S.; McHenry, P.; Burden, A.D. et al. (2006): Narrowband ultraviolet B (UVB) phototherapy 
in children. Clin Exp Dermatol. 2006 Mar; 31(2): 196-9 

© 2007 Egyptian Dermatology Online Journal 
 


