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SIGNIFICANCE
Phototherapy is an efficient therapy for a variety of skin 
diseases. In addition to the therapeutic benefit of sunlight, 
the light-sensitising effect of many active substances is 
also known. The tolerability of NB-UVB therapy was investi-
gated in dependence on underlying dermatological disease 
and existing long-term medication. Overall, phototherapy 
is considered a safe, well-tolerated therapy option with 
few side effects. When taking potentially light-sensitising 
drugs, the practitioner should still aim for careful dose fin-
ding to be able to guarantee safe therapy even in the pre-
sence of light-sensitising medication.

Tolerability of Narrow-band Ultraviolet-B Phototherapy for Different 
Dermatological Diseases in Relation to Co-medications
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Phototherapy is an efficient therapy for a variety of skin 
diseases. Various drugs can cause photosensitivity and 
impact tolerability of phototherapy. The tolerability 
was investigated of narrowband ultraviolet-B 311 nm 
therapy in dependence on the underlying disease and 
long-term co-medication. A total of 534 narrowband 
ultraviolet-B therapy courses were examined. Compa-
red with psoriasis, adverse events were observed more 
frequently in eczematous diseases and, in some cases, 
other indications. About two-thirds of all courses were 
carried out in patients taking at least one photosen-
sitising drug, according to the summaries of product 
characteristics. Phototherapy was more frequently 
associated with adverse events when medication was 
taken concomitantly. When considering the tolerability 
of phototherapy in dependence on individual substan-
ces or drug classes, no statistically significant result 
was shown after adjustment.
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Phototherapy has been used for more than 125 years 
to treat a variety of skin diseases (1, 2). Already in 

ancient times sunlight was applied for the treatment of 
skin diseases such as vitiligo (3). In modern phototh-
erapy, non-ionizing radiation from the UV spectrum is 
used (4). The most widely used types of phototherapy 
are broad spectrum UVB, narrow-band UVB therapy, 
in which UV-B radiation of wavelength 311 nm is used 
(NB-UVB), and PUVA therapy, which combines the use 
of psoralens as photo sensitisers and UV-A radiation. 
NB-UVB is effective and safe with few side effects 
and is used for a large number of indications (5–9). The 
simultaneous intake of medication can potentially lead 
to a drug-induced increase in photosensitivity. A large 
number of medications are reported to have photosen-
sitising potential (10–12). The aim of this study was to 
investigate the tolerability of NB-UVB phototherapy in 
relation to the underlying dermatological disease and 
concomitant medications.

MATERIALS AND METHODS

Study design, patient population, and data collection 

Archived NB-UVB phototherapy plans as well as the correspon-
ding patient files and discharge letters of outpatients and patients 
of the day care unit as well as inpatients of the Department of 
Dermatology at Kiel University were reviewed retrospectively. 
Demographic characteristics and the indication for UV therapy 
were documented for each patient. The latter was classified as 
psoriasis, atopic dermatitis, other types of eczema, mycosis fungoi-
des, parapsoriasis, lichen planus, vitiligo, and “other”. Number of 
phototherapy sessions, start and end of phototherapy, start and end 
dose, cumulative radiation dose, and the reason for discontinuation 
of therapy were recorded. Only patients who carried out at least 6 
sessions of NB-UVB and achieved a maintenance dose or those 
who developed treatment intolerance at any time point qualified 
for the evaluation. Achievement of maintenance dose was defined 
as a minimum of 6 sessions, of which at least the last 3 conse-
cutive sessions were performed without dose increase or having 
achieved a dose of at least 1.0 J/cm2. The medications taken were 
classified and grouped by ATC code. The following 15 categories 
are distinguished: cardiovascular drugs, anticoagulants, lipid-
lowering drugs, antidiabetics, diuretics, antibiotics, antiepileptic 
drugs, analgesics, psychopharmaceuticals, hormone preparations, 
supplementaria, antacids, uric acid reducers, antianaemics, and 
antihistamines. The summaries of product characteristics (SMPC) 
were used to classify the photosensitising potential of drugs as  
“not known”, “very rarely”, “rarely”, “occasionally”, “frequently”, 
and “very frequently”.

For patients who had an intolerance reaction during phototh-
erapy, further criteria were recorded, e.g. the severity of the eryt-
hema was graded in the 3 categories mild, moderate, and severe. 
As part of the documentation of the radiation data, every erythema 
or adverse reaction that occurred was initially recorded, and not 
only those that resulted in relevant adverse events or could be 
directly assessed as such. 

For the classification of adverse events, the following criteria 
were applied independently of each other: a documented early 
discontinuation of phototherapy due to increased photosensitivity; 



A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

A. Halupczok et al. “Tolerability of UV phototherapy”2/5

Acta Derm Venereol 2024

a documented severe erythema reaction or more than 2 intole-
rance reactions during the incremental or maintenance phase, 
respectively; the non-achievement of an expected therapeutic 
target dose, whereby the following target doses were defined for 
the patient collective: if the maximum tolerated dose at an initial 
dose of 0.1 J/cm2, which is selected for skin type I, as well as at 
an initial dose of 0.2 J/cm2, which is selected for skin type II, was 
less than 0.4 J/cm2, and if there was also an intolerance reaction, 
these therapies were classified as adverse events. In this case, no 
separate determination of the expected therapeutic target dose 
was made due to insufficient discriminatory power of the two skin 
type groups in clinical practice. If the maximum tolerated dose at 
an initial dose of 0.3 J/cm2, which was selected for skin type III, 
was below 0.7 J/cm2, this was also rated as an adverse event if an 
intolerance reaction also occurs. 

Statistical analysis

The statistical calculations were carried out with the software 
package R (v 4.0.3; R Foundation for Statistical Computing, 
Vienna, Austria). Categorised characteristics were presented in 
descriptive statistics using absolute numbers, percentages, and 
95% confidence intervals (95% CI), if appropriate. For conti-
nuous variables, arithmetic mean with standard deviations or 
median values together with 95% CI were used, depending on 
their distribution. Comparison tests were carried out using χ2 or 
Fisher’s exact tests, as appropriate. For the exploratory part of 
this study, no adjustments were made for multiple testing, for 
individual drugs with significant associations additional Bonfer-
roni–Holmes adjusted p-values were calculated. For all tests the 
level of significance was set at p ≤ 0.05. 

RESULTS

Data on a total of 534 NB-UVB phototherapies, including 
303 male and 231 female patients, were analysed. In 89 
of these, adverse events ascribed to the UVB exposure 
were reported, mostly erythematous reactions. Females 
were slightly more often affected by adverse events 
than males (20.3% vs 13.9%; p = 0.05) (Table I). Most 
indications were associated with a higher rate of AEs as 
compared with psoriasis (Table II); in particular, AEs 
were more frequent in eczema (22.6%) and atopic der-
matitis (21.7%) compared with psoriasis (11.8%, p = 0.01 
and p < 0.1, respectively). For eczema, the target dose 
was not reached in 17.5% of therapies. A particularly 
high treatment discontinuation rate of 18.2% was found 
in patients with lichen planus. Severe erythema was 
reported significantly more often in atopic dermatitis 
than in psoriasis (8.7% vs 1.2%, p < 0.01).

Only 59 of the patients did not use any co-medication 
during phototherapy, whereas 475 therapies were accom-
panied by at least one drug. Adverse events were reported 
in 17.3% of therapies using co-medication and in 11.9% 
of therapies without co-medication (difference not signi-
ficant). The number of co-medications was not associated 
with a higher frequency of adverse events (Fig. 1). 

Across all treatments, 349 therapies (65.4%) were 
carried out under a potentially light-sensitising medica-
tion according to SMPC. Adverse events occurred in 
17.8% of therapies with a potentially photosensitising 
co-medication, and in 15.9% of the treatments without 
co-medication classified as potentially photosensitising. 
If drugs were taken that were “frequently” (1 x acyclo-
vir, 1x benazepril, 1x clomipramine, 1 x valaciclovir) 
or “very frequently” (3 x doxycycline, 1 x amiodarone) 
associated with increased photosensitivity, the rate of 
adverse events in each of the groups was 25% (not sta-
tistically significant). Treatment with doxycycline was 
discontinued in one patient due to intolerance, and a low 
target dose was achieved with clomipramine.

Analysis of drug classes that were reported to be used 
during phototherapy by at least 20 patients showed no 
statistically significant association with the frequency of 
adverse events. Analysis of individual drugs that were 
reported to be used during phototherapy by at least 20 
patients showed a nominally significant association only 
for L-thyroxine (Fig. 2). 

Table I. Characteristics for therapies with and without adverse 
events

Factor

Adverse event

Total
534 (100%)

No
445 (83.3%)

Yes
89 (16.7%)

Age, years, mean (SD) 54.9 (20.0) 54.8 (18.1) 54.9 (19.7)
Sex
  Male 261 (58.7%) 42 (47.2%) 303 (56.7%)
  Female 184 (41.3%) 47 (52.8%) 231 (43.3%)
Indication
  Psoriasis 216 (48.5%) 29 (32.6%) 245 (45.9%)
  Atopic eczema 36 (8.1%) 10 (11.2%) 46 (8.6%)
  Eczema 106 (23.8%) 31 (34.8%) 137 (25.7)
  Lichen planus 9 (2.0%) 2 (2.2%) 11 (2.1%)
  Mycosis fungoides 13 (2.9%) 4 (4.5%) 17 (3.2%)
  Parapsoriasis 12 (2.7%) 1 (1.1%) 13 (2.4%)
  Prurigo 31 (7.0%) 6 (6.7%) 37 (6.9%)
  Vitiligo 2 (0.4%) 1 (1.1%) 3 (0.6%)
  Other 20 (4.5%) 5 (5.6%) 25 (4.7%)
Medication, mean (SD) 5.5 (4.65) 5.4 (4.47) 5.5 (4.6)
  Median (range) 4.0 (0–24.0) 5.0 (0–21.0) 5.0 (0–24.0)

Table II. Adverse events (AEs) compared with the rate observed in psoriasis

Factor
Psoriasis
n (%)

Atopic 
dermatitis
n (%)

Eczema
n (%)

Lichen 
planus
n (%)

Mycosis 
fungoides
n (%)

Para-
psoriasis
n (%)

Prurigo
n (%)

Vitiligo
n (%)

Other
n (%)

Total
n (%)

245 (45.9) 46 (8.6) 137 (25.7) 11 (2.1) 17 (3.2) 13 (2.4) 37 (6.9) 3 (0.6) 25 (4.7) 534 (100)
Adverse events 29 (11.8) 10 (21.7)* 31 (22.6)*** 2 (18.2) 4 (23.5) 1 (7.7) 6 (16.2) 1 (33.3) 5 (20.0) 89 (16.7)
Low target dose 15 (6.1) 1 (2.2) 24 (17.5)*** 1 (9.1) 2 (11.8) 0 (0) 3 (8.1) 0 (0) 2 (8.0) 48 (9.0)
Discontinuation   4 (1.6) 1 (2.2) 8 (5.8)** 2 (18.2)** 0 (0) 0 (0) 2 (5.4) 0 (0) 0 (0) 17 (3.2)
> 2 AE in incremental phase 10 (4.1) 5 (10.9)* 3 (2.2) 0 (0) 1 (5.9) 0 (0) 0 (0) 1 (33.3) 3 (12.0) 23 (4.3)
Severe reaction   3 (1.2) 4 (8.7)** 5 (3.7) 0 (0) 1 (5.9) 1 (7.7) 2 (5.4) 0 (0) 1 (4.0) 17 (3.2)

*p < 0.1; **p < 0.05; ***p < 0.01 (Fisher’s exact test).
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Several substances and drug classes were significantly 
associated with particular types of adverse events in the 
unadjusted analysis, e.g. including antihistamines such as 
hydroxyzine with an odds ratio of 3.0 (95% CI 1.6–5.8), 
as well as cardiovascular drugs such as amlodipine with 
an odds ratio of 2.9 (95% CI 1.1–7.1) (Fig. S1). After 
adjustment for multiple testing these associations were 
no longer significant. 

DISCUSSION

In the current study, no significant correlation was found 
between the tolerability of NB-UVB therapy and conco-
mitant medication. This is of relevance because a large 
majority of patients in our analysis used at least one 
medication, including medications classified as poten-
tially photosensitising. Thus, the available information 
from SMPC on the light-sensitising potential of drugs 
appears to be of limited value to the clinical practice of 
NB-UVB therapy. 

The largest group investigated in this study was pa-
tients with psoriasis. In general, patients with psoriasis 

are a population for which phototherapy is well described 
(13, 14). In our study, 11.8% of the patients with psoriasis 
experienced adverse events with NB-UVB therapy. The 
most frequent type of reported AE was a low target dose 
in 6.1% of cases. Compared with the literature, adverse 
events with NB-UVB therapy occur in 3.9–28.6% of pso-
riasis cases (15–18), depending on the study design and 
definition of adverse events. The occurrence of severe 
erythema was found in 3.9% of patients with psoriasis 
in one study (18). In our study, severe erythema was 
reported in 1.2%. For atopic dermatitis and other types 
of eczema, the rate of adverse events was significantly 
higher than for psoriasis. Atopic dermatitis has a parti-
cularly high prevalence in the young population (19), 
while other forms of eczema often occur at an older 
age (20). Bulur et al. were able to demonstrate the oc-
currence of erythema in 35% of elderly patients when 
photosensitising drugs were taken concomitantly under 
NB-UVB therapy (21), which is much more frequent 
than in our study. However, phototherapy is still consi-
dered to be a safe form of therapy, even in older patients  
(22, 23). Even in diseases described as photosensitive, 
such as mycosis fungoides, the rate of adverse events was 
no higher than in eczema. In our study, adverse events 
occurred in 23.5%, which is in line with the literature, 
where adverse events are described in 21.4% (21). 

In our study, severe erythema reactions were most 
common among patients with atopic dermatitis, which 
is in line with the literature, where erythema reactions 
during NB-UVB therapy are also frequently described 
in patients with atopic dermatitis (24). In the literature, a 
discontinuation of phototherapy due to AE was described 
in up to 6.7% of patients with atopic dermatitis (25), 
which is higher than in our study (2.2%). 

For a variety of drugs, a photosensitising potential 
has been described and the simultaneous intake of such 
medication during phototherapy can potentially lead to 
drug-induced photosensitivity reactions. Guidelines pro-
pose individual MED testing if potentially photosensiti-
sing medication is taken concomitantly (26). However, 

Fig. 1. Number of medications and associated adverse events.

Fig. 2. Odds ratios for single substances or drug classes and adverse events. CarVas: cardiovascular medication; med.: medication.



A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

A. Halupczok et al. “Tolerability of UV phototherapy”4/5

Acta Derm Venereol 2024

it remains quite undefined as to which medications are 
photosensitising. Various sources suggested different 
medications to be considered photosensitising, often 
without robust evidence (10–12, 27, 28). In SMPCs we 
found a large number of medications that are reported to 
be associated with photosensitivity. In patients who used 
groups of co-medication classified as photosensitising 
according to the SMPC there was a slightly increased, 
but not statistically significant, rate of adverse events 
with 17.8% compared with treatments without such 
co-medication (11.9%) or co-medication not classified 
as potentially photosensitising (15.9%). These groups 
did not clearly differ with regard to AE. Likewise, the 
tolerability of phototherapy did not differ significantly 
when considering individual substances according to 
their photosensitising potential. Our study demonstrates 
that in routine practice the concomitant intake of drugs 
with and without suggested photosensitising potential is 
very common and that the incidence of adverse reactions 
seems to be weakly associated at best with the intake of 
such drugs. The type of skin disease treated appears to 
be more strongly associated with adverse events than the 
co-medication, although overall differences were small. 

A few therapies were carried out even under conco-
mitant use of medication with a suggested strong light-
sensitising potential, without, however, an excessive 
increase in adverse events. Nevertheless, a medication 
history should always be taken before and during the im-
plementation of UV phototherapy (29). Our data suggest 
that MED testing can be postponed in favour of careful 
dose finding, as no serious side effects were observed in 
our study design.

Strengths and limitation
The data were obtained retrospectively from archived 
phototherapy plans prepared by different investigators in 
daily routine. No uniform criteria for documentation were 
established in advance, which resulted in non-uniform 
documentation. Despite a reasonably high overall num-
ber of treatments evaluated, the number of cases with 
individual medication was low in many instances. Based 
on the large amount of data, it was possible to analyse 
the adverse events in detail and a review of the therapy 
safety of NB-UVB therapy in everyday clinical practice 
could be prepared.

Conclusion
This work shows that NB-UVB therapy is a safe form 
of therapy overall that can also be carried out with 
concomitant medication. Before starting the therapy, a 
medication history should be taken. We did not observe 
a robust association of AE with the use of potentially 
photosensitising drugs. It appears that the photosensiti-
sing potential of many drugs is partly overestimated in 
light of the frequency of their use. However, if potenti-

ally photosensitising drugs are taken, clinicians should 
still aim for careful dose finding to be able to guarantee 
safe therapy even in the presence of light-sensitising 
medication. 
The authors have no conflicts of interest to declare
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