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The cost-effectiveness of blue-light
therapy in the treatment of mild-to-
moderate psoriasis

Aim: To investigate the cost-effectiveness of blue-light therapy versus a two-
compound formulation (TCF) (Dovobet® gel [calcipotriol and betamethasone]) in mild-
to-moderate psoriasis. Methods: A Markov model was applied to describe the course
of disease among Dutch patients with a Psoriasis Area and Severity Index (PASI) score
<10 over a 52-week time horizon. Patients received either 12-week blue-light therapy
or two 4-week treatments with TCF. Patients, experiencing no PASI reduction after
either therapy, were assumed to receive 12-week ultraviolet B phototherapy. Results:
There was no significant difference in PASI reduction between two interventions (71
vs 72%). However, blue-light therapy was associated with a cost savings of EU 248.
Conclusion: Treatment of mild-to-moderate chronic plaque psoriasis using blue-light

therapy may be more cost-effective than TCF.
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Combination therapy of vitamin D analogs
and betamethasone appears to be the most
efficacious treatment option in mild-to-
moderate psoriasis [1]. Moreover, studies have
reported that this option is also cost-effective
than alternative therapies in most cases [2-5].
A two-compound formulation (TCF) prod-
uct containing 50 pg calcipotriol and 0.5 mg
betamethasone per gram (Dovobet® [made
by LEO Pharma, Denmark]) [6] is a topical
therapy often used by Dutch dermatologists
to treat psoriasis vulgaris. While it is offered
in two forms (gel and ointment), the gel form
appears to offer advantages over the ointment
form, including better patient compliance,
better treatment adherence and better cost—
effectiveness [7]. However, dermatologists who
have tried topical therapy for mild-to-moder-
ate psoriatic patients see that it has insufficient
effect and may switch to ultraviolet B (UVB)
phototherapy, which is generally offered on an
outpatient basis but can be used at home [3].

mild-to-
moderate psoriasis is ultraviolec (UV)-
free blue-light therapy, which has both
photobiological/chemical and thermal effects

A new alternative to treat

on the body [9]. Its immunomodulatory effects
could be responsible for the clinical efficacy in
chronic plaque psoriasis. A portable medical
device is currently available that can produce
blue light and be used to treat mild-to-mod-
erate psoriasis on the trunk and limbs [10]. Its
portability means that patients can use it at
home and whenever they like. The aim of this
study was to determine the cost—effectiveness
of blue-light therapy (BlueControl® [10]) ver-
sus TCF in the first-line treatment of Dutch
patients with mild-to-moderate psoriasis vul-
garis seen by dermatologists.

Materials & methods

A decision analytic Markov model was devel-
oped to estimate the costs and clinical outcomes
of blue-light therapy and Dovobet gel over a
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52-week time horizon (Figure 1). The target population
comprised patients eligible for both topical therapy and
blue-light therapy, and who were referred to dermatolo-
gists. Effectiveness data from previously published ran-
domized controlled trials (RCTs) and cost—effectiveness
analyses were used to construct the model [4.89]. Total
costs and clinical outcomes were assessed over a 52-week
time horizon with a 4-week cycle length.

Treatment approaches

As Figure 1 shows, in first-line therapy, two treatments
were compared: blue-light therapy, used once-daily
for 12 weeks, and TCF (containing calcipotriol and
betamethasone), used once-daily for two 4-week peri-
ods. After completion of these regimens, patients were
categorized into five categories: clearance, significant
improvement, partial improvement, no improvement
or no change and worsening. In both arms, patients
with clearance discontinued therapy until they expe-
rienced a recurrence. In contrast, those who showed
significant or partial improvement continued therapy.
Patients with no improvement and worsening were
given second-line therapy. Patients who relapsed after
first-line therapy received the same therapy (blue light
or TCF) that they had received before.

Treatment outcomes following second-line therapy
(12 weeks of UVB phototherapy in both treatment
strategies) were as follows: 90% and more improve-
ment (90 UVB), 75-90% improvement (75 UVB),
50-75% improvement (50 UVB) and less than 50%
improvement (<50 UVB) [s]. Patients with 90% and
more improvement suspended treatment until the
lesions relapsed. Patients with 50-90% improvement
were considered candidates for topical therapy; the
initial state when starting topical therapy was the sig-
nificant improvement health state (for patients with
75 UVB) and the partial improvement health state
(for patients with 50 UVB). Patients who experienced
less than 50% improvement were assumed to receive
third-line therapy; this possibility was excluded in this
study since it was assumed that the frequency of mild-
to-moderate psoriasis patients receiving third-line
therapy within the first 52-week period would be low.
All patients who experienced a recurrence after UVB
phototherapy based on their psoriasis status were given

topical therapy or UVB phototherapy.

Transition probabilities

The transition probabilities used in the analyses are
shown in Table 1. The probabilities of moving between
different health states for TCF arm were obtained
from a previous cost—effectiveness study [4]. However,
we used their transition probabilities for TCF only
in the first 4-week cycle since the patients in their

study switched to calcipotriol therapy as a second-line
treatment in the next 4-week cycle. The results of a
double-blind RCT were used to estimate the transi-
tion probabilities for blue-light therapy [9] while the
PLUTO study, a single-blind RCT performed in The
Netherlands (s8], was used to estimate the transition
probabilities for UVB phototherapy.

Estimates of the chance and time of onset of relapse
were based on an observational study of patients who
received TCF for an 8-week period [11]. Due to lack of
data, we assumed that the chance and time of onset of
relapse for blue-light therapy were equal to those for
TCF. Finally, a randomized, observer-blinded trial [12]
was used to obtain the chance of dual management
(topical therapy or further UVB phototherapy) after
recurrence following UVB phototherapy.

Clinical outcomes

The primary clinical outcome was the Psoriasis Area
and Severity Index (PASI) and the range in values used
was 0 (no lesions) to 10 (the severest degree for mild-
to-moderate chronic plaque psoriasis). The secondary
outcome was disease-controlled days (DCDs), defined
as the number of days that patients experienced 75% or
more reduction in PASI.

Table 1 also shows the PASI and body surface area
(BSA) values used in the analyses, most of which were
based on Langley e al. [14]. Patients experiencing clear-
ance were considered to have a PASI of 0.01 while
patients who experienced worsening were considered to
have a PASI that was equal to the ‘baseline’ PASI score.
A similar approach was used for the outcomes follow-
ing UVB phototherapy: 90% or more improvement
(90 UVB) was matched with the value for ‘clearance’,
75-90% improvement (75 UVB) was equated with ‘sig-
nificant improvement’, 50-75% (50 UVB) was equated
with ‘partial improvement and <50% improvement
(<50 UVB) was equated with ‘slight/no-improvement’.

Patients who experienced a recurrence after topical
therapy or UVB phototherapy and were candidates for
further topical therapy were assumed to have a health
state that was equal to the partial improvement state.
Similarly, patients who relapsed after UVB therapy
and were candidates for further UVB phototherapy
were assumed to start in the ‘slight/no-improvement’
health state.

Costs

Costs were assessed using a societal perspective, as rec-
ommended in the Dutch pharmacoeconomic guide-
lines [18]. However, only direct treatment costs were
examined. That is, no differences in indirect costs and
productivity costs were expected since the two treatment

strategies (blue light/UVB and TCF/UVB) involve
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Figure 1. Schematic diagram of the model structure. (A) Model structure for blue-light therapy and UVB and (B) model structure for

two-compound formulation (TCF [Dovobet®]) and UVB.
TCF: Two-compound formulation; UVB: Ultraviolet B.
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Table 1. Transition probabilities, clinical outcomes and costs (year 2015) values.

Parameter Base-case Standard Distribution Distribution Source Ref.
estimate error parameters

Transition probabilities

TCF (4 weeks):

— Clearance 5.9% - - al=14 Augustin et al. [4]

- Significant improvement  52.5% - - a2 =126 Augustin et al.

— Partial improvement 27.7% - - a3 =67 Augustin et al.

- Slight improvement/no 13% - Dirichlet o4 =31 Augustin et al.

change

- Failure/worse 0.9% - - a5=2 Augustin et al.

—Time to relapse (median) 63 days - Log-normal p=4.14,5=0.08 Langleyetal. [11]

— Probability of relapse 42% - Beta o=28,pB=39

6 months after starting

Dovobet®

Blue-light therapy (12 weeks)

Clearance 4.2% - Beta a=1p=23 Pfaff et al. [9]

Significant improvement 12.5% - Beta a=3,p=21 Pfaff et al. 0]

Partial improvement 33.3% - Beta oa=8,p=16 Pfaff et al. Bl

Slight improvement/no 29.2% - Beta a=7p=17 Pfaff et al. Bl

change

Failure/worse 20.8% - Beta a=5pB=19 Pfaff et al. Bl

Time to relapse Same as Dovobet - - - Assumption

Probability of relapse 6 Same as Dovobet - - - Assumption

months after starting

Dovobet

UVB phototherapy (12 weeks)

>90% improvement 19.0% - Beta a=16,3 =68 PLUTO study [8]

>75% to <90% 22.6% - Beta =19, B =65 PLUTO study (8]

improvement

>50% to <75% 31.0% - Beta o=26,p=58 PLUTO study (8]

improvement

Probability of relapse 6 72.5% - Beta a=85p=78 Cameron et al. [12]

months after starting UVB

Probability of relapse 12 31.0% - Beta a=35,p=28 Cameron et al. (12]

months after starting UVB

Clinical outcomes and utilities

PASI:

- Baseline 8.53 1.02 Log-normal - Langley et al. and [11,13]

- Clearance 0.01 0.01 Log-normal - Henseler et al.

- Significant improvement  1.11 1.02 Log-normal - Langley et al. (14]

— Partial improvement 3.24 1.02 Log-normal -

- Slight/no improvement 5.37 1.02 Log-normal -

Body surface area

Baseline involved (%) 9.0 7.70 Log-normal - Langley et al. [11]

*Costs of TCF were estimated using body surface area involved (%).

PASI: Psoriasis Area and Severity Index; TCF: Two-compound formulation; UVB: Ultraviolet B.
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Table 1. Transition probabilities, clinical outcomes and costs (year 2015) values (cont.).

'Costs of TCF were estimated using body surface area involved (%).

Parameter Base-case Standard Distribution Distribution Source Ref.
estimate error parameters

Costs (EU )

Blue-light therapy 36.00 - Fixed - Philips Light & Health

Energy cost per treatment  0.0043 - Fixed - Philips Light & Health

TCF* 90.89 70.48 Log-normal - medicijnkosten.nl [15]

Delivery cost — 1st week 12.00 - Fixed - medicijnkosten.nl (15]

Delivery cost every 8 weeks 6.00 - Fixed medicijnkosten.nl (15]

UVB therapy 125.50 64.76 Log-normal - PLUTO study, [16,17]

PASI: Psoriasis Area and Severity Index; TCF: Two-compound formulation; UVB: Ultraviolet B.

Statistics Netherlands

therapies for home use. Use of TCF was determined by
the BSA affected by the psoriasis. Total BSA was esti-
mated from the PASI using the following formula: PASI
= 4.3 + 47 x BSA [13]. However, the range of BSA was
limited to 0-12, which is associated with a PASI score
of less than 10, since our study focused only on patients
with mild-to-moderate psoriasis. The average baseline
BSA was estimated using information found in Lang-
ley et al. (11]. The TCF treatment dose per BSA was esti-
mated using the maximum dose per week (100 g) and
the maximum possible BSA (30%) [19] for management
of psoriasis, which would be 13.2 g/BSA per 4 weeks.
The price of TCF per tube (EU 45.56/60 g) and deliv-
ery costs at treatment start and every 8 weeks thereafter
were obtained from the Dutch National Health Care
Institute [15] website (Table 1).

The cost of blue-light therapy was fixed at EU€36.00
per 4-week period and the cost of electricity neces-
sary to use the device was a fixed rate of EU€0.0043
per treatment (provided by Philips Light & Health).
When combined with the total 12-week period of use,
this meant a total cost of EU€184.19.

The costs of UVB phototherapy were based on costs
from the PLUTO study (8] and adjusted for inflation to
February 2017 costs (Statistics Netherlands) [16].

The costs of dermatologist visits, including the num-
ber of visits and the average duration per visit, were
assumed to be equal in both arms and therefore excluded
from the analyses. The costs of side effects were also
excluded because of their low incidence from TCF use
(even after 52 weeks of use) [19] and because studies of
blue-light therapy have not observed any side effects [9].

Assumptions

Besides the assumptions described above, other assump-
tions were needed to conduct this study. First of all,
we assumed that all patients who experience a relapse
received more therapy, where the type of therapy (topi-

cal therapy or UVB) was based on their PASI. It was
assumed that TCF and blue-light therapy would be just
as efficacious in treating recurrence as they were in treat-
ing the initial problem with psoriasis. Finally, the varia-
tion in time to relapse onset was assumed to be + 10 days
around the mean because of lack of information [11].

Statistical analysis

Statistical analysis was performed to estimate the costs
and health outcomes of TCF and blue-light therapy
and validate the results of the model. All analyses were
conducted using Microsoft Excel 2013.

The influence of the values of input parameters
on the cost—effectiveness of blue-light therapy was
examined using deterministic sensitivity analysis.

A probabilistic sensitivity analysis was performed
to estimate the overall uncertainty in the differences
in costs and effectiveness of blue-light therapy versus
TCF [2021]. Probability distributions were determined
for each input parameter using published values wher-
ever possible. The beta distribution was used for bino-
mial variables, the Dirichlet distribution for multino-
mial variables, the log-normal distribution for costs and
the beta distribution was used for outcomes and utility
weights. The number of iterations used in the Markov
Chain Monte Carlo simulation was determined by the
number needed to derive stable estimates of the results
(10,000 times).

Model validation

Internal validation was performed to assess how well
the model’s results for PASI reduction of TCF, blue
light and UVB corresponded with the data used to
create the model. External validation involved com-
paring our results with the results of other studies not
used in our analyses. As part of this validation, we
compared our estimates of PASI reduction over the
52-week time horizon with the published results of a
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RCT [19] and also used t-tests to assess the differences
between the two sets of results.

Results

Opver a 52-week time horizon, there was a small non-
significant difference in PASI reduction of 1% (95%
CIL: -7%-3%) between blue-light therapy and TCF
(71 vs 72%) (Table 2). The analyses also showed that
blue-light therapy resulted in 79 (95% CI: -105, -42)
fewer DCDs than TCF (120 vs 199 days). However,
blue-light therapy resulted in lower costs (-EU€248;
95% CI: -437-92) compared with TCF (EU€638 vs
EU€ESS06).

The cost-effectiveness of blue-light therapy is cal-
culated by dividing the difference in costs by the dif-
ference in effectiveness. However, blue-light therapy
leads to lower overall costs (-EU€248) and a slight
decrease in effectiveness (1%, PASI), which makes
interpretation difficult. A simpler interpretation can
be obtained if we reverse the comparison to TCF
versus blue-light therapy, where we would conclude
that TCF use leads to a cost increase (EU€248) and
a small gain in PASI improvement (1%) when com-
pared with blue-light therapy. If the cost increase is
divided by the effectiveness difference, the result-
ing ratio of EU€36,754 is interpretable as the extra
costs to achieve a 100% improvement in PASI over a
1-year period. A similar calculation can be done using
DCD: dividing the cost increases (EU€248) by the
gain in DCDs (79) yields the extra cost to gain one
extra DCD, which is EU€3.17 (or EU€1158 to gain
one extra disease-controlled year).

One-way sensitivity analyses (Figure 2A) revealed
that the input parameters with the greatest effect on
the cost—effectiveness of blue-light therapy were the
PASI value achieved after partial improvement, the

probability of relapse in both arms and the baseline
PASI. Figure 2B shows the results of the probabilistic
sensitivity analysis on the cost—effectiveness plane,
where effectiveness is based on PASI improvement.
The variation in the location of the dots reflects the
degree of uncertainty regarding the differences in
costs and effectiveness between blue-light therapy and
TCF. Dots to the right of the Y-axis indicate that blue-
light therapy is more effective than TCF, while dots
above the X-axis indicate that blue-light therapy leads
to more costs than TCFE. In this figure, most of the
dots lie below the X-axis, indicating a high probability
that blue-light therapy will reduce costs. In contrast,
there are about as many dots to the left of the Y-axis
as there are to the right of the Y-axis, which indicate
that there is essentially no difference in effectiveness
between the two therapies (as shown in Table 2). The
cost—effectiveness acceptability curve [22] (Figure 20)
shows the probability that blue-light therapy is cost-
effective compared with TCF at various levels of will-
ingness to pay to achieve 100% PASI improvement for
1 year. Overall, there is a 50% chance that blue-light
therapy is more cost-effective than TCEF, although its
chance of being cost-effective increases to almost 77%
at lower willingness to pay thresholds.

Validation of the results
The internal validation results for the three treatments
(blue light, TCF and UVB) revealed no significant dif-
ferences between our results and the results of the stud-
ies used to perform our analyses (Table 3). Validation
was only possible for the first treatment period for each
type of treatment since the treatment of first and second
lines could not be assessed due to lack of information.
External model validation for TCF using differ-
ent end points and treatment durations revealed that

Table 2. Effectiveness and costs of blue-light therapy and two-compound formulation.

Interventions Clinical outcomes and costs

Blue-light therapy  Improvement in local PASI (%)

and UVB DCDs (days)
Cost (EUE)
TCF and UVB Improvement in local PASI (%)

DCDs (days)

Cost (EU€E)

Improvement in local PASI (%)
DCDs (days)

Cost (EU€E)

Difference

UVB: Ultraviolet B.

DCD: Disease-controlled day; PASI: Psoriasis Area and Severity Index; SD: Standard deviation; TCF: Two-compound formulation;

Mean SD Range Incremental cost-
(95% CI) effectiveness ratio

71 9 50-85 -

120 27 73-178

638 147 448-1005

72 6 57-82 -

199 1 178-220

886 314 356-1442

-1% - -7-3 36,754

-79 - -105, -42 3.17

-248 - -437-92 -
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Figure 2. The results of cost-effectiveness analysis. (A) The results of one-way deterministic sensitivity analysis. (B) Scatterplot
showing the uncertainty regarding the differences in costs and effectiveness (PASI reduction) between blue-light therapy and TCF. (C)
The probability of blue-light therapy being cost—effective versus TCF using a cost-effectiveness acceptability curve.

INMB: Incremental net monetary benefit. The probability of cost-effectiveness of blue-light therapy versus TCF using a cost-
effectiveness acceptability curve; M: Month; NI: No improvement; PASI: Psoriasis Area and Severity Index; Pl: Partial improvement;

SI: Significant improvement; TCF: Two-compound formulation; W: Week; WTP: Willingness-to-pay.

our results at 4 and 8 weeks were generally higher
than the results from other studies, suggesting that
we might have overestimated the effectiveness of
TCF (Table 3). Our results over the 52-week time
horizon were comparable with the results of Krag-
balle et al. [2¢]. Since Kragballe reported the efficacy
of interventions using the physician’s global assess-
ment (PGA), we converted our PASI results to PGA
using the formula PGA = (PASI - 0.0344)/1.0251 [27].
0.477)

There was no significant difference (p =

between our results and Kragballe’s results over the
entire 52-week period.

Discussion

Many Dutch patients with mild-to-moderate psoriasis
currently receive semi-liquid dosage forms (ointment
or gel) of different monotherapies or combination
therapies as a first-line therapy. Blue-light therapy rep-
resents a new option to these types of treatment and
our study suggests that blue-light therapy followed by
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UVB is costeffective versus TCF followed by UVB
since it is similar in effectiveness but could reduce total
costs over a 52-week period.

To our knowledge, this is the first study to compare
the cost—effectiveness of a medical device with medica-
tion in mild-to-moderate psoriasis management across
two consecutive treatment lines. The results of this
study can help to raise discussion about the potential of
using UV-free blue-light therapy in mild-to-moderate
psoriasis. While various therapies could have been used
as a ‘comparator’ therapy for this study of blue-light
therapy, we selected TCF as the ‘comparator’ therapy
since previous studies have suggested that the combi-
nation of vitamin D and corticosteroids like TCF are
more cost-effective than other topical therapies [45.11].
In addition, patients have shown better compliance to

the gel form than to other forms [7]. Therefore, the use
of a different therapy in our study would have resulted
in more favorable outcomes for blue-light therapy than
the results reported here.

Cost—effectiveness is one criterion used in assessing
the value of one treatment versus another. We found
that TCF increases costs and slightly increases PASI
reduction. The resulting cost—effectiveness ratio of
EU 21,082 is interpretable as the extra cost to gain
1 year of 100% PASI reduction. However, this finding
is difficult to determine since the most common type
of effectiveness outcome used in cost—effectiveness
analyses is quality-adjusted life-years (QALYs). This
problem can be solved by transforming the ratio into
the incremental cost per QALY gained. One study
found that the quality of life (QoL) of patients with

Table 3. Validation results.

Internal validation  Blue-light therapy

External validation

Treatment Study (year) NPs Clearance (%) >75% PASI >50% PASI Mean % Ref.
duration reduction  reduction reduction in
(%) (%) PASI

4 weeks Pfaff et al. (2015) 24 NR NR NR 38 [9]
Model n/a 14 40 37

12 weeks Pfaff et al. (2015) 24 17 50 46 [9]
Model n/a 17 51 45

TCF

4 weeks Augustin et al. 249 6 58 87 74 [4]
(2007)
Model n/a 6 58 87 74

UVB therapy

14.1 weeks PLUTO (2009) 84 19 42 73 70 8]

12 weeks Model n/a 18 40 72 68

TCF Kaufmann (2002) 490 NR 56 NR 71 (23]

4 weeks
Ortonne (2004) 249 NR 58 NR 65 [24]
Peeters (2005) 249 NR 47 NR NR 3]
Langley (2011)* 183 19 21 62 54 [11]
Model n/a 6 69 87 74

TCF Fleming(2010) 162 NR NR NR 55 [25]

8 weeks
Langley (2011)* 183 41 33 68 59 [11]
Model n/a 23 47 73 71

TCF Kragballe(2006)" 212 38 NR 88 79 [26]

52 weeks
Model n/a 33 67 89 77

*Converted from physician’s global assessment to PASI (Physician’s global assessment = [PASI - 0.0344]/1.0251).
n/a: Not applicable; NP: Number of patient, NR: Not reported; PASI: Psoriasis Area and Severity Index; TCF: Two-compound formulation; UVB: Ultraviolet B.
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mild-to-moderate psoriasis patients is 0.74 + 0.23 [23].
If we assume that patients have that QoL when they
start therapy but improve to a ‘normal’ QoL if they
experience a 100% PASI reduction (where normal
means the QoL seen in the Dutch general population,
or 0.869 = 0.170 [29]), then this would be a gain in QoL
of 0.13. However, this QoL gain is actually hypotheti-
cal since the actual difference in PASI improvement
that we found in this study was just 1%; this small
PASI improvement translates into a QoL gain that is
1% of 0.13, or 0.0013. When this value is combined
with the cost increase of EU€248 over a period of 1
year, this would mean that the extra cost to gain one
QALY is EU€191,013, which is much higher than any
existing cost—effectiveness thresholds. For example,
the highest threshold suggested for use in The Neth-
erlands has been EU€80,000 [30], which has been sug-
gested only if the disease is severe; the threshold for
mild disease is much lower (EU€20,000) [30]. Note
that this higher ICER of EU€191,013/QALY actually
means that TCF is not cost-effective when compared
with blue-light therapy, which is cheaper but less
effective. In other words, based on this estimate, TCF
is not cost-effective versus blue-light therapy.

Effectiveness and cost-effectiveness are not the only
two factors to consider when comparing the values of
different treatments. For example, patient preferences
can also play a role when selecting a treatment for a
particular patient. Eastman ez al. showed that treat-
ments which improve patient compliance can also help
to improve treatment adherence [31] and most recently
Alinia et al. showed that patient adherence attenuates
in long-term care with topical therapy in mild-to-
moderate psoriasis [32]. In addition, patient preferences
can be seen as a criterion in its own right. Although no
information is available regarding patient preferences
between a semiliquid drug dosage form and a medi-
cal device in psoriatic patients, blue-light therapy has a
high rate of patient acceptance (9], suggesting that some
patients may prefer to use it instead of a drug. Since our
study suggests that blue-light therapy may be similar in
effectiveness but potentially cost-saving compared with
TCEF, this may mean that patient preferences can be a
deciding factor in determining which treatment is the
most appropriate one for an individual patient.

The findings of our study only relate to patients who
are eligible for both blue-light therapy and TCF. There-
fore, the results do not extend to patients whose psoria-
sis is found in parts of the body like elbows or the scalp
where the blue-light emitting device cannot be used.

Our study has some limitations worth noting. First,
the number of patients included in the RCT of blue-
light therapy was small, which resulted in uncertainty
about its effectiveness compared with TCF. Neverthe-
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less, our findings suggest that there is a 50% chance
that blue-light therapy is more cost-effective than TCF.
Second, since there have been no trials comparing blue-
light therapy with TCF directly, we used a modeling
approach to compare their cost-effectiveness. However,
we conducted several validation analyses to ensure that
the model produced valid results; in particular, the
external validation process meant comparing our results
with the results from studies that were not directly used
to make the model. Third, since the RCT of blue-light
therapy did not examine the long-term outcomes of
blue-light therapy, assumptions were needed about the
long-term results and the chance of long-term failure.
Fourth, other assumptions were necessary to perform
the analysis due to lack of data. However, sensitivity
analysis showed that these assumptions did not sub-
stantially affect the cost—effectiveness results. Last, we
could not use the Dermatology Life Quality Index due
to lack of information. Instead, we used the PASI as our
primary effectiveness outcome, which is a commonly
used tool for effectiveness in both clinical trials [27] and
cost—effectiveness analyses [3,4.23,33,34].

Conclusion

Treatment of mild-to-moderate psoriasis with blue-light
therapy appears to be as cost-effective as TCF. Specifi-
cally, our results suggest that blue-light therapy could
be just as effective as TCF but cheaper than TCF as a
first-line treatment, which could help to reduce over-
all healthcare costs without jeopardizing effectiveness.
However, blue-light therapy cannot be considered as a
definite alternative for TCF but rather as a new treat-
ment alternative for certain types of patients with mild-
to-moderate psoriasis. The small differences in effec-
tiveness seen to date might mean that patient preference
and clinician judgment can be the deciding parameters
when it comes to choosing which treatment is best
for an individual patient. Further studies would help
to reduce the uncertainty about the effectiveness and
cost—effectiveness of blue-light therapy versus alterna-
tive treatments like TCF. These studies should investi-
gate the long-term efficacy, safety and costs of blue-light
therapy versus alternative treatments as well as examine
patient preferences.

Author contributions

A Ansaripour and WR Redekop had full access to all of the
data in the study and take responsibility for the integrity of
the data and the accuracy of the data analysis. A Ansari-
pour, HB Thio, R Maessen and WK Redekop did study con-
cept and design. A Ansaripour, HB Thio and WK Redekop
performed acquisition, analysis and interpretation of data.
A Ansaripour drafted the manuscript. WK Redekop and
HB Thio performed critical revision of the manuscript for

fsg

future science group

www.futuremedicine.com

333



Research Article Ansaripour, Thio, Maessen & Redekop

important intellectual content. A Ansaripour performed the
statistical analysis. WK Redekop supervised the study.

Acknowledgements

We thank W de Kort (Department of Dermatology, Amphia
Hospital, Breda, The Netherlands) for his help in providing infor-
mation about routine practice regarding psoriasis management
in The Netherlands.

Financial & competing interests disclosure
This study was funded by Philips Light & Health in Eindhoven,
The Netherlands. The funder had no influence on the design,

interpretation of data, writing of the report and the decision
to submit the article for publication. Funding was obtained
from the Institute for Medical Technology Assessment, In-
stitute of Health Policy & Management, Erasmus University
Rotterdam. R Maessen is an official employee at Philips Light-
ing in Eindhoven, The Netherlands. Other authors have no
other relevant affiliations or financial involvement with any
organization or entity with a financial interest in or financial
conflict with the subject matter or materials discussed in the
manuscript apart from those disclosed.

No writing assistance was utilized in the production of this
manuscript.

Summary points

medications.

way to treat this disease.

chronic plaque psoriasis.

TCF (71 vs 72%) (difference: 1%; 95% Cl: -7-3%).

were EU€638 vs EUE886 for TCF.

cost-effective than TCF.

¢ Mild-to-moderate chronic plaque psoriasis is often treated using various medications or combinations of
Blue-light therapy, produced by a portable medical device suitable for home use, represents an alternative

e The aim of this study was to investigate cost-effectiveness of blue-light therapy versus Dovobet® gel
(calcipotriol and betamethasone dipropionate), a two-compound formulation (TCF), in mild-to-moderate

¢ A Markov model was used to describe the course of disease among Dutch patients with a Psoriasis Area and
Severity Index (PASI) score <10 over a 52-week time horizon.

Effectiveness outcomes were percentage reduction in PASI and disease-controlled days. Costs were calculated
using updated results of previous studies and other sources.

Our results showed that there was no significant difference in PASI reduction between blue-light therapy and

Blue-light therapy was associated with a cost-savings of EU€248 (95% Cl: -EU€437-EU€92) since its total costs

e Consequently, treatment of mild-to-moderate chronic plaque psoriasis using blue-light therapy may be more
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