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What is the background of the HTA report?

For “ThemenCheck Medizin” (Topic Check Medicine), published by the Institute for Quality
and Efficiency in Health Care (IQWiG), insured persons and other interested individuals are
invited to propose topics for the assessment of medical procedures and technologies. The
assessment is done in the form of a health technology assessment (HTA) report. HTA reports
include an assessment of medical benefit and health economics as well as an investigation of
ethical, social, legal, and organizational aspects of a technology.

In a 2-step selection procedure, which also involves the public, up to 5 topics are selected each
year from among all submitted proposals. According to the legal mandate, these topics should
be of particular relevance to patients [1]. IQWiG then commissions external teams of scientists
to investigate the topics in accordance with IQWiG methods, and it publishes the HTA reports.

In 2018, IQWiG commissioned a team of scientists from Danube University Krems to
investigate the selected topic “Seasonal affective disorder: Do nondrug treatments such as
phototherapy and vitamin therapy lead to better results?” The team consisted of
methodologists experienced in generating HTA reports, experts with knowledge and
experience in health economic, ethical, social, legal and organizational topics as well as a
specialist in psychiatry and psychotherapy.

Why is the HTA report important?

People with seasonal affective disorder (SAD) suffer from seasonal symptoms such as
depressed mood, loss of interest, lack of drive, extreme tiredness, or sudden hunger pangs,
often associated with weight gain. Most patients experience episodes of mild to moderate
depression, which can nevertheless adversely impact their professional and private lives.
Annually, about 2.5% of the population in German-speaking countries is affected by SAD, and
in the majority of patients, the disorder recurs in the subsequent year [2—4]. SAD is often
diagnosed late or not at all, in part due to the prevailing societal perception of the associated
symptoms being somewhat normal and a side effect of the darker months. It is not unusual to
hear people say, “I have the winter blues.”

After diagnosis, SAD is often treated with drugs (antidepressants) and/or psychotherapy.
However, patients and treatment providers are also looking for alternatives: The reduced
number of sunlight hours in autumn and winter is suspected to have physical effects which
can be compensated by phototherapy. Since the body synthesizes less vitamin D in the winter
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as a result of less intensive sunlight, the administration of vitamin D represents a potential
treatment option.

This HTA report therefore aims to investigate the benefits and harms of phototherapy and
vitamin D therapy in comparison with each other as well as in comparison with
antidepressants, psychotherapy, placebo or no treatment in adults with SAD. Of particular
interest were any effects on mortality, the extent of depression symptoms, and health-related
quality of life as well as adverse events.

Which questions are answered — and which are not?

For the assessment of benefit and harm of phototherapy, the team of scientists from Danube
University Krems included 21 relevant studies, most of them of moderate qualitative certainty
of results. Sixteen studies compared phototherapy versus placebo, 3 studies phototherapy
versus cognitive behavioural therapy, and 2 studies phototherapy versus the antidepressant
fluoxetine.

After an intervention period of 2 to 8 weeks, there were indications suggesting that light box-
based phototherapy resulting in greater improvements in symptoms of depression than
placebo. This was the case for the patient-relevant aspects of response, remission of
depression, and severity of depressive symptoms. In addition, for the comparison of light box
therapy with fluoxetine, there was a hint of the antidepressant therapy being more likely to
lead to AEs such as sleep disorders or tachycardia. The benefit of light box therapy was,
however, comparable to the benefit of fluoxetine or cognitive behavioural therapy. For
phototherapy with head-mounted units, there was no hint of greater effect than placebo.

Mortality-related treatment effects were not investigated in any study, and effects on health-
related quality of life and cognitive functioning were each examined by only 1 study. Further,
no long-term data on phototherapy were available since, except for a survey taken
immediately following the 2 to 8 weeks of therapy, patients were not followed up for a longer
time period. The external team of scientists did not find any studies on SAD treatment with
vitamin D.

The costs of light box phototherapy include the device price and the cost of the associated
consultations with a physician or psychotherapist and are similar to the costs of vitamin D or
fluoxetine therapy for the respective minimum treatment durations. Only cognitive
behavioural therapy —in group or individual setting —is far more cost-intensive. The treatment
costs of fluoxetine and cognitive behavioural therapy are covered by SHI, while those of
phototherapy and vitamin D therapy are typically not. However, some SHIs pay some of the
costs of phototherapy if a diagnosis of SAD has been medically established. Two health
economic studies comparing phototherapy with cognitive behavioural therapy were
identified. According to the external team of scientists, the informative value of these studies
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was very limited due to methodological limitations as well as lack of transferability from the
U.S. to the German healthcare setting.

Generally, SAD patients represent a vulnerable group: About half of patients have a known
family history of psychiatric disorders, and, alongside psychological stress some exhibit
physical conditions such as excess weight or coronary heart disease. Although SAD patients
are less stigmatized by society than people with different types of depression, societal
acceptance of the disorder is poor. SAD is often perceived as a side effect of the darker months
or as “winter fatigue”. Against this background, it comes as no surprise that both patients and
physicians tend to discuss it as a disease caused by biological processes rather than a mental
disorder.

Assuming SAD is due to a physical deficiency, phototherapy and vitamin D therapy might
represent potential treatment options. However, due to a lack of studies, no conclusions can
be drawn on the benefits and harms of vitamin D in SAD treatment. This is reflected by current
healthcare practice: Vitamin D is currently not a recommended treatment option for SAD
patients and is prescribed only to treat selected disorders or vitamin deficiencies which have
been confirmed by laboratory testing. Currently, guidelines recommend antidepressants,
phototherapy, or cognitive behavioural therapy [5,6]. Patients’ desire for a less invasive
alternative to the commonly prescribed antidepressants also leads to greater acceptance of
other measures, e.g. phototherapy or vitamin D therapy. This holds true at least in the
experience of the external team of scientists.

In contrast to cognitive behavioural therapy, fluoxetine or vitamin D therapy as well as
phototherapy can be applied by patients at their own homes, after consultation with a
physician. If the light box is purchased by the patient, it can be used again in any further
depressive episodes in autumn or winter without incurring any additional costs. Since few SHIs
pay for all or part of phototherapy, access requirements differ. Patients who cannot afford to
pay for phototherapy themselves and do not wish to switch to another SHI are forced to rely
on the reimbursable drug and psychotherapeutic therapies. Nevertheless, every physician
must inform patients about all treatment options, provided the latter are equally medically
indicated, are part of standard medical practice, and are suitable for replacing treatments such
as antidepressant therapy. From an organizational perspective, since consultation is provided
by the same care provider, the use of phototherapy does not increase resource consumption
or cause any shift in services.

IQWIiG confirms the assessment from the Danube University Krems team of scientists, who
found that light box therapy can indeed represent an alternative in the treatment of SAD.
Published studies have shown that, after 2 to 8 weeks of intervention, light box therapy
improved depression symptoms to a greater extent than did placebo. In addition, it was
associated with fewer adverse events than the antidepressant fluoxetine. Light boxes can be
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easily used at home at a convenient time and require only a one-time purchase. Due to a lack
of relevant studies, no conclusions can be drawn on the benefits and harms associated with
vitamin D therapy in SAD.

What'’s the next step?

To obtain a more comprehensive picture, it is desirable to have additional informative studies
investigating the long-term benefits and harms of light box therapy, its effects on additional
patient-relevant aspects such as health-related quality of life as well as light box therapy in
comparison with other established therapies. Further, there is a general need for further
research on SAD treatment with vitamin D. Apart from seeking to answer the question as to
which therapy is safest and most effective, this HTA report is intended to help focus public
attention on SAD and hence increase awareness of a disorder which can affect patients’ social
and professional functioning.
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HTA key statements

Research questions of the HTA report

The aims of this investigation are to

= assess the benefit of treating seasonal affective disorder (SAD) patients with
phototherapy or vitamin D therapy in comparison with each other, treatment with
second-generation antidepressants, or psychotherapy (according to the Federal Joint
Committee [G-BA] psychotherapy guideline plus systemic therapy), sham treatment, or
no treatment (waiting list) with regard to patient-relevant outcomes

= assess costs (intervention costs) arising in the treatment of SAD patients with
phototherapy or vitamin D therapy in comparison with no treatment, treatment with
second-generation antidepressants, or psychotherapy

= assess the cost effectiveness of phototherapy or vitamin D therapy in comparison with
no treatment, treatment with second-generation antidepressants, or psychotherapy in
SAD patients as well as

= review ethical, social, legal, and organizational aspects associated with phototherapy or
vitamin D therapy.

Conclusion of the HTA report

Twenty-one studies on SAD treatment with data on a total of 1441 adults were found. Sixteen
studies compared phototherapy versus placebo, 3 versus cognitive behavioural therapy, and
2 versus the antidepressant fluoxetine. No studies were found which compared phototherapy
versus other types of psychotherapy or different antidepressants. For phototherapy, 4 studies
used a head-mounted unit (HMU), while the others used light boxes. Two studies investigated
the effect of dawn simulation as well as light box therapy. No studies were found on SAD
treatment with vitamin D. Therefore, no conclusions can be drawn on the effectiveness and
safety of vitamin D therapy against SAD.

A joint analysis of all types of phototherapy versus placebo resulted in no hint of benefit for
the outcomes of response, remission of depression, severity of depressive symptoms,
functioning, or AEs. No data are available on the outcomes of mortality or health-related
quality of life. Subgroup analyses evaluating light box therapy separately from phototherapy
with HMUs differ in results. There are hints of a short-term benefit of light box therapy in
comparison with placebo with regard to depression-related outcomes (response, remission,
severity of depressive symptoms). There is no hint of any difference in the number of AEs or
changes in cognitive functioning. For phototherapy with HMUs, in contrast, no hint of any
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benefit can be derived with regard to response, remission, severity of depressive symptoms,
or AEs. Regarding the outcome of functioning, no data are available for this comparison.

For dawn simulation versus placebo, there is a hint of benefit with regard to response, but
none for remission, severity of depressive symptoms, or AEs. No data are available for this
comparison regarding the outcomes of mortality, functioning, and health-related quality of
life.

In general, long-term effects of phototherapy in comparison with placebo remain unknown
since the outcomes were surveyed at the end of the intervention period of 2 to 8 weeks.

A direct comparison with other treatment options provides no hint of light box therapy being
of greater benefit in SAD treatment than the antidepressant fluoxetine or cognitive
behavioural therapy. After 5 to 8 weeks, all 3 interventions were associated with response or
remission rates of about 50%, and the severity of depressive symptoms was comparable. Two
studies additionally investigated the long-term effect of light box therapy versus cognitive
behavioural therapy, showing similar remission rates after 1 year. There is a hint of fluoxetine
causing more AEs during treatment than light box therapy. No such hint was found for
cognitive behavioural therapy. Regarding mortality and functioning, no data were available
for either the comparison of phototherapy versus fluoxetine nor for phototherapy versus
cognitive behavioural therapy. Data on health-related quality of life are available only for the
comparison of phototherapy versus fluoxetine, and these data do not provide any hint of
greater benefit of phototherapy. No conclusions can be drawn on the benefit and harm of
phototherapy in comparison with other antidepressants or other types of psychotherapy
because no studies were found on these topics.

At a light box price of EUR100, the intervention costs for 4 weeks of light box therapy, including
consultations, amounts to approximately EUR202. Hence, the costs are similar to those of 6
weeks of antidepressant therapy with fluoxetine (approx. EUR184.91 to EUR190.10), but
lower than those of cognitive behavioural therapy. The total costs of 4 weeks of cognitive
behavioural therapy, administered twice weekly, equal EUR834.67 in a group of 8 and
EUR1359.92 for individual therapy. At about EUR182, vitamin D therapy is associated with the
lowest intervention costs. In this context, it is worth noting that the cost of a phototherapy
device is incurred only once, which is relevant in case of a recurrence of depressive episodes
in subsequent winters.

The 2 identified health economic studies compared phototherapy versus cognitive
behavioural therapy or no treatment. They were conducted in the United States and the
informative value was considerably lower due to methodological limitations. Therefore, their
results are not transferable to the German healthcare system.
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Currently, German SHIs typically do not cover the costs of phototherapy or vitamin D therapy,
while they do cover the costs of treatment with antidepressants and psychotherapy. Drug
therapy with antidepressants is currently the most common treatment method for acute SAD.
Lack of coverage of therapies can not only influence the choice of treatment, but also promote
social inequalities.

Ethical and social challenges related to SAD particularly include societal doubts as to whether
SAD is actually a clinical picture or represents a “normal” part of the dark season. In this
context, physician awareness of SAD should be promoted in order to prevent its diagnosis or
treatment from being delayed or missed. Physicians are also required by law to inform
patients about all available treatment options for SAD and to obtain informed consent to
treatment. From an organizational perspective, the implementation of phototherapy and
vitamin D therapy does not require more personnel, because both therapies can be self-
administered by the patient.
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Q-LES-Q Quality of Life Enjoyment and Satisfaction Questionnaire

RCT randomized controlled trial

RR relative risk

SAD seasonal affective disorder

SAE serious adverse event

SHI statutory health insurance

SMD standardized mean difference

SSRI selective serotonin reuptake inhibitors
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HTA overview

1 Background

1.1 Health policy background and commission

According to § 139b (5) of Social Code Book V, Statutory Health Insurance, statutory health
insurance members and other interested people may suggest topics for the scientific
assessment of medical interventions and technologies to the Institute for Quality and
Efficiency in Health Care (IQWiG). The topics for these health technology assessment (HTA)
reports can be submitted on the ThemenCheck Medizin (“topic check medicine”) website.

ThemenCheck Medizin aims to promote the involvement of the public in evidence-based
medicine and answer questions which are particularly relevant in patient care.

Once yearly, IQWIG, in collaboration with patient representatives and members of the public,
selects up to 5 topics on which HTA reports are to be prepared. IQWiG then commissions
external experts to investigate the research question. The results prepared by the external
experts and a publisher’s comment by IQWiG are then published in the form of an HTA report.

IQWIiG disseminates HTA reports to German institutions, for instance those deciding about
healthcare services and structures. The HTA report will be made available to the professional
community through the ThemenCheck Medizin website (www.themencheck-
medizin.iqwig.de). In addition, a lay summary of the results of the HTA report will be published
under the title “HTA compact: The most important points clearly explained”. This is done to
ensure that the results of HTA reports will impact patient care.

1.2 Medical background
1.2.1 Definition and epidemiology

SAD is a seasonal type of depression, typically causing symptoms in autumn and winter and
subsiding in spring and summer [1]. The International Statistical Classification of Diseases and
Related Health Problems (ICD-10) lists SAD under F33 as a subtype of recurrent depressive
disorder with a seasonal pattern [2]. The diagnostic criteria for SAD from the U.S. classification
system Diagnostic and Statistical Manual of Mental Disorders (DSM-5) require at least
2 episodes of depressive disturbance occurring in consecutive years during the same season
and not being able to be explained by other circumstances, such as loss of work for seasonal
workers [3]. The most common type of SAD is the winter form, in which depressive symptoms
develop in autumn and winter and do not resolve until spring. In the less common summer
form, depressive symptoms occur only in summer [3]. This report focuses on the winter form
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of SAD — also known as “autumn-winter depression”. Therefore, the terms SAD and autumn-
winter depression are used synonymously in this report.

SAD patients suffer not only from typical symptoms of depression, such as a depressed, low
mood, lack of drive or loss of interest, and joylessness, but often also from atypical symptoms
such as a ravenous appetite for carbohydrates, increased need to sleep, or weight gain [4].
Most SAD patients experience episodes of mild to moderate depression; suicidal ideation is
less common than in patients suffering from nonseasonal depression. Nevertheless, SAD
patients exhibit impaired functioning in winter, and the disorder adversely impacts their
private and professional lives [5,6].

The prevalence of SAD is higher in northern countries than in southern ones; in Europe and
the United States, it is reported as between 1% and 10%. While no prevalence data are
available for Germany, surveys from Austria and Switzerland report some 2.5% of the
population being affected by SAD in these latitudes [7,8].

According to a German study, some 80% of patients diagnosed with SAD experienced a
depressive episode in the subsequent year as well [9]. Long-term studies have shown that 5 to
11 years after diagnosis, 22% to 42% still suffered from SAD. In 33% to 44% of patients, SAD
developed into nonseasonal depression, while in 14% to 18%, symptoms disappeared
completely [9,10].

1.2.2 Treatment

Since the depressive episodes start in autumn or winter, SAD development is thought to be
associated with fewer hours of sunlight. Lack of sunlight might affect the circadian rhythm as
well as the hormone and neurotransmitter balance [11]. Since north of 40 degrees latitude,
no vitamin D is synthesised from sunlight in winter, vitamin D deficiency might be a potential
cause of the development of SAD [12]. Germany is located north of 40 degrees latitude:
Munich, for instance, is at 48 degrees and Hamburg at 53 degrees latitude.

Phototherapy

According to the German National Disease Management Guideline for unipolar depression,
phototherapy is a first-line therapy for SAD patients [13]. Typically, white fluorescent light
similar to natural daylight is used, while filtering out ultraviolet radiation. Patients should
receive phototherapy 30 to 45 minutes daily at a light intensity of 10 000 lux [14]; ideally, the
sessions should be in the mornings as soon as possible after getting up [15]. Typically,
phototherapy is administered with a light box placed at a distance of 50 to 80 cm from the
patient. Other options are devices which are attached directly to the head — so-called head-
mounted units (HMUs) [16] — or phototherapy rooms in which patients spend time. It is
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important for patients to keep their eyes open during phototherapy since light is processed
through a nerve tract referred to as retinopituitary tract [16].

Another form of phototherapy is dawn simulation, which involves gradually brightening the
bedroom in which the patient is still sleeping from 0 to 300 lux in the mornings [17,18]. Dawn
simulation is easier for patients to integrate into their daily routines, but existing studies have
shown it to be less effective than phototherapy with a light box [19,20].

Phototherapy takes a few days or weeks to take effect. It should be continued throughout the
winter months since discontinuing phototherapy can lead to a recurrence of depressive
symptoms [5].

From the perspective of the general public, the relevant question is whether phototherapy is
the effective and safe for the treatment of SAD. Therefore, the present report investigates the
effectiveness and safety of phototherapy in comparison with no intervention or different
interventions.

Vitamin D therapy

The body’s vitamin D needs are in part met through diet, but most of the vitamin D is produced
in the skin when exposed to the sun’s ultraviolet B rays. A small study with 15 SAD patients
showed better preliminary results for vitamin D supplements than for phototherapy after 1
week [21]. The National Disease Management Guideline for unipolar depression does not
include any recommendations for or against vitamin D therapy in SAD [13]. However, given
the importance of this issue to the German public, a systematic review of randomized
controlled trials (RCTs) on the efficacy and safety of vitamin D therapy in SAD might provide
insights on this topic. In the present report, the efficacy and safety of therapy with vitamin D3
(cholecalciferol), i.e. the most important physiological form of vitamin D, was examined in
different pharmaceutical forms (tablets, drops) and dosages.

Second-generation antidepressants

Disturbances of the neurotransmitter system are suspected as a potential cause of SAD [22].
Therefore, SAD is often treated with second-generation antidepressants, such as selective
serotonin reuptake inhibitors (SSRIs), serotonin-noradrenaline reuptake inhibitors,
noradrenergic and specific serotonergic antidepressants, selective noradrenaline reuptake
inhibitors, or selective noradrenaline-dopamine reuptake inhibitors. According to the German
National Disease Management Guideline for unipolar depression, SSRIs and phototherapy are
recommended as the first-line treatment of SAD [13]. A Cochrane review on the effectiveness
of second-generation antidepressants in the treatment of SAD identified 3 RCTs with the SSRI
fluoxetine and found a numerical, but not statistically significant advantage of fluoxetine when
compared to placebo [23]. This report does not rely on first-generation antidepressants
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(tricyclics, tetracyclics, monoamine oxidase inhibitors) as comparators, because their adverse
event (AE) profile is worse than that of second-generation antidepressants.

Psychotherapy

Psychological vulnerability can play a role in the development of SAD. Therefore,
psychotherapeutic interventions are viewed as potential treatment methods as well [24].
Research focuses particularly on cognitive behavioural therapy [25].

According to the Federal Joint Committee (G-BA) guideline on the conduct of psychotherapy,
German statutory health insurance (SHI) covers the cost of the following psychotherapeutic
services because the latter are based on a comprehensive theory of pathogenesis and have
been proven to be effective in studies: psychoanalytic procedures, behavioural therapy, and
systemic therapy [26,27]. This HTA report therefore focuses on these forms of psychotherapy
as the comparator intervention.

1.3 Utilization

A survey in psychiatric departments and hospitals in Germany, Austria, and Switzerland
showed that among the 86 responding institutions, 99% prescribe SAD patients
antidepressants for the treatment of acute episodes of depression, 87% prescribe
phototherapy, and 85% psychotherapy. In isolated cases, vitamin D therapy was
recommended as well [28]. It is unknown whether and to what extent physicians in private
practice prescribe SAD patients phototherapy, vitamin D therapy, antidepressants, or
psychotherapy.

1.4 Concerns of those proposing the topic

A member of the public asked about the benefit of nondrug methods like phototherapy and
vitamin therapy for patients with mild depression, such as winter depression. She was
particularly interested in any effective alternatives to pharmacological antidepressants as well
as in their advantages and disadvantages.

The ThemenCheck Medizin staff at IQWiG developed an HTA research question on the basis of
this suggestion.
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2 Research questions

The aims of this investigation are to

= assess the benefit of treating SAD patients with phototherapy or vitamin D therapy in
comparison with each other, treatment with second-generation antidepressants, or
psychotherapy (according to the G-BA psychotherapy guideline plus systemic therapy),
sham treatment, or no treatment (waiting list) with regard to patient-relevant outcomes

= assess costs (intervention costs) arising in the treatment of SAD patients with
phototherapy or vitamin D therapy in comparison with no treatment, treatment with
second-generation antidepressants, or psychotherapy

= assess the cost effectiveness of phototherapy or vitamin D therapy in comparison with
no treatment, treatment with second-generation antidepressants, or psychotherapy in
SAD patients as well as

= review ethical, social, legal, and organizational aspects associated with phototherapy or
vitamin D therapy.
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3 Methods

3.1 Methods for the benefit assessment

The target population of the benefit assessment was adult SAD patients (> 18 years). The
experimental interventions were phototherapy and vitamin D therapy. The comparator
intervention was the respective other intervention, a second-generation antidepressant,
psychotherapy, placebo, or no treatment. For studies on phototherapy, “placebo” was defined
as follows: light boxes with 0 to a maximum of 300 lux, infrared light, or light boxes classified
as a placebo in the original study, as well as inactive negative ion generators. Phototherapy
with less than 300 lux was considered a placebo even if it had been classified as active
treatment in the study itself because no light-related effects can be expected at such low lux
levels [29]. Dawn simulation was viewed as an active intervention even at light intensities
below 300 lux. However, at less than 5 lux or a duration of less than 15 minutes, it was
classified as sham dawn simulation [29].

Based on research conducted in advance and interviews with 2 patients (see 3.6), the
following patient-relevant outcomes were examined for the investigation:

=  Mortality
=  Morbidity
o Response
o Remission of depression
o Severity of depressive symptoms

= Functioning

= Health-related quality of life
= AEs

Only RCTs were included in the benefit assessment. To eliminate any carry-over effects or
impact of seasonal changes, only the first phase of any cross-over RCTs was used in the HTA.
In addition, only studies with an intervention duration of at least 2 weeks were included since,
according to the clinical expert acting as advisor for this HTA, no intervention-related effect
can be expected from shorter studies. If studies used multiple scales to calculate depression
scores, the HTA extracted the depression scores measured with the scale most commonly
used in the included studies.

In the MEDLINE, Embase, Cochrane Central Register of Controlled Trials, and PsychINFO
databases, a systematic search for primary literature was conducted. In parallel, a search for
relevant systematic reviews was conducted in the databases MEDLINE, Embase, Cochrane
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Database of Systematic Reviews, HTA Database, and PsycINFO. In addition to the primary
literature, the reference lists of the systematic reviews identified for the search of reference
lists were viewed. The following additional sources of information and search techniques were
additionally used: study registries, publicly available documents from regulatory authorities,
and requests to authors. If additional relevant documents are identified in the commenting
procedure for the preliminary HTA report, they will be taken into account before the report is
finalized.

The present project is part of an IQWiG study investigating the efficiency of study selection
[30]. Therefore, the study selection from the hits of the bibliographic search was conducted
both on the title/abstract level and on the full-text level by 3 persons (2 external experts,
1 1QWiG employee) independently from one another, each using his or her own screening
tool. The results of the selection were summarized after the full text assessment. Any
discrepancies were solved by the external expert managing the project. The hits from the
study registries were viewed by 2 people, while the search results from any further
information sources were screened by 1 person and reviewed by a 2"4 person.

One person extracted data into standardized tables, and a 2™ person reviewed them. To
evaluate the qualitative certainty of results, 2 persons, independently of one another as per
IQWIG procedure, assessed the risk of bias on the study and outcome levels and rated it as
low or high in each case. Any discrepancies were resolved by discussion.

To the extent that the studies were comparable in terms of their research questions and
relevant characteristics and no meaningful heterogeneity was observed, the individual results
were quantitatively summarized in metaanalyses using the statistics software R [31-33]. If at
least 5 studies were available, a model with random effects was calculated (Knapp-Hartung
method including the Paule-Mandel estimator for the heterogeneity parameter t). If 2 to
4 studies were pooled or subgroups calculated, a model with fixed effect was used. The
originally planned subgroup analyses by age, sex, and severity of depression at baseline were
omitted because the studies were similar in terms of the average severity of depression as
well as sex and age distributions and the studies themselves did not report on such subgroups.
Instead, a post-hoc subgroup analysis was conducted, which distinguished between
phototherapy with a patient-facing light box versus phototherapy with a head-mounted unit
(HMU). For any metaanalyses pooling data from at least 10 studies, an additional funnel plot
was generated in order to assess the risk of publication bias.

For each outcome, a conclusion was drawn on the evidence for (greater) benefit and (greater)
harm, with 4 levels of certainty of conclusions: proof (highest certainty of conclusions),
indication (moderate certainty of conclusions), hint (lowest certainty of conclusions), or
neither of the above. The latter is the case if no data are available or the available data do not
permit classification into one of the other categories. In that case, there is no hint of (greater)
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benefit or (greater) harm. The evidence was rated following the standardized definitions of
IQWIG.

3.2 Methods for the health economic assessment
3.2.1 Intervention costs

To calculate the intervention costs, the average resources directly required when performing
the experimental and comparator interventions were determined. The services directly
associated with performing the interventions were taken into account as well. The relevant
regulated or negotiated prices of these services were used wherever possible and available.
For any services which are not subject to clear regulations or price negotiations and whose
costs could not be determined via database searches, queries were sent to service providers,
and manufacturer websites were searched. Reimbursable and non-reimbursable costs were
listed separately. Where prices and costs were not from the year in question, i.e., 2019, they
were adjusted for inflation on the basis of the harmonized consumer price index of the
German Federal Statistical Office [34].

3.2.2 Cost effectiveness

To assess health economic aspects, a systematic search for comparative studies — cost-
effectiveness analyses, cost-utility analyses, or cost-benefit analyses —was conducted [35] and
restricted to Germany and high-income countries as defined by the World Bank (gross national
income per capita over USD12 235) [36].

As part of the focused information retrieval, the databases Embase, HTA database, and
MEDLINE were searched. Three persons viewed references identified as relevant together
while performing the benefit assessment. Systematic reviews and requests to authors were
used as supplementary sources. Any additional relevant documents identified during the
commenting procedure for the preliminary HTA were to be taken into account before the
report was finalized.

One person extracted the data from the included studies into standardized tables, and a
2" person reviewed them. The reporting quality of the included health economic studies was
assessed following the criteria of the Consolidated Health Economic Evaluation Reporting
Standards (CHEERS) [37]. For the methodological assessment of health economic studies with
decision-analytic models, use of the checklist “Assessing the Evidence for Health Care Decision
Makers” from ISPOR (International Society for Pharmacoeconomics and Outcomes Research)
was planned, but no such studies were identified over the course of the HTA [38]. The
transferability of results was assessed based on the criteria of the European Network for
Health Technology Assessment (EUnetHTA) HTA Adaptation Toolkit from the European
Network for Health Technology Assessment [39]. The HTA report comparatively describes the
results on the cost effectiveness reported in the studies as well as the authors’ conclusions.
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3.3 Methods for evaluating ethical aspects

The evaluation of ethical aspects was based on the overarching questions of the simplified
guestionnaire from Hofmann et al. 2014 [40]. The scoping search was performed on the
information sources of Belit, CINAHL, EthxWeb, ETHICSWEB, MEDLINE, PsycINFO, and Scopus.
Additional sources were the studies included for the benefit and economical assessment as
well as interest group-based information sources such as stakeholder websites were used.

The target population of the ethical evaluation was expanded to include patients with
nonseasonal depression. This is a legitimate approach because the ethical challenges faced by
SAD patients and those suffering from nonseasonal depression tend to be similar.

One person viewed information from all sources identified in the searches for conclusions on
ethical arguments and aspects of the intervention to be investigated, extracted them into
standardized tables, and also provided a narrative. The result was scrutinized for quality by a
2" person.

3.4 Methods for evaluating social and organizational aspects

Scoping searches in MEDLINE, the AMWF (Association of the Scientific Medical Societies in
Germany) guideline database, and on the internet (Google) focused on the evaluation of social
and organizational aspects. In addition, both the studies included for the benefit assessment
and health economic evaluation as well as the studies viewed for ethical aspects were
screened for social and/or organizational aspects. Further, findings from patient interviews
were integrated (see 3.6) and the “reflective thoughts” method was applied following
INTEGRATE-HTA instructions [41].

The information processing on social aspects followed the conceptional framework proposed
by Mozygemba et al. 2016 [42], while the information processing on organizational aspects
followed the grid template proposed by Perleth 2014 [43] for the assessment of the
organizational consequences of treatment methods.

One reviewer screened the information from all sources found in the scoping searches for
conclusions on social and/or organizational arguments and aspects of the technologies to be
investigated. The results were scrutinized for quality by a 2" person. All arguments and
aspects necessary for information processing were extracted into tables and summarized as a
narrative.

3.5 Methods for evaluating legal aspects

The databases of the German Federal Court, the Federal Legal Information System, the Manz
legal database, the Lexis Nexis legal database, and the EUR-Lex legal database of the European
Union were searched for relevant literature. In addition, a Google search and a search on
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websites of the Medical Service of the National Association of SHI Funds, the Bavarian
Association of SHI Physicians, and the European Commission were conducted.

Information processing on legal aspects was based on the guideline developed by Bronneke
2016 [44] for the identification of legal aspects.

One person screened information for statements about legal aspects of the technologies to
be investigated. The result was scrutinized for quality by a 2" person. All arguments and
aspects necessary for information processing were extracted into tables and summarized as a
narrative.

3.6 Patient interviews

After obtaining a favourable opinion from the internal review board of Danube University
Krems (EK GZ02/2018-2021), 2 interviews with SAD patients were conducted using a
predefined interview guide, posing questions on the disorder, experiences with therapies
(particularly phototherapy and vitamin D therapy), and on expectations for an ideal therapy.
The interviews were intended to determine which aspects of the disorder are experienced as
particularly burdensome and which outcomes are most important to patients.
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4 Results: Benefit assessment

4.1 Results of the comprehensive information retrieval

The information retrieval found a total of 658 hits, of which 21 RCTs published in
29 documents were deemed relevant for the research question of the benefit assessment and
were included in it. In addition, 1 ongoing study and 2 completed studies without reported
results were identified, all of which investigated phototherapy. No relevant study was found
on vitamin D therapy.

The search strategies for bibliographic databases and trial registries are found in the appendix.
The most recent search was conducted on 9 January 2019.
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Table 1: Study pool of the benefit assessment
Study
Full publication (in Results report from Study registry

professional journals)

the study registries

Anderson 2009

Yes [45]

Avery 2001 Yes [46]
Desan 2007 Yes [47] Yes [48]
Eastman 1992 Yes [49]
Eastman 1998 Yes [50]
Glickmann 2006 Yes [51]
Joffe 1993/Levitt 1993 Yes [52]
Yes [53]
Lam 2006/Michalak 2007 Yes [54]
Yes [55]
Levitt 1994 Yes [56]
Levitt 1996 Yes [57]
Michalon 1997 Yes [58]
Rohan 2004 Yes [59]
Rohan 2007 Yes [60] Yes [61]
Rohan 2015 Yes [62] 2015 Yes [65]
Yes [63] 2013
Yes [64] 2016
Ruhrmann 1998 Yes [66]
Spezzano 2007 Yes [67]
Spies 2018 Yes [68] Yes [69]
Teicher 1995 Yes [70]
Terman 2006 Yes [71]
Wileman 2001 Yes [72]

NCT00809523, 2013

Yes [73]

4.2 Characteristics of the studies included in the assessment

The 21 included RCTs investigated phototherapy for SAD in a total of 1441 adults [45-47,49—-
60,62,66—73]. The population in Spezzano 2007 [67] was the youngest, at a mean age of

19.7 years, while the population of Rohan et al. 2004 [59] was the oldest, at a mean age of

50.5 years. All studies included more women than men, with women representing 60% to 91%

of participants. The interventions lasted between 2 and 8 weeks. In the studies comparing

phototherapy versus cognitive behavioural therapy, unlike participants, outcome collectors
were blinded [59,60,62]. The other studies blinded participants, but the blinding status of
outcome collectors remained unclear in 5 studies [53,56-58,73].

ThemenCheck Medizin

28



Extract of HTA report HT 18-04 15 June 2020

Light and vitamin therapy for seasonal affective disorder Version 1.0

Eleven studies were conducted in the United States [45,46,49-51,59,60,62,67,70,71], 4 in
Canada [54-58], 1 in the United Kingdom [72], 1 in Germany [66], and 1 in Austria [68]. Three
studies were carried out in multiple countries: 2 in the United States, Canada, and the
Netherlands [47,73] and 1 in the United States and Canada [52,53]. The oldest study was
published in 1992 [49], while the most recent study was from 2018 [68].

Four studies performed phototherapy using HMUs [52,53,56,57,70], while the other studies
used light boxes in front of which participants were to sit for 30 to 120 minutes daily
(depending on the study) [45-47,49-51,54,55,58-60,62,66—68,71-73]. Two studies
investigated dawn simulation in addition to light box therapy [46,71]. Phototherapy was
administered for 2 to 8 weeks each, typically in the morning. In 2 studies, phototherapy was
conducted in the mornings and evenings [59,60]. Two further studies allowed participants to
freely choose the timing of phototherapy during the daytime [50,72]. All but 1 study had
phototherapy self-administered by patients at their homes. Only 1 study lacked information
on the location where it was performed [73].

Sixteen studies compared phototherapy versus placebo, with 6 studies using negative ion
generators as placebo [47,49,50,67,71,73] and 10 studies using placebo lamps with
insufficient or no light intensity [45,46,51-53,56-58,68,70,72]. One study compared
phototherapy versus a waiting list group and cognitive behavioural therapy [60]. Two further
studies investigated phototherapy in comparison with cognitive behavioural therapy
[59,60,62], while 2 others compared it against treatment with the antidepressant fluoxetine
and additional placebo control, with the phototherapy group additionally receiving placebo
tablets and the fluoxetine group additional inactive phototherapy [55,54,66]. No RCTs were
found which compared phototherapy versus other second-generation antidepressants, other
forms of psychotherapy, or vitamin D therapy and met the inclusion criteria.

For vitamin D therapy of SAD, no RCT meeting the inclusion criteria was found.

4.3 Overview of patient-relevant outcomes

For phototherapy, data were extracted from 21 studies. Table 2 presents an overview of the
data on patient-relevant outcomes available from the included studies. Metaanalyses were
generated on the outcomes “response”, “remission of depression”, and “severity of
depressive symptoms”. Not all studies reporting these outcomes were included in the
metaanalyses, however, because either necessary information was missing or, as in the case
of Spezzano 2007 [67], the population excessively differed in age (18 to 22 years) from the
other studies (mean age: 31.6 to 50.5 years) [45-66,68—73]. The results of these studies are
presented as supplementary information in the corresponding results sections of the HTA
overview and can be found in the tables (Table 15 to Table 17) of the full report.

ThemenCheck Medizin 29



Extract of HTA report HT 18-04 15 June 2020

Light and vitamin therapy for seasonal affective disorder Version 1.0

Although many studies provide data on AEs, the reporting was too heterogeneous for a
metaanalysis.

Functioning and quality of life were reported by 1 study each; these results are summarized
as a narrative.

No study reported data on the outcome of mortality.

For vitamin D therapy, no data are available on any patient-relevant outcome because no
study meeting the inclusion criteria was found.
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Table 2: Matrix of patient-relevant outcomes
Study Outcomes
Mortality Morbidity HRQolL AE
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Phototherapy versus placebo or waiting list
Anderson 2009 - - ° ° - - -
Avery 2001 - o o - - - o
Desan 2007 - - ° . - - o
Eastman 1992 - o - ° - - -
Eastman 1998 - ° ° - - - -
Glickmann 2006 - - ° - - - -
Joffe 1993/Levitt - ° ° ° - - _
1993
Levitt 1994 - ° ° ° - - -
Levitt 1996 - . - . ; ; o
Michalon 1997 - - ° o) o - -
Rohan 2007 - - o o - - R
Spezzano 2007 - o - o} - - o
Spies 2018 - - - ° - - -
Teicher 1995 - ° ° ° - - -
Terman 2006 - ° ° ° - - o
Wileman 2001 - ° ° o - - -
NCT00809523 2013 - - - ° - - o
Phototherapy versus antidepressants (fluoxetine)
Lam 2006/ - ° ° ° - o o
Michalak 2007
Ruhrmann 1998 - ° ° ° - - o

(continued)
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Table 2: Matrix of patient-relevant outcomes (continued)

Study Outcomes
Mortality Morbidity HRQolL AE
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Phototherapy versus psychotherapy (cognitive behavioural therapy)
Rohan 2004 - - . - - - -
Rohan 2007 - - ° ° - - -
Rohan 2015 - - ° ° - - o

Vitamin D therapy versus placebo, no treatment, or treatment with phototherapy, antidepressants, or
psychotherapy

No studies found

e Data were reported and were suitable for being summarized in metaanalyses.

o Data were reported and presented in tabular and narrative form, but not suitable for integration in
metaanalyses.

- No data were reported (no further information) / The outcome was not surveyed.

Abbreviations: AE = adverse event; HRQolL = health-related quality of life

4.4 Assessment of the risk of bias at study and outcome levels

The risk of bias at study level was rated as low for 2 studies [45,54,55] and as high for the
remaining 19 studies [46,47,49-53,56—60,62,66—68,70—73]. High risk of bias was typically due
to unclear randomization and group allocation. In the absence of study protocols, it was also
unclear whether some studies reported all of their results. Except in Lam/Michalak [54,55],
the risk of bias at outcome level was high for all outcomes. Details on the risk of bias at study
and outcome levels for each study are found in Section A3.2.2 of the full report.

4.5 Results on patient-relevant outcomes

Hereinbelow, the results are briefly presented by outcome. For each of them, the comparison
of phototherapy versus placebo or waiting list is discussed first, with subgroup results on
phototherapy with light boxes versus HMU being presented as supplementary information.
This is followed by the presentation of results on the comparison of dawn simulation versus
placebo. Dawn simulation is a special type of phototherapy which relies on very low lux levels
and long light exposure periods before waking; in practice, it is therefore too dissimilar from
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therapy with light boxes and HMUs to allow a metaanalytical summary. Thereupon, the
comparison of light box therapy versus antidepressants is discussed, followed by the
comparison of light box therapy versus psychotherapy. Detailed results are found in the tables
and metaanalyses in Section A3.3 of the full report.

4.5.1 Mortality

No studies were found on this outcome.

4.5.2 Response

The studies defined response as a 50% reduction in the respective depression score from
baseline to the end of the intervention.

= Phototherapy versus placebo

The metaanalysis shows that within 2 to 4 weeks, patients who received phototherapy were
1.23 times more likely to exhibit a response than those in the placebo group. Some 47% of
those in the placebo group met the response criteria, compared to 61% in the phototherapy
group. However, this difference was not statistically significant (relative risk [RR]: 1.23, 95%
confidence interval [CI] 0.99 to 1.52, n=429, 7 RCTs) [50,52,53,56,57,70-72]. Even the
2 studies which did not report any specific response rates and were therefore impossible to
integrate into the metaanalyses reported not statistically significant differences between
phototherapy and placebo in a total of 96 patients [46,49]. Spezzano 2007 [67], in contrast,
observed very large effects of phototherapy in students aged 18 to 22 years (response with
phototherapy: 80%; placebo: 0%; RR: 33, 95% Cl 2.11 to 515.05, n = 40). Therefore, there is no
hint of benefit for phototherapy in general.

A subgroup analysis which analysed studies with light boxes separately from those with HMUs
showed a statistically significant favourable effect of light box therapy (response with light
box: 65%; placebo: 43%; RR: 1.38, 95% Cl 1.05 to 1.82, n =202, 4 RCTs) [50,57,71,72]. For
HMUs, there was no hint of any benefit (response with HMU: 58%; placebo: 50%; RR: 1.11,
95% Cl 0.86 to 1.43, n =227, 4 RCTs) [52,53,56,57,70]. Hence, a hint of benefit can be derived
for phototherapy with light boxes, but not HMUs.
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= Dawn simulation versus placebo

Two studies investigated dawn simulation versus placebo, but due to a lack of reported data,
it was impossible to perform a metaanalysis. According to both studies, patients using dawn
simulation were statistically significantly more likely to achieve a response than those in the
placebo group (Avery et al. 2001 [46]: odds ratio [OR] 1.73,95% Cl 1.32t0 2.27, n = 62; Terman
et al. 2006 [71]: RR: 3.71,95% Cl 1.25 to 11.00, n = 39). This results in a hint of benefit of dawn
simulation.

= Phototherapy versus antidepressants

The metaanalysis comparing phototherapy using a light box versus the SSRI fluoxetine (20 mg
daily) fails to show to which of the treatments patients respond better after 5 to 8 weeks. The
95% Cl was broad and included favourable effects for both phototherapy and fluoxetine
(response with phototherapy: 54%, fluoxetine: 53%; RR: 1.04, 95% ClI 0.77 to 1.40, n = 136,
2 RCTs) [54,55,66]. Hence, there is no hint of a greater benefit of phototherapy.

= Phototherapy versus psychotherapy

For this comparison, no data on the outcome of response were found.

4.5.3 Remission of depression

The studies defined remission as a 50% reduction in the employed depression score in addition
to reaching of a predefined depression score by the end of the intervention. The defined upper
limits varied based on the scale used to measure depression, but overall, they were
comparable across studies. Details on the specific definitions and scales used in each of the
studies are found in Table 16 of the full report.

= Phototherapy versus placebo or waiting list

A metaanalysis showed that, within 2 to 6 weeks, patients receiving phototherapy were
1.32 times more successful in achieving remission than those in the placebo group. However,
the difference was not statistically significant (remission on phototherapy: 52%; placebo: 39%;
RR: 1.32, 95% Cl 0.88 to 2.00, n =479, 10 RCTs) [45,47,50-53,56,58,70-72]. Likewise, Avery
2001 [46], which was impossible to include in the metaanalysis for lack of data on specific
remission rates, showed no statistically significant difference between groups (OR: 0.92, 95%
Cl 0.69 to 1.33, n = 64). The funnel plot suggested publication bias since small studies more
frequently showed results in favour of phototherapy. Therefore, there is no hint of benefit for
phototherapy in general.

A subgroup analysis on the employed type of phototherapy revealed a favourable effect for
light box therapy (remission with light box: 46%; placebo: 25%; RR: 1.48, 95% Cl 1.05 to 2.09,
n =275, 7 RCTs) [45,47,50,51,58,71,72], but not with HMUs (remission with HMU: 58%;

ThemenCheck Medizin 34



Extract of HTA report HT 18-04 15 June 2020

Light and vitamin therapy for seasonal affective disorder Version 1.0

placebo: 58%; RR: 0.95, 95% CI 0.75 to 1.18, n = 204, 3 RCTs) [52,53,56,70]. Hence, a hint of
benefit of light box therapy can be derived for this outcome as well, but not for phototherapy
with HMUs.

A study by Rohan et al. 2007 [60] compared phototherapy versus a waiting list group, showing
a numerical, but not statistically significant, advantage of phototherapy (RR: 2.50, 95% CI 0.81
to 7.70, n = 31). Since the waiting list group is not equivalent to the placebo groups, this study
was not integrated in the metaanalysis.

= Dawn simulation versus placebo

One study showed that dawn simulation was statistically significantly more successful in
leading to remission than placebo (Avery et al. 2001 [46]: OR: 1.51,95% Cl 1.07 t0 2.13, n = 62).
Due to a broad Cl, however, no conclusion on the effectiveness of dawn simulations can be
derived from the second study (Terman et al. 2006 [71]: RR: 0.89, 95% Cl 0.38 to 2.06, n = 39).
Hence, there is no hint of benefit of dawn simulation.

= Phototherapy versus antidepressants

The comparison of light box therapy versus antidepressant therapy with fluoxetine (20 mg
daily) was inconclusive as to the intervention under which patients were more successful in
achieving remission within 5 to 8 weeks. The Cl was broad and included favourable effects for
both phototherapy and fluoxetine (remission on phototherapy: 50%, fluoxetine: 46%; RR:
1.05,95% Cl 0.74 to 1.49, n = 136, 2 RCTs) [54,55,66]. This results in no hint of greater benefit
of phototherapy.

= Phototherapy versus psychotherapy

The comparison of phototherapy with a light box versus cognitive behavioural therapy after
6 weeks of treatment was inconclusive in terms of the superiority of either intervention: The
Clincluded both an advantage for persons who received phototherapy as well as an advantage
for those on cognitive behavioural therapy (remission on phototherapy: 48%, psychotherapy
46%, RR: 1.04, 95% CI 0.79 to 1.38, n = 220, 3 RCTs) [59,60,62]. In the subsequent winter, no
statistically significant differences in remission were found between people treated with
phototherapy versus cognitive behavioural therapy (Rohan et al. 2004 [59]: remission on
phototherapy: 38%, psychotherapy: 43%, RR 0.88, 95% Cl 0.25 to 3.02, n = 15; Rohan et al.
2015 [62]: remission on phototherapy 36%, psychotherapy: 32%; RR: 0.95, 95% Cl 0.64 to 1.41,
n = 169). Therefore, there is no hint of greater benefit of phototherapy.

4.5.4 Severity of depressive symptoms

= Phototherapy versus placebo or waiting list
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At the end of the intervention, which lasted 2 to 6 weeks depending on the study, persons
who received phototherapy had less pronounced depressive symptoms than those in the
placebo group. However, the difference was not statistically significant (standardized mean
difference [SMD]: -0.20, 95% Cl -047 to 0.06, n=495 10 RCTs)
[45,47,49,52,53,56,57,68,70,71,73]. The funnel plot showed no evidence of publication bias.
Therefore, there is no hint of benefit for phototherapy in general.

Among the studies excluded from the metaanalysis, Michalon et al. 1997 [58] observed that
15 patients who had received 2 weeks of phototherapy scored an average of 12 points on a
scale of 0—89 points on the SIGH-SAD (Structured Interview Guide for the Hamilton Depression
Rating Scale — Seasonal Affective Disorder) scale. In comparison, the 15 patientsin the placebo
group had a mean of 24. At the beginning of the intervention, both groups had a mean of 31
points on the SIGH-SAD scale. SAD studies typically specify a cut-off for SAD on this scale at
between 20 and 22 points, although no threshold has been officially defined. Since no
standard deviations were reported, it was not possible to include this study in the
metaanalysis. Spezzano 2007 [67], a study which was excluded from the metaanalysis due to
its young population, also observed a statistically significantly lower depression score in the
20 patients on phototherapy (SIGH-SAD: 12.6 [+ 12.4]) compared with the 20 patients in the
placebo group (SIGH-SAD: 35.7 [t 6.9]) after 3 weeks of treatment (p = 0.0). At the beginning
of the study, the participants in both groups had mean values of about 39. Rohan 2007 [60],
which compared phototherapy versus a waiting list group, arrived at similar results: After
6 weeks of the intervention, the 16 patients in the phototherapy group had a mean of 12.7
(£ 6.9) points on the SIGH-SAD scale, while those in the waiting list group had a mean of 23.1
(+ 8.8) points. Due to excessive differences between the waiting list and placebo groups, this
study was not integrated in the metaanalysis.

A separate analysis of light-box-based and HMU-based phototherapy revealed a moderately
favourable effect for light boxes (SMD: -0.33, 95% ClI -0.58 to -0.09, n =268, 7 RCTs)
[45,47,49,57,68,71,73], but not for HMUs (SMD: -0.11, 95% CI -0.38 to 0.16, n = 227, 4 RCTs)
[52,53,56,57,70]. This result is confirmed by 2 studies which were excluded from the
metaanalysis and likewise showed a favourable effect of light box therapy in comparison with
placebo [58,67]. Therefore, an indication of benefit of light box therapy in comparison with
placebo can be derived. However, there is no hint of benefit of phototherapy with HMUs.

= Dawn simulation versus placebo

A study with 42 participants surveyed the severity of depressive symptoms after 3 weeks [71].
Patients using dawn simulation scored an average of 5.2 fewer points on the SIGH-SAD scale
than those in the placebo group (MD: -5.20,95% CI -10.61 to 0.21), but the difference between
groups was not statistically significant. Hence, there is no hint of benefit of dawn simulation.
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= Phototherapy versus antidepressants

The comparison of phototherapy versus the antidepressant fluoxetine (20 mg daily) was
inconclusive as to the intervention under which patients had less severe symptoms after 5 to
8 weeks. The Cl was broad and included favourable effects for both phototherapy and
fluoxetine treatment (SMD: -0.05, 95% Cl -0.39 to 0.29, n = 136, 2 RCTs) [54,55,66]. Hence,
there is no hint of greater benefit of phototherapy.

= Phototherapy versus psychotherapy

The comparison of phototherapy versus cognitive behavioural therapy after 6 weeks of
treatment showed a numerically greater reduction in the phototherapy group, but the
difference was not statistically significant (SMD: -0.18, 95% Cl -0.45 to 0.10, n = 204, 2 RCTs)
[60,62]. Therefore, there is no hint of greater benefit of phototherapy.

4.5.5 Functioning

= Phototherapy versus placebo

A study which surveyed cognitive functioning in a total of 32 patients found no statistically
significant differences between phototherapy and placebo after 2 weeks of phototherapy
when using any of 7 neuropsychological tests [58]. In some subcategories of the tests, such as
logical memory —delayed recall; recognition memory for faces; and Rey complex figure recall,
statistically significant improvements were measured between baseline and post-
intervention. However, these improvements were found in both groups and might also be
chance results due to multiple testing. Hence, no hint of benefit of phototherapy can be
derived.

= Dawn simulation versus placebo

No evidence on the outcome of functioning was found for this comparison.

= Phototherapy versus antidepressants

No evidence on the outcome of functioning was found for this comparison.

= Phototherapy versus psychotherapy

No evidence on the outcome of functioning was found for this comparison.

4.5.6 Health-related quality of life
=  Phototherapy versus placebo

No evidence on the outcome of health-related quality of life was found for this comparison.

= Dawn simulation versus placebo
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No evidence on the outcome of health-related quality of life was found for this comparison.

= Phototherapy versus antidepressants

After 8 weeks of intervention, a study with 96 patients surveyed health-related quality of life
using 2 standardized instruments [54,55]. Both the Quality of Life Enjoyment and Satisfaction
Questionnaire (Q-LES-Q) and the health status questionnaire SF-20 showed similar values
after phototherapy or treatment with the antidepressant fluoxetine (Q-LES-Q: phototherapy:
20.56 [+ 13.11], fluoxetine: 21.77 [+ 17.04], SF-20: phototherapy 7.82 [+ 15.49], fluoxetine:
9.38 [+ 14.39]). No information is available on statistically significant differences between the
groups at the end of the intervention. Hence, there is no hint of a greater benefit of
phototherapy.

= Phototherapy versus psychotherapy

No evidence on the outcome of health-related quality of life was found for this comparison.

4.5.7 Adverse events
= Phototherapy versus placebo

Six studies with a total of 334 patients surveyed AEs [46,47,57,67,71,73]. Overall, AEs occurred
in isolated cases both in the phototherapy group and in the placebo group. One study with
40 patients observed no AEs in either group [67]. Terman et al. 2006 [71] do not mention any
AEs in the phototherapy group either. In each of 2 studies with a total of 87 patients, 1 patient
on phototherapy reported headache, nausea, insomnia, or dry mouth, while none in the
placebo group were affected by these AEs [46,47]. In Levitt et al. 1996 [57], which examined
a total of 43 patients for AEs, they were observed only in isolated cases. Patients receiving
phototherapy with HMUs most frequently complained of eye pain (3 of 12 persons ) and
headaches (also 3 of 12 persons). Interestingly, however, 4 (of 10) patients in the placebo
HMU group reported eye pain as well. Another study with a total of 106 patients showed that
3 of 52 patients receiving phototherapy had eye pain, and 5 had headaches. In the placebo
group, 1 of 54 patients had headaches. Since AEs were reported only in isolated cases and
were similarly rare in both groups, there is no hint of harm from phototherapy.

= Dawn simulation versus placebo

According to a study, no AEs occurred within 2.5 to 3.5 weeks in 21 patients receiving dawn
simulation. In the placebo group, in contrast, 3 of 18 patients complained of headaches and
sleep disorders [71]. Hence, there is no hint of harm from dawn simulation.

= Phototherapy versus antidepressants

A study with 96 patients who received either phototherapy or fluoxetine for 8 weeks surveyed
AEs in a standardized manner. While the number of persons who reported at least 1 AE was
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similar in both groups (phototherapy: 33%, fluoxetine: 35%), there were differences in the
types of AEs they experienced: Statistically significantly more patients on fluoxetine therapy
reported agitation (pathological restlessness with an increased urge to move) (0% versus 13%,
p <0.01),insomnia (2% versus 29%, p < 0.01), and tachycardia (0% versus 10%, p < 0.01), while
for all other surveyed AEs, no statistically significant differences were observed [54,55]. In
another study with 40 patients, 1 person on phototherapy experienced a manic episode [66].
There is a hint suggesting that, compared with fluoxetine, phototherapy causes fewer cases
of agitation, insomnia, and tachycardia.

= Phototherapy versus psychotherapy

During 6 weeks of treatment, Rohan et al. 2015 [62] observed no AEs in any of the 177 patients
receiving phototherapy or cognitive behavioural therapy. Hence, there is no hint of harm from
phototherapy.

4.6 Evidence map

Table 3 below shows the evidence map regarding patient-relevant outcomes.
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Table 3: Evidence map regarding patient-relevant outcomes

Mortality Morbidity Health- AEs
related
quality
of life

Response | Remission | Severity of | Functioning
depressive
symptoms

Phototherapy - S S S S - S
vs. placebo

Subgroup - (0} (0} 1) S - S

Light box vs.
placebo

Subgroup - = =3 s - - o
HMU vs.
placebo

Dawn - Va = =3 - - =
simulation vs.
placebo

Light box vs. - S S S - S Y/
fluoxetine

Light box vs. - - S =3 - - S
cognitive
behavioural
therapy

Vitamin D - - - - - - -
therapy vs.
placebo or
another
therapy

1: indication of (greater) benefit or indication of lesser harm
7: hint of (greater) benefit or hint of lesser harm

&<: no hint, indication, or proof; homogeneous result

-: no data reported

Abbreviations: HMU = head-mounted unit

4.7 Discussion

With regard to response, remission, and severity of depressive symptoms, a comparison of
phototherapy versus placebo showed numerical, but not statistically significant, advantages
of phototherapy. However, a post-hoc subgroup analysis which considered various
phototherapy devices separately revealed indications of the effectiveness of phototherapy
with patient-facing light boxes. However, no hint of benefit can be derived for phototherapy
with HMUs. Three of 4 studies using light boxes had an intervention period of 3 to 4 weeks
[50,71,72], while all studies with HMUs conducted phototherapy for only 2 weeks
[52,53,56,57,70]. The longer intervention period for light boxes might have increased
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effectiveness. Other influencing factors might have been the lux level, duration of
phototherapy, or time of day exposed, but due to the insufficient number of similar studies,
no subgroup analyses were calculated for these factors.

For the outcome of severity of depressive symptoms, depression scores from the intervention
and control groups, but not the change in scores, were compared at the end of the
intervention. This approach requires that initial values be similar in both groups. In virtually
all studies, the initial difference in depression scores between the two groups was less than
half of the standard deviation of the placebo group. Studies in which this difference was
slightly larger were nevertheless included in the metaanalysis because the placebo group had
a lower initial score, and therefore, the effect of phototherapy was underestimated rather
than overestimated.

All told, AEs such as headache or eye pain were reported to develop during the intervention
only in isolated cases. There is no hint of phototherapy being more likely to lead to AEs than
placebo. However, because the studies surveyed AEs only to the end of the intervention, any
long-term harm of phototherapy cannot be assessed.

Two studies which compared phototherapy with behavioural therapy investigated remission
and severity of depressive symptoms after 1 year; both groups had similar results [59,62]. All
other included studies surveyed the outcomes at the end of the intervention, which,
depending on the study, lasted between 2 and 8 weeks. Therefore, it remains unclear whether
phototherapy has any effect beyond the treatment period.

The funnel plot suggested publication bias for the outcome of remission of depression, but
not for the outcome of severity of depressive symptoms. No funnel plots were generated for
the other outcomes because they would be of limited informative value given that fewer than
10 studies are available. All things considered, it is therefore conceivable that studies not
showing any favourable effect of phototherapy remained unpublished.
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5 Results: Health economic assessment

5.1 Intervention costs

In SAD treatment, it is essential to take into account patients’ individual circumstances.
Therefore, the intervention costs detailed below might differ from those incurred in the
clinical routine, or additional costs might arise. Also, it was assumed that SAD F33 according
to ICD-10 had already been diagnosed, regardless of the treatment form. This means that the
costs of all pretherapeutic diagnostics for SAD were disregarded. The treatment of recurrent
depression can stretch over an extended time period. The National Disease Management
Guideline for depression recommends regularly checking treatment response and evaluating
effectiveness no later than 3 to 4 weeks after the start of acute therapy in order to monitor
treatment progress [13]. Therefore, further diagnostics required over the course of disease
are included in the estimate of the intervention costs. This includes initial consultations, trial
sessions to determine which therapy is appropriate in the individual case, interim
consultations, and final consultations. Adjustment for inflation using the Harmonized
Consumer Price Index for Germany for the year in question (2019) was required only for the
2012 cost data from the 1GeL Monitor. The other costs and prices were based on current
sources. A detailed description and list of treatments, their treatment paths, and cost items is
found in Section A4.1.1 of the full report.

5.1.1 Phototherapy

Generally, 2 treatment modes are distinguished: Treatment administered at a hospital or
physician’s office versus treatment at home. The choice of treatment mode affects the
phototherapy-related costs.

On the basis of the National Disease Management Guideline for unipolar depression [13] and
a clinical treatment plan [74], the calculations in this report assume that therapy at a
physician’s office or hospital is administered in the form of 40-minute sessions for 4 weeks or
28 days. If therapy is performed at a physician’s office or hospital, the time required per
patient to obtain informed consent is about 10 minutes (done once by the physician), for
nurse instructions during the first session about 10 minutes (done once by the physician), and
for nurse work during each subsequent session about 5 minutes.

Hence, costs arise for device acquisition, instruction on the treatment procedure and use of
the device as well as for the continued monitoring of the patient’s psychiatric status.
Phototherapy is billed as an individual out-of-pocket health service (IGel) at between EUR7.50
and EUR13.94. Assuming that phototherapy is a non-reimbursable, private service, 28 sessions
cost a total of EUR210 to EUR390.32 per person.
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A few SHIs cover the cost of phototherapy. In those cases, the patient is responsible only for
a copayment of EUR10 per prescription as per SGB V [75] and the German Guideline on
Remedies (HeilM-RL) [76], and EUR299 to EUR380.32 is reimbursed.

The alternative is to perform the treatment in the home environment after purchasing a
phototherapy device. The cost associated with therapy at home using the patient’s own device
primarily consist of the purchase price of a phototherapy device, which is to be paid out of the
patient’s own pocket and equals between EUR59.99 and EUR430 [77-79]. Some SHIs offer
(partial) reimbursement [79], or patients might be responsible only for a copayment in
accordance with HeilM-RL [76] and SGB V [75]. For instance, 1 health insurer covers 80% of
the purchase price, including VAT, up to EUR150 — hence, the patient is responsible for 20%
of the device cost or its price minus EUR150. At a device price of EUR100, for instance, the
patient is responsible for EUR20.

Even treatment at home requires an initial consultation, and the patient has to be instructed
on how to use the device. Therefore, costs of EUR102 for an initial consultation and informed
consent (40 minutes) and a final consultation (30 minutes) must be added to the device cost.
At a device price of EUR100 and provided the SHI covers the device cost, this results in
intervention costs of EUR202, of which the patient must pay out of pocket EUR122 for the
initial consultation and informed consent in accordance with the German Medical Fee
Schedule (GOA) (EUR102) and the copayment for the device (EUR20). For the initial and final
consultation, 3.5 times the fee rate stipulated by the GOA (EUR51 per consultation) was used
since they include a determination of the patient’s psychiatric status for treatment monitoring
as well as instructions regarding the device. A detailed breakdown of the cost items is found
in the full report (see A4.1.1.1).

5.1.2 Vitamin D therapy

According to the G-BA’s Pharmaceutical Guideline, vitamin D is not reimbursable for this
indication [80]. Before starting vitamin D therapy — focusing on vitamin D3 — the 25-
hydroxycholecalciferol level must be quantitatively measured by immunoassay to initially
determine whether vitamin D3 therapy is necessary or a depression-associated deficiency
exists and, if so, to then determine the correct dosage. The optimal dose-effectiveness
relationship of vitamin D cannot be derived from the literature.

In consultation with a clinician (Dr Maximilian Huhn) [81], a weekly vitamin D dose of
20 000 International Units (IUs) over an 8-week period was assumed for this calculation of
intervention costs. The pharmacy retail price for 50 vitamin D soft capsules at 20 000 IU each
is EUR36.95 (0.74 per capsule). One ligand-binding assay per examination can be privately
billed at EUR27.98 as per GOA. Due to its 8-week duration, vitamin D therapy as well should
include an interim consultation in addition to the initial and concluding consultations to
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monitor the course of SAD. Since vitamin D therapy is a privately paid service, the GOA fee
rate was used for the consultations in this case as well. Consequently, private costs of
EUR116.57 arise for the consultations (initial consultation [30 minutes]: EUR51 or 3.5 times
the fee rate; interim consultation [15 minutes]: EUR14.57 or simple fee rate; concluding
consultation [30 minutes]: EUR51 or 3.5 times the fee rate). For the initial and concluding
consultations, a higher fee rate was used because in addition to the general evaluation and
psychiatric examination, they include a discussion of the correct use and mode of action of
the vitamin D preparation. In total, the intervention costs over 8 weeks equal EUR181.50.

5.1.3 Second- generation antidepressants or SSRIs: fluoxetine

Treatment recommendations for SAD include phototherapy as well as treatment with SSRIs
such as fluoxetine [13,82]. The guideline lists antidepressants broken down by drug classes,
with information provided on dosage, plasma levels, and monitoring. The cost breakdown
includes only the cost of the acute treatment and regular monitoring for effectiveness, which
is particularly important in the acute care phase. An exact description of the treatment
pathway and cost data is found in Section A4.1.1 of the full report. Depending on the
manufacturer, 6 weeks of treatment (2-week up-titration phase + 4 weeks of standard dose)
results in a total reimbursable cost of between EUR184.91 and EUR185.10 (preparation
containing 20 mg fluoxetine, 100 count) after deducting copayments and the mandatory
pharmacy discount. Of this total, EUR20.25 to EUR20.44 are attributable to fluoxetine and the
remainder to the initial consultation (30 minutes), the monitoring units or interim
consultations (15 minutes each), complete blood count, electrocardiogram (ECG), and the
final consultation (30 minutes). When including the patient copayment, the total cost equals
EUR184.91 to EUR190.10.

5.1.4 Psychotherapy/cognitive behavioural therapy

Cognitive behavioural therapy uses cognitive and behavioural approaches and elements.
Cognitive behavioural therapy is recommended for the treatment of SAD after all first-line
therapies have been exhausted or no response to these forms of therapy is detected [83].
According to the G-BA guidelines for psychotherapy, cognitive behavioural therapy can be
billed to the SHI [26]. For twelve 90-minute sessions (group therapy with 4 or 8 patients) or
twelve 50-minute sessions (individual therapy) over a period of 6 weeks, EUR1002.6 can be
billed in case of groups of 4, EUR722.04 in groups of 8, or EUR1197.36 for individual therapy.
Billable services also include a trial session dedicated to evaluating the initiation of
psychotherapy, which is subject to approval. An application for coverage must be written
before initiating short-term therapy. In addition to the treatment units, a 15-minute interim
consultation and a 30-minute concluding consultation are necessary. The total cost per person
for cognitive behavioural therapy equals EUR1115.23 in a group of 4, EUR834.67 in a group of
8, and EUR1359.92 for individual therapy.
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5.2 Cost effectiveness
5.2.1 Results of the information retrieval

In the information retrieval, a total of 2 studies [84,85] (2 dissertations) were found to be
relevant on the basis of the inclusion criteria and were included in the assessment. Three other
studies which were also viewed [86—88] were not comparative health economic evaluations
and therefore did not meet the inclusion criterion of economy 1 (IE1). Search queries did not
find any further or ongoing health economic studies. There were no requests to authors.

Comparative health economic studies on vitamin D therapy were not found.

The search strategies for bibliographic databases and trial registries are found in the appendix.
The most recent search was conducted on 9 January 2019.

Table 4: Study pool of the health economic assessment

Study Available documents [reference]
Ross, 2017 American University, Washington, D.C. [84]
Freed, 2005 American University, Washington, D.C. [85]

5.2.2 Characteristics and cost effectiveness results of the studies included in the
assessment

For assessing cost effectiveness, 2 studies [84,85] were analysed on the basis of the inclusion
criteria; both of them were conducted in the United States for a period of about 2 years
(winter 2012/13 to 2014/15 [84] and winter 2000/01 to the end of 2003 [85]). Both studies
investigated the question of whether SAD-specific cognitive behavioural therapy is cost
effective. The Ross study compared this cognitive behavioural therapy in a group setting (4—
8 persons) to light box therapy or a hypothetical untreated group [84]. The Freed study
compared cognitive behavioural therapy with phototherapy, combination therapy (cognitive
behavioural therapy + phototherapy), and a waiting list group [85].

In the Ross study, the economic assessment included a cost-utility analysis, which related the
difference in treatment costs to differences in quality-adjusted life years (QALYs) gained. An
additional cost-benefit analysis compared costs to benefit in monetary terms and contrasted
the results with those for a hypothetical untreated group [84]. In the other Freed study, a cost-
effectiveness analysis was reportedly conducted, relating costs to clinical health parameters
to generate a cost-utility analysis [85].

Both health economic studies are based on RCTs with data on 59 SAD patients [59] and
177 SAD patients [63,64,89]. The economic data were surveyed retrospectively.
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Both studies used the results from 2 different questionnaires for measuring the depression
score (Beck Depression Inventory Il [BDI-II] and SIGH-SAD), which were obtained from the
clinical studies, used the results to project the utility values and subsequently the QALYs, and
compared the resulting QALYs. However, their presentation is misleading and departs from
the reporting standards for health economic evaluations [90]. In particular, the estimated
utility values used in both studies [91] cannot be fully generalized to patients with different
types of depression or to different treatment approaches [92]. Mapping disease-specific
instruments to generic instruments is generally discouraged because common standards such
as proof of objectivity reliability, validity, and sensitivity to change must be met when
implementing corresponding procedures [93]. A detailed description of the derivation of
QALYs is found in A4.2.2 of the full report.

Neither of the two economic studies calculated the present discounted value of the
interventions’ benefits and costs. Additionally, no explicit threshold was used in the
assessment of the cost effectiveness results, although the discussion in the Freed study [85]
implied a threshold of USD20 000 per QALY gained. Only the Freed study [85] conducted a
sensitivity analysis, varying the rates of remuneration for phototherapy and cognitive
behavioural therapy, omitting SIGH-SAD assessments, and reducing monitoring units from 6
to 2 for phototherapy. Additionally, the author performed another calculation to reportedly
adjust costs to where they reflect those arising in clinical routine rather than in a study
environment.

Since both studies were conducted in the United States, the cost calculation was generated
from the perspective of U.S. service providers and patients. From the service provider
perspective, relevant costs are those billed to the patient. They result from human resources
costs for diagnostics and treatment (psychiatric or psychological treatment), material costs
(manuals, worksheets), device costs (only in the Freed study [85]) as well as overhead costs
(e.g. room rental, staff costs). In the Ross study [84], however, the cost of the light device in
the phototherapy index treatment (initial treatment) as well as the follow-up cost of cognitive
behavioural therapy were not billed; the reason for this was the voluntary nature of study
participation and random allocation to the respective treatment arms. Overall, the cost
calculation is incomplete and includes only part of the costs which actually arise.

In the Ross study [84], the cost of the index treatment per patient (in 2012 dollars) from the
service provider perspective is USD229.35 for group cognitive behavioural therapy
(disregarding any follow-up costs) and USD121.06 for phototherapy, excluding the
phototherapy lamp. The Freed study [85] estimated costs for the entire treatment period
(about 2 years) from the service provider perspective, at USD995 for group cognitive
behavioural therapy, USD1552 for phototherapy including a phototherapy lamp, USD1930 for
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combination therapy including a phototherapy lamp, and USD617 for a waiting list group
(minimal contact for follow-up, admission and discharge consultation).

The estimates from the patient perspective also included costs due to the time spent on
treatment and travel (based on the median income). Fees from older studies [94] were
adjusted for inflation [84] or Medicaid data (data from the U.S. healthcare programme for
people of limited income, children, older people and people with disabilities) and data from a
real estate database [84] were used for this purpose. Taking into account the patient
perspective, the Freed [85] study calculated higher average costs for all 3 interventions:
USD1177 for cognitive behavioural therapy, USD1618 for phototherapy, USD2033 for
combination therapy, and USD702.15 for the waiting list group. The differences in costs
between the groups were statistically significant (p < 0.001).

In the sensitivity analysis of the Freed study [85] — which varied the rate of remuneration for
cognitive behavioural therapy, omitted the SIGH-SAD assessments as described above, and
reduced the monitoring units for phototherapy from 6 to 2 — the costs from the service
provider perspective increased to USD1373 for cognitive behavioural therapy and dropped to
USD1223 for phototherapy. Combination therapy (cognitive behavioural therapy +
phototherapy) became more expensive, at USD1979, and the cost of the waiting list group
dropped to USDO.

With regard to the utility values analysed from study start to follow-up, improvements were
found in all treatment groups when compared to baseline (Freed) [85] or to the hypothetical
untreated group (Ross) [84]. Only the Freed study [85], however, found significant differences
between groups, with significantly more QALYs gained in cognitive behavioural therapy than
in phototherapy (p <0.05). No incremental benefit (difference between the treatment
groups) was reported.

Both studies presented the results of the health economic evaluation as average cost-
effectiveness ratios — rather than incremental cost-effectiveness ratios as is typically done in
health economic evaluations [90] — or as a net benefit. The average cost-effectiveness ratios
listed below are based only on Freed [85] since the calculations in the other study [84] are not
transparent.

The cost per QALY gained or the average cost-effectiveness ratio for cognitive behavioural
therapy versus no intervention was USD24 731 (calculated from all study participants) or
USD6155 (disregarding cost outliers). Hence, a QALY gained in comparison to no intervention
would cost USD24 731 or USD6155. The average cost-effectiveness ratio equalled USD15 898
for phototherapy and USD12 849 for a combination of cognitive behavioural therapy and
phototherapy. In the Freed study, there was a statistically significant intergroup difference in

ThemenCheck Medizin 47



Extract of HTA report HT 18-04 15 June 2020

Light and vitamin therapy for seasonal affective disorder Version 1.0

cost per QALY gained, but this difference was no longer demonstrable in the sensitivity
analysis [85].

From the service provider perspective, the Ross study reported a net benefit (monetized
benefit minus cost in monetary units) of USD169.34 for phototherapy and a negative net
benefit of USD87.06 for cognitive behavioural therapy. This means that costs exceeded
benefits in the latter case [84].

5.2.3 Reporting and methodological quality

The reporting quality of the included health economic studies was assessed based on the
CHEERS criteria [37].

Both studies aimed to determine whether cognitive behavioural therapy is cost effective when
compared with phototherapy using a light box and with a hypothetical untreated group [84]
or when compared with phototherapy, combination therapy (cognitive behavioural therapy +
phototherapy), and a waiting list group [85]. However, both reports suffer from some
limitations in terms of their reporting quality (for a detailed description, please refer to A4.2.4
of the full report):

e They failed to report on potential SAD treatment alternatives, such as second-
generation antidepressants or vitamin D therapy.

e In both studies, some of the cost calculations from the various perspectives are
inadequate. For instance, the cost-offset analysis method in the Ross study [84] is
associated with conceptional problems since it risks discriminating against certain
indication groups or patient subgroups [95].

e Both studies’ chosen time horizons — 2 consecutive winters after treatment start [84]
or index treatment including 1-year follow-up [85] — are problematic in that a longer-
term perspective would seem relevant for the clinical picture of depression. No
rationale was provided for the chosen time horizon, but the discussion section of
1 study mentioned the need for a longer follow-up [84].

e Onlythe Freed study [85] mentioned a threshold with reference to a criteria catalogue
from a 1992 guideline for economic evaluations [96].

e However, the presentation of QALYs is misleading and departs from the reporting
standards for health economic evaluations [90]. Consequently, results cannot be
generalized to patients with different types of depression and cannot be fully
transferred to different treatment approaches [92].
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e Instead of incremental QALYs for the treatment alternatives, the simple difference in
QALYs gained (QALYG) between a hypothetical untreated group and the treatment
alternatives was reported. Mortality rates, interpersonal and social functioning, or the
number of AEs were not reported. This calls into question the validity of the presented
QALYs since QALYs are calculated on the basis of quality of life and mortality. In
addition, due to inadequate blinding techniques, the underlying effectiveness studies
[59,63,64,89] are subject to a very high risk of bias regarding treatment benefit.

e Both studies also discussed the conducted statistical tests. Instead of confidence
intervals, standard deviations were reported. Only 1 study conducted a sensitivity
analysis [85], which was, however, a simplified form of a univariate sensitivity analysis.
The choice of variables was not justified in detail, and the discussion of the variation
range was rudimentary.

e Instead of incremental cost-effectiveness ratios, both studies reported only average
cost-effectiveness ratios. This approach departs from the reporting standards for
health economic studies [90].

e Both studies reported and discussed limitations. However, some limitations are not
listed in the included studies, such as a discussion on sensitivity analyses or
uncertainties in the Ross study [84], discount rates [84,85], subgroup analyses [84,85],
listing of optional comparators [84,85], potential considerations regarding a decision
analytical model [84,85], or a discussion of different outcomes [84,85].

e Conclusions were discussed and justified in both studies. They did not list any conflicts
of interest, although both might suffer from some indirect ones: In one case (Ross)
[84], the author of the clinical study and of a manual for cognitive behavioural therapy
[63,64,89], was a member of the dissertation committee. In the second study [85], the
data were based on an ongoing randomized study conducted by a member of the
committee board [59]. Only 1 study [58] disclosed data on its funding.

5.2.4 Transferability

The 2 included studies compared only 2 interventions — cognitive behavioural therapy and
phototherapy — and a hypothetical untreated group and a delayed-treatment group,
respectively. Therefore, the research questions of the available studies reflected the research
questions of the HTA report only in part.

Further limitations with regard to transferability are due to the populations of both studies
not being representative: Both of them are small populations from the United States, with
epidemiological, demographic, and socioeconomic characteristics which differ from those of
the German population. The employed conversion methods for utility and QALYs as well as
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the underlying evidence are unclear, and, due to differences between the German and U.S.
healthcare systems, transferability to Germany is not warranted. On account of these
limitations, transferring these study results to the German healthcare context is not
recommended.

5.2.5 Discussion

This systematic health economic review presents the health economic evidence on nondrug
treatment methods for SAD patients. Only 2 studies were found, but they, firstly, failed to
meet central methodological standards and, secondly, are of very limited informative value
due to a lack of relevant comparisons and lack of transferability between the U.S. and German
healthcare settings. The health economic evidence available on this topic is therefore limited.
In light of excessive differences between the U.S. and German healthcare systems, the studies
were not directly transferable. It is not recommended to use the studies as a basis for making
health economic decisions in Germany.
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6 Results: Ethical, social, legal, and organizational aspects

6.1 Results on ethical aspects

Thirty-three publications were included for the evaluation of ethical aspects. No studies were
found explicitly discussing ethical aspects related to phototherapy and vitamin D therapy in
SAD. Ethical challenges related to SAD, phototherapy, and vitamin D therapy as well as the
assessment thereof were analysed on the basis of the revised Socratic method according to
Hofmann et al. 2014 [40]. Since the interventions were not associated with any major ethical
challenges, the challenges which were identified were mostly related to the disease and to
target groups. No studies specifically investigating ethics and SAD were found. Since SAD is a
type of depression, SAD-related challenges were deemed equivalent to those associated with
depression in general. Accordingly, the greatest ethical challenges relate to patients
(vulnerability and prevention of harm), the disorder (SAD as a disease, stigma, underdiagnosis,
medicalization, loss of autonomy), interventions, and comparator therapies (benefit-harm
ratios).

6.1.1 Ethical challenges related to target patients

Many patients with SAD exhibit greater vulnerability: About half of them have a family history
of psychiatric disorders, and many of them are prone to serotonergic comorbidities such as
premenstrual syndrome, alcohol abuse, or excess weight [97,98]. Untreated depression is not
only associated with psychological stress but can also jeopardize physical health. For instance,
depression is associated with stress-related cerebral impairment [99,100] or coronary heart
disease such as heart attacks [101]. Offering support to depression patients is therefore
particularly important to prevent future harm and sequelae.

6.1.2 Ethical challenges related to the disorder

I”

Is SAD a clinical picture or rather a “normal” part of winter? No societal consensus has been
reached about this question due to common experiences with “winter fatigue” and biases
against “ill-humoured individuals”, for which people with depression are often mistaken
[102,103]. Patients reported healthcare providers’ lack of awareness as well as stigmatization
as barriers to the recognition of SAD as a disorder (and possibly to its correct diagnosis) [104].
However, even patients expressed doubts as to whether listlessness, social withdrawal, and
depressive moods might simply be part of winter, whether they actually represent a clinical
picture or are unnecessarily medicalized [104]. When symptoms of depression become
pathological, the patient’s autonomy and authentic personality are harmed due to a decrease
in “energy, enthusiasm, concentration, hope, optimism, self-esteem, and self-respect”

[102,105].
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6.1.3 Ethical challenges related to the interventions

Although phototherapy and vitamin D therapy are associated with only minimal normative
challenges, some ethical issues exist. Given a lack of data on the benefit and harm of vitamin
D therapy, the benefit-harm ratio cannot be assessed. For phototherapy, any AEs must be
taken into account alongside the indications of benefit, which are supported by metaanalyses
[14]. Lack of SHI coverage of the service also promotes social inequality; both treatments
require patient copayments [104]. Regarding comparator therapies, no conclusion can be
drawn on the effectiveness of antidepressants when compared with placebo [23]. However,
the benefit assessment showed a hint of fluoxetine being associated with more AEs than
phototherapy. Patients also reported a dislike for taking antidepressants [104]. In the
comparison of phototherapy versus cognitive behavioural therapy, neither was found to be
superior. Both therapies require some time, but particularly the longer time period associated
with cognitive behavioural therapy might represent an obstacle to patients experiencing an
improvement in symptoms on time [104,106].

6.1.4 Ethical challenges related to the assessment

Ethical challenges related to this HTA include (1) disregarded comparator therapies, such as
dietary changes or physical exercise, and (2) problems associated with the health economic
analyses, e.g. their U.S.-centric perspective and the non-use of discounting and reference
values. Any overestimates or underestimates of costs and cost effectiveness or any
inappropriate transfer to the German healthcare context may affect price calculations,
coverage decisions, and general treatment decisions in practice [84,85].

6.2 Results on social aspects

The information processing on social aspects was based on the comprehensive conceptional
framework proposed by Mozygemba et al. 2016 [42]. Social aspects were evaluated based on
17 publications (studies, stakeholder websites) as well as insights gained from 2 patient
interviews.

6.2.1 Social construct / perception of SAD

Both patients and psychiatrists typically perceive SAD as a biological rather than a
psychological disorder [104]. This view also explains the idea of treating SAD with
phototherapy and vitamin D therapy. Both measures aim to counteract lack of sunlight and its
consequences. Psychological disorders such as depression are still less accepted in society
than physical disorders and are often perceived as a personal weakness [107]. The focus on
its biological causes could explain the lower stigmatization of SAD in society. Although
diagnostic criteria have been established for SAD as a subtype of depression, doubts are
widespread in society as to whether SAD actually represents a clinical picture or rather a
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“normal” aspect of winter [103]. Patients view physicians as lacking awareness of SAD, a fact
which can result in delayed or missed diagnosis and treatment of SAD [104].

6.2.2 Social image / perception of the intervention

Phototherapy: Patients expect phototherapy to alleviate or eliminate depressive symptomes,
increase functioning in the private and professional environment, and improve their quality
of life [104]. The phototherapy device is to replace lack of sunlight in the winter and eliminate
any deficiencies.

Among physicians, knowledge about SAD and phototherapy as a potential treatment option
seems to vary. While in the clinical setting, specialists often recommend phototherapy against
SAD [28], patients paint a different picture for the general care setting. They themselves
reportedly know little about treatment options such as phototherapy, expecting physicians to
provide more information as well as support and consultation in the selection of phototherapy
devices [104].

Patient acceptance of phototherapy is likely high, particularly since many people have a
negative attitude toward drug therapies, while phototherapy represents a nondrug
alternative. Patients expect fewer AEs from phototherapy than, for instance, from a regularly
taken antidepressant. However, the application of phototherapy is time-intensive and, for
some, difficult to incorporate into daily life. This might lead to low treatment adherence or
even treatment discontinuation and reduce the acceptance of phototherapy [9,108].

Vitamin D therapy: Patients expect vitamin D therapy to reduce depressive symptoms.
Vitamin D, which is not synthesized in the skin in winter, can be taken as a supplement to
compensate for any deficiencies.

Specialists apparently do not consider vitamin D a treatment option for SAD. This is in line with
the current recommendations of the National Disease Management Guideline for unipolar
depression, which does not list vitamin D as a treatment option for SAD [13]. Only 3 of 100
surveyed hospitals in German-speaking countries reported recommending vitamin D to treat
SAD [28]. According to patients, vitamin D was more often recommended due to an identified
deficiency rather than due to SAD [104].

Vitamin D therapy is easily integrated into daily life, but the lack of evidence of its effectiveness
against SAD represents a barrier to its being prescribed by physicians [104]. Even so, given the
high sales figures of vitamin D preparations in Germany, the use of vitamin D as a nutritional
supplement (regardless of the indication) is likely widespread in the population [109].
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6.2.3 Sociocultural aspects of the use of the intervention

Phototherapy: Long-term use of phototherapy requires its integration into patients’ daily
routines. Potential problems mentioned by patients were lack of time in the mornings due to
family obligations and conflicts with their work schedules, for instance due to shift work [92].
The fact that not all SHIs cover the cost of phototherapy might lead to social inequality since
only individuals who can afford to pay for this intervention will use it [110,111].

Joint decision making by patients and physicians requires comprehensive knowledge about
the disorder and the various treatment options. No cooperation between different healthcare
professions is necessary, however, since phototherapy is typically self-administered by
patients at home or independently at hospitals or physician’s offices following a short briefing.

Vitamin D therapy: The use of vitamin D therapy can likely be implemented in the target group
without any sociocultural influences. However, some individuals might conceivably dislike
vitamin supplements. SHIs do not cover any costs for the use of vitamin D in SAD, which might
lead to inequalities in utilization. Cooperation between healthcare professionals is necessary
if blood work for vitamin D deficiency is performed in external laboratories. Vitamin D is taken
by patients at home.

6.3 Results on legal aspects

Information processing on legal aspects was based on the guideline developed by Bronneke
et al. 2016 [44] for the identification of legal aspects and drew upon 17 documents.

6.3.1 Informed consent to treatment and duty to provide information on phototherapy
and vitamin D therapy as treatment alternatives

According to Section 630e clause 3 German Civil Code [112], the informed consent discussion
must include alternatives to the suggested measure if multiple methods which are equally
medically indicated and commonly used might lead to substantially different burdens, risks,
or chances of healing. Therefore, every physician must inform patients about phototherapy
and vitamin D therapy if they are equally medically indicated, are part of standard medical
practice, and represent less “invasive” methods, e.g. by replacing antidepressants. This applies
even more so if physicians offer phototherapy or work at a facility that offers phototherapy or
vitamin D treatment as alternatives to antidepressants.

6.3.2 Maedical confidentiality and data protection

Medical confidentiality is important in general and particularly in such a sensitive area. In
addition, data protection regulations must be observed [113].
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6.3.3 Market approval

According to applicable law, phototherapy devices are considered medical devices within the
meaning of the Medical Devices Act and are subject to the corresponding rules [114].

The dosage of vitamin D preparations determines whether they are considered nutritional
supplements or medicinal products: An expert committee established for this purpose
concluded that up to a daily dose of 20 pg, vitamin D likely has a nutrition-specific and
physiological effect. Therefore, preparations with a daily vitamin D dose of up to 20 pg can be
classified as nutritional supplements — but only if they meet all food law requirements and if
the recommended therapeutic indications do not justify their classification as medicinal
products. Higher-dose preparations are considered medicinal products. Exceptions may apply
to foods for special medical purposes in compliance with the associated directive [115,116]. If
they serve to restore, correct, or modify physiological functions, provided such impact is
substantial, vitamin D preparations are classified as medicinal products by presentation within
the meaning of Section 2 (1) line 2a AMG (German Medicinal Products Act). If they are
intended for the purposes of healing, alleviation, or prevention of said disorders, vitamin D
preparations are classified as medicinal products by presentation within the meaning of
Section 2 (1) line 1 AMG [115].

6.3.4 General legal bases for the reimbursement of costs within the public health system

Since phototherapy devices are not mentioned in HeilM-RL [76], they typically do not qualify
for reimbursement. Medical devices are generally not eligible to be prescribed, but, where
medically necessary in exceptional cases, they can be prescribed like drugs to be reimbursed
by the SHI (positive list). The medical devices currently rated as such by the G-BA are listed in
Annex V of its Pharmaceuticals Guideline. However, this list does not include any
phototherapy devices for treating mild depression. After all, according to a frequently cited
justification with reference to Section 12 SGB V, SHIs must not approve services unless they
are adequate, appropriate, and efficient and do not exceed what is necessary [117]. Since
sufficient outdoor exercise might lead to the same result, the costs of administering artificial
light as in phototherapy are not covered.

As far as can be ascertained, even vitamin D preparations not deemed medicinal products are
generally not reimbursable. According to the Pharmaceuticals Guideline, nonprescription
drugs shall be prescribed if they are medically necessary, appropriate, and adequate for the
treatment of a disorder. The cost of vitamin D treatment is covered only in specified
exceptional cases (“Approved exceptions from the exclusion of nonprescription drugs from
the SHI benefit package”) — which do not include SAD treatment with vitamin D.
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6.4 Results on organizational aspects

The information processing on organizational aspects followed the grid template proposed by
Perleth et al. 2014 [43] for the assessment of organizational consequences of treatment
methods. The evaluation of organizational aspects was based on 7 publications (studies,
guideline, stakeholder websites).

6.4.1 Influence on the prerequisites of service provision

Phototherapy: Phototherapy can be either self-administered by patients at their homes [16]
or provided on an outpatient basis in medical offices or hospitals offering phototherapy. The
application of phototherapy requires no formal qualifications, but physicians must be able to
diagnose SAD, be aware of the option of using phototherapy devices, and purchase a
phototherapy device. No additional staff is needed since phototherapy can be self-
administered by patients. Where phototherapy is offered by physicians in hospitals and
practices, a professional must provide brief initial instructions to the patient and make a room
available.

Vitamin D therapy: Vitamin D is self-administered in the form of tablets, capsules, and
droplets by patients at their homes [118]. Physicians do not require any additional
qualifications for prescribing vitamin D, but laboratory tests are initially needed to establish
vitamin D deficiency. However, it must be noted that SAD currently does not represent an
indication for vitamin D therapy and this HTA report did not find any studies proving the
efficiency and safety of vitamin D therapy in SAD.

6.4.2 Influence on processes

Phototherapy: Despite the fact that the National Disease Management Guideline lists both
phototherapy and antidepressants as first-line therapies for SAD [13], SHIs cover the costs of
antidepressants — but not of phototherapy. In Germany, antidepressant therapy is the most
common treatment method for acute SAD [28]. An increased use of the nondrug alternative
of phototherapy would not be expected to result in any service provider rearrangements since
it involves the same healthcare professionals as antidepressant therapy. No additional forms
of communication would be needed since its administration does not require coordination
with other service providers.

Vitamin D therapy Vitamin D is not listed as a treatment option in SAD [13]. More widespread
supplementation with vitamin D might put pressure on resources since it requires more
laboratory testing for vitamin D deficiency. For this purpose, physicians who do not have their
own laboratory must collaborate with an external laboratory.
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7 Synthesis of results

The overarching question of whether nondrug interventions such as phototherapy and
vitamin therapy might lead to better outcomes in SAD can be answered only in part because
studies were found on phototherapy, but not on vitamin D therapy. Below, the domain-
specific results are presented and synthesized.

For phototherapy with patient-facing light boxes, indications of benefit were derived. Patients
using such light boxes responded more frequently to therapy, were more successful in
achieving remission of depression, and reported less severe symptoms of depression at the
end of the intervention than patients receiving sham treatment. However, it must be noted
that the studies suffered from a high risk of bias as well as a risk of random errors due to small
study sizes. In addition, slightly less than half of users neither showed any response nor
achieved remission despite phototherapy. For phototherapy with HMUs, no hint of benefit
was derived, and for dawn simulation, a hint of benefit was derived only for the outcome of
response [45-47,49-51,53,56-58,60,67,68,70-73].

In direct comparison with other treatment options, no hint can be derived of light box therapy
having any greater benefit than the antidepressant fluoxetine or cognitive behavioural
therapy [54,55,59,60,62,66]. Response or remission rates for all 3 interventions were around
50%, but the confidence intervals were broad. Overall, AEs such as headache or eye pain were
reported only in isolated cases. There is no hint of phototherapy being more likely to lead to
AEs than placebo [46,47,57,67,71,73]. Since the studies surveyed AEs only until the end of the
intervention, it is not possible to assess any long-term harm of phototherapy, e.g. permanent
eye damage. However, there is a hint of certain AEs being more commonly caused by
fluoxetine treatment than by phototherapy [54,55]. Light box therapy is therefore likely
associated with a short-term benefit regarding depression-related outcomes and with few
short-term AEs. However, the long-term effects of light box therapy are unknown.

No studies were found on the outcome of mortality. Since only 1 study each reported the
outcomes of functioning and health-related quality of life, no meaningful conclusions about
the benefit of the interventions can be drawn with regard to these outcomes.

The health economic systematic review found 2 health economic studies, but they failed to
meet the central methodological standards. Due to the U.S. setting and a lack of relevant
comparators, these studies were of very limited informative value and their conclusions are
not transferable to the German healthcare system. However, it was possible to calculate
intervention costs for the German healthcare context.

Phototherapy can be administered either at home or on an outpatient basis at a hospital or
medical practice. When administered at a practice or hospital, a set of 28 sessions at
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40 minutes each costs patients between EUR210 and 390.32. Phototherapy is typically an out-
of-pocket service and is reimbursed by few SHiIs. In case of therapy at home with the patient’s
own device, costs primarily include the device’s purchase price, ranging from EUR59.99 to
EUR430. The initial and final consultations cost about EUR102 extra. However, some SHIs offer
a (partial) reimbursement in this case as well. Vitamin D therapy is not reimbursable for the
indication of SAD [80]. The intervention costs for 8 weeks of vitamin D therapy include 50
vitamin D soft capsules at a dose of 20 000 IU each as well as an additional ligand-binding
assay plus the costs of psychiatric care, for a total of approximately EUR182. In terms of the
intervention costs of the comparator therapies, the focus was on SSRI treatment with
fluoxetine as well as cognitive behavioural therapy since, in the benefit assessment, studies
were found only on these two interventions. For fluoxetine therapy (acute treatment and
follow-up), the reimbursable costs ranged from EUR184.91 to 185.10. The total cost of
cognitive behavioural therapy is EUR1115.23 in a group of 4, EUR834.67 in a group of 8, and
EUR1359.92 in individual therapy. This cost can be billed to the SHI.

The focus on biological causes might lead to SAD being less stigmatized in society than
nonseasonal depression. However, societal doubts as to whether SAD is actually a clinical
picture or a “normal” part of winter represent ethical and social challenges [103]. Patients
report perceiving physicians as lacking awareness of SAD, which might lead to delayed or
missed diagnosis and late or no treatment of SAD [104]. Considering the greater vulnerability
of many SAD patients, protecting them is particularly important.

Patient acceptance of phototherapy is likely high, particularly because it represents a nondrug
alternative and many people have negative attitudes toward drug therapies [9,108]. Given the
high sales of vitamin D preparations in Germany, the acceptance of vitamin D in the general
population seems equally high [10]. In this context, the ethical and social challenge is the lack
of SHI coverage of phototherapy and vitamin D therapy, while the cost of comparator
therapies such as fluoxetine or cognitive behavioural therapy are covered. In acute SAD, drug
therapy with antidepressants is recommended most frequently [28], despite the fact that the
benefit assessment failed to show a hint of greater benefit of antidepressants in comparison
with phototherapy in SAD patients.

A particularly relevant issue from a legal perspective is for physicians to inform patients about
nondrug SAD treatment options, such as phototherapy. While specialists in the clinical setting
often recommend phototherapy to SAD patients [28], patients report that this is not yet the
case in the general practice setting. In addition, patients expect to receive more information
as well as support and consultation in the selection of light devices [104].

From an organizational perspective, the implementation of phototherapy and vitamin D
therapy does not require more personnel because both therapies can be independently
implemented by the patient. An increased use of phototherapy in hospitals or practices is not
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expected to lead to any shifts in services because the same healthcare professionals
responsible for these therapies are also responsible for antidepressant therapy. No further
forms of communication would be needed, because the treatment methods do not require
any coordination with other service providers.

7.1 Cross-domain discussion

When compared to sham treatment, light box therapy is likely associated with a benefit in the
treatment of SAD. Due to the limited available evidence for this comparison, it remains unclear
whether phototherapy is more or less effective than alternative treatments (fluoxetine,
cognitive behavioural therapy). Depending on the device cost, the intervention costs for
phototherapy are similar to those of antidepressant therapy and lower than those for
cognitive behavioural therapy. Unlike the costs of antidepressant therapy, the costs of
phototherapy are incurred only once. Nevertheless, SHIs typically do not cover the costs of
phototherapy, a fact which can not only influence the choice of treatment, but also promote
social inequality. Phototherapy is generally well-accepted. Patients expect fewer AEs from
phototherapy than from antidepressants, for instance. If phototherapy is to be effective, it
must be integrated into patients’ daily routines. Informed decision-making requires that
physicians be more aware of SAD and provide more information about the disorder as well as
its treatment options.

Vitamin D therapy is a relatively inexpensive intervention which is associated with few ethical,
organizational, and social challenges. However, there is no evidence of vitamin D being an
effective and safe treatment for SAD: The benefit assessment did not find any study on this
topic. Even the National Disease Management Guideline for unipolar depression does not list
vitamin D as a treatment option for SAD [13].
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8 Discussion

8.1 HTA report compared with other publications

A 2017 systematic review showed that phototherapy has a favourable effect on symptoms of
depression and the circadian rhythm. The review included RCTs as well as observational
studies and nonrandomized interventional studies [119]. Another systematic review which
included only RCTs likewise concluded that phototherapy is effective for SAD treatment and
can reduce the severity of depression symptoms when compared with placebo [29]. The effect
sizes of phototherapy were similar to those of antidepressant therapy. The review did not
survey AEs [29]. Yet another systematic review based on RCTs on morning phototherapy with
white light showed a minor favourable effect resulting from the reduction of symptoms of
depression. The authors critically noted, however, that the included studies were of poor
quality [120]. The results of the other systematic reviews are consistent with the findings of
the present benefit assessment. Based on studies with largely high risk of bias, the benefit
assessment also revealed a minor favourable effect of light box therapy on depression-related
outcomes.

The studies included in this HTA report observed few AEs in patients receiving phototherapy.
According to a systematic review which investigated explicitly eye-specific AEs of
phototherapy, between 0% and 45% of patients, depending on the study, had eye complaints
due to phototherapy. However, there was no evidence of phototherapy causing eye injury.
The authors see a need for further research on patients with existing eye disorders and
patients taking photosensitizing medications [121].

A Cochrane Review compared phototherapy versus antidepressants (fluoxetine) in SAD
treatment. The review identified the same RCTs which were included in the present HTA
report. The studies were inconclusive as to whether phototherapy or antidepressant therapy
works better against SAD [23].

The present HTA report did not find any studies on vitamin D therapy of SAD. A 2017
systematic review [122] reported on an RCT in which 8 SAD patients received 100 000 IU of
vitamin D and 7 SAD patients received phototherapy [21]. After 1 week, the reduction of
depressive symptoms was greater on vitamin D therapy than on phototherapy, but since the
intervention period was shorter than 2 weeks, the study was excluded from this HTA report.

8.2 HTA report compared with guidelines

The AMWF National Disease Management Guideline for unipolar depression recommends
phototherapy and antidepressants (SSRI) as first-line therapies for SAD [13]. For
phototherapy, it recommends using patient-facing light boxes. The present HTA report
revealed an indication of their benefit. While the guideline recommends using devices
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emitting fluorescent white light of at least 2500 lux in the mornings, the present HTA also
included studies with phototherapy devices emitting lower lux levels (at least 300), different
light colours, and therapy at different times of day. However, those studies were in the
minority.

The National Disease Management Guideline [13] does not mention vitamin D as a treatment
option and therefore does not take a stance in favour or against taking vitamin D — neither in
the treatment of SAD nor in the treatment of nonseasonal depression. This is consistent with
the evidence gap identified in this regard by this HTA report.

The British National Institute for Health and Care Excellence guideline recommends
antidepressant and psychotherapy for the treatment of depression and recommends treating
all types of depression in the same way. It explicitly states that SAD patients should be made
aware of the uncertain evidence regarding the effectiveness of phototherapy due to the
studies being mostly small and barely conclusive [123].

8.3 Critical reflection on the approach used

During the HTA process, necessary specifications were made regarding the intervention and
comparator intervention; these specifications facilitate the HTA, but adversely impact its
informative value. The term “vitamin therapies” was narrowed down to vitamin D therapy
because vitamin D deficiency in the winter months is believed to be a potential cause of the
development of SAD [12]. Other SAD-related vitamin therapies were disregarded. As
comparator therapies, placebo, no therapy, and active interventions recommended for the
treatment of SAD were included, namely second-generation antidepressants and
psychotherapeutic measures recognized in Germany [13]. Other measures, such as a change
in diet or outdoor exercise were not included as comparator interventions, and therefore, no
conclusions can be drawn about them.

For phototherapy, an inclusive approach was taken. Since the HTA report focused on
phototherapy in general, different forms and applications of phototherapy (lux level, device
type, light colour, time and duration of phototherapy) were included. Nevertheless, a post-
hoc subgroup analysis by type of phototherapy was conducted to permit more specific
conclusions on its effectiveness. In general, thresholds had to be defined as to the conditions
under which phototherapy was deemed an active intervention versus placebo. This report
used the threshold of 400 lux, loosely following the definition in the systematic review by
Golden 2005 [29]. Even if studies classified the use of a light box emitting less than 300 lux as
an active intervention, it was considered a placebo for the purposes of this HTA since the lux
level was below the defined threshold. On the other hand, any placebos defined as such by
study authors were deemed placebos in this HTA, even if thresholds deviated; for instance,
the placebo lamp emitted 500 lux in one study [72] and 400 lux in another [68]. Consequently,
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the lux levels in these interventions, which were classified as placebo, were higher or equal to
the “active phototherapy” of another study, at 400 lux [51]. These types of interventions with
400 and 500 lux lamps can also be viewed as low-dose phototherapy. Using low-dose active
therapy as the placebo leads to the effect of phototherapy being underestimated. Comparing
low-dose active therapy with placebo likewise underestimates the effect of phototherapy. The
fact that an indication of greater benefit of phototherapy was nevertheless found under these
conditions underscores its effectiveness.

The patient interviews revealed that depression-related outcomes such as response or
remission were relevant from the patient perspective. In the literature, response is often
defined as a 50% reduction of the baseline depression score, while remission requires a 50%
reduction as well as achievement of a score not to exceed a defined threshold. Studies have
shown that this operationalization is valid for various scales [124,125].

As one of the inclusion criteria, an intervention period of at least 2 weeks was specified. This
decision was made in consultation with the clinical expert Dr Maximilian Huhn and with the
intention to ensure that any observed effects were actually due to the intervention — which
would be unlikely in case of a shorter intervention period. This specification is the reason why
studies of a shorter intervention period were disregarded in this HTA.
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9 Conclusion

Twenty-one studies on SAD treatment with data on a total of 1441 adults were found. Sixteen
studies compared phototherapy versus placebo, 3 versus cognitive behavioural therapy, and
2 versus the antidepressant fluoxetine. No studies were found which compared phototherapy
versus other types of psychotherapy or different antidepressants. For phototherapy, 4 studies
used an HMU, while the others used light boxes. Two studies investigated the effect of dawn
simulation as well as light box therapy. No studies were found on SAD treatment with
vitamin D. Therefore, no conclusions can be drawn on the effectiveness and safety of
vitamin D therapy against SAD.

A joint analysis of all types of phototherapy versus placebo resulted in no hint of benefit for
the outcomes of response, remission of depression, severity of depressive symptoms,
functioning, or AEs. No data are available on the outcomes of mortality or health-related
quality of life. Subgroup analyses evaluating light box therapy separately from phototherapy
with HMUs differ in results. There are hints of a short-term benefit of light box therapy in
comparison with placebo with regard to depression-related outcomes (response, remission,
severity of depressive symptoms). There is no hint of any difference in the number of AEs or
changes in cognitive functioning. For phototherapy with HMUs, in contrast, no hint of any
benefit can be derived with regard to response, remission, severity of depressive symptoms,
or AEs. Regarding the outcome of functioning, no data are available for this comparison.

For dawn simulation versus placebo, there is a hint of benefit with regard to response, but
none for remission, severity of depressive symptoms, or AEs. No data are available for this
comparison regarding the outcomes of mortality, functioning, and health-related quality of
life.

In general, long-term effects of phototherapy in comparison with placebo remain unknown
since the outcomes were surveyed at the end of the intervention period of 2 to 8 weeks.

A direct comparison with other treatment options provides no hint of light box therapy being
of greater benefit in SAD treatment than the antidepressant fluoxetine or cognitive
behavioural therapy. After 5 to 8 weeks, all 3 interventions were associated with response or
remission rates of about 50%, and the severity of depressive symptoms was comparable. Two
studies additionally investigated the long-term effect of light box therapy versus cognitive
behavioural therapy, showing similar remission rates after 1 year. There is a hint of fluoxetine
causing more AEs during treatment than light box therapy. No such hint was found for
cognitive behavioural therapy. Regarding mortality and functioning, no data were available
for either the comparison of phototherapy versus fluoxetine nor for phototherapy versus
cognitive behavioural therapy. Data on health-related quality of life are available only for the
comparison of phototherapy versus fluoxetine, and these data do not provide any hint of
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greater benefit of phototherapy. No conclusions can be drawn on the benefit and harm of
phototherapy in comparison with other antidepressants or other types of psychotherapy
because no studies were found on these topics.

At a light box price of EUR100, the intervention costs for 4 weeks of light box therapy, including
consultations, amounts to approximately EUR202. Hence, the costs are similar to those of 6
weeks of antidepressant therapy with fluoxetine (approx. EUR184.91 to EUR190.10), but
lower than those of cognitive behavioural therapy. The total costs of 4 weeks of cognitive
behavioural therapy, administered twice weekly, equal EUR834.67 in a group of 8 and
EUR1359.92 for individual therapy. At about EUR182, vitamin D therapy is associated with the
lowest intervention costs. In this context, it is worth noting that the cost of a phototherapy
device is incurred only once, which is relevant in case of a recurrence of depressive episodes
in subsequent winters.

The 2 identified health economic studies compared phototherapy versus cognitive
behavioural therapy or no treatment. They were conducted in the United States and the
informative value was considerably lower due to methodological limitations. Therefore, their
results are not transferable to the German healthcare system.

Currently, German SHIs typically do not cover the costs of phototherapy or vitamin D therapy,
while they do cover the costs of treatment with antidepressants and psychotherapy. Drug
therapy with antidepressants is currently the most common treatment method for acute SAD.
Lack of coverage of therapies can not only influence the choice of treatment, but also promote
social inequalities.

Ethical and social challenges related to SAD particularly include societal doubts as to whether
SAD is actually a clinical picture or represents a “normal” part of the dark season. In this
context, physician awareness of SAD should be promoted in order to prevent its diagnosis or
treatment from being delayed or missed. Physicians are also required by law to inform
patients about all available treatment options for SAD and to obtain informed consent to
treatment. From an organizational perspective, the implementation of phototherapy and
vitamin D therapy does not require more personnel, because both therapies can be self-
administered by the patient.
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Appendix A — Topics of the EUnetHTA Core Model

EUnetHTA is a network of European HTA agencies. EUnetHTA promotes the exchange of HTA
information between its members and developed the core model [126] for this purpose.
IQWiIG is also a member of the network.

In order to make it easier for readers of this HTA report to find information on the
superordinate domains of the EUnetHTA Core Model, Table 5 indicates where the relevant
information can be found. The original names of the domains of the core model are used to
describe the topics.

Table 5: Domains of the EUnetHTA Core Model

EUnetHTA domain Information in chapters and sections of
the HTA report

Health problem and current use of the technology (CUR) Background

Description and technical characteristics of technology (TEC) Chapter 1

Safety (SAF) Benefit assessment

Clinical effectiveness (EFF) Method: Section 3.1

Results: Chapter 4

Costs and economic evaluation (ECO) Health economic evaluation
Method: Section 3.2
Results: Chapter 5

Ethical analysis (ETH) Ethical aspects
Method: Section 3.3
Results: Section 6.1

Patients and social aspects (SOC) Social aspects
Method: Section 3.4
Results: Section 6.2

Legal aspects (LEG) Legal aspects
Method: Section 3.5
Results: Section 6.3

Organizational aspects (ORG) Organizational aspects
Method: Section 3.4
Results: Section 6.4
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Appendix B — Search strategies

B.1 — Search strategies for benefit assessment and economic evaluation
B.1.1 — Searches in bibliographic databases
1. MEDLINE

Search interface: Ovid
=  QOvid MEDLINE(R) 1946 to January Week 1 2019

=  QOvid MEDLINE(R) Daily Update January 09, 2019
The following filters were adopted:

= Systematic review: Wong [127] — High specificity strategy

= RCT: Lefebvre [128] — Cochrane Highly Sensitive Search Strategy for identifying
randomized trials in MEDLINE: sensitivity-maximizing version (2008 revision)

=  Economic evaluation: Glanville [129] — Emory University (Grady) filter

# Searches

1 seasonal affective disorder/

2 seasons/

3 depressive disorder/

4 depression/

5 mood disorders/

6 or/3-5

7 and/2,6

8 ((seasonal* or winter*) adj5 (disorder* or mood* or depress*)).ti,ab.
9 (winter* and (wellbeing* or (well* adj1 being*))).ti,ab.
10 or/1,7-9

11 phototherapy/

12 light/

13 light*.ti,ab.

14 phototherap*.ti,ab.

15 exp vitamin d/

16 (vitamin* adj1 (d or d3)).ti,ab.

17 or/11-16

18 randomized controlled trial.pt.

19 controlled clinical trial.pt.

20 (randomized or placebo or randomly or trial or groups).ab.
21 drug therapy.fs.

22 or/18-21
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# Searches
23 22 not (exp animals/ not humans.sh.)
24 cochrane database of systematic reviews.jn.
25 (search or medline or systematic review).tw.
26 meta analysis.pt.
27 or/24-26
28 (economicS or costS).ti.
29 cost benefit analysis/
30 treatment outcome/ and ec.fs.
31 or/28-30
32 31 not ((animals/ not humans/) or letter.pt.)
33 or/23,27,32
34 and/10,17,33
35 34 not (comment or editorial).pt.

Search interface: Ovid
=  QOvid MEDLINE(R) In-Process & Other Non-Indexed Citations January 08, 2019

=  QOvid MEDLINE(R) Epub Ahead of Print January 09, 2019

Searches

((seasonal* or winter*) and (disorder* or mood* or depress*)).ti,ab.

(winter* and (wellbeing* or (well* and being*))).ti,ab.

or/1-2

light*.ti,ab.

phototherap*.ti,ab.

(vitamin* and (d or d3)).ti,ab.

or/4-6

(clinical trial* or random* or placebo).ti,ab.

O || N[O UV (D W | N[~ | &

trial.ti.

[any
o

(search or meta analysis or medline or systematic review).ti,ab.

[EY
[N

(economic$ or costS).ti,ab.

[any
N

or/8-11

[any
w

and/3,7,12
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2. Embase

Search interface: Ovid

Embase 1974 to 2019 January 09

The following filters were adopted:

Systematic review: Wong [127] — High specificity strategy

Version 1.0

RCT: Wong [127] — Strategy minimizing difference between sensitivity and specificity

Economic evaluation: Glanville [129] — Embase G

# Searches

1 seasonal affective disorder/

2 exp season/

3 circannual rhythm/

4 or/2-3

5 affective neurosis/

6 depression/

7 or/5-6

8 and/4,7

9 ((seasonal* or winter*) adj5 (disorder* or mood* or depress*)).ti,ab.
10 (winter* and (wellbeing* or (well* adj1 being*))).ti,ab.
11 or/1,8-10

12 phototherapy/

13 exp light/

14 simulation*.hw.

15 light*.ti,ab.

16 phototherap*.ti,ab.

17 exp vitamin d/

18 (vitamin* adjl (d or d3)).ti,ab.

19 or/12-18

20 (random* or double-blind*).tw.

21 placebo*.mp.

22 (meta analysis or systematic review or medline).tw.
23 (cost adj effectiveness).ab.

24 (cost adj effectiveness).ti.

25 (life adj years).ab.

26 (life adj year).ab.

27 galy.ab.

28 (cost or costs).ab. and controlled study/
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# Searches
29 (cost and costs).ab.
30 or/20-29
31 and/11,19,30
32 31 not medline.cr.
33 32 not (exp animal/ not exp human/)
34 33 not (conference abstract or conference review or editorial).pt.
3. The Cochrane Library
Search interface: Wiley
= Cochrane Database of Systematic Reviews Issue 1 of 12, January 2019
= Cochrane Central Register of Controlled Trials Issue 1 of 12, January 2019
ID Search
#1 [mh A"seasonal affective disorder"]
#2 [mh A"seasons"]
#3 [mh ~"depressive disorder"]
#4 [mh A'depression]
#5 [mh A"mood disorders"]
#6 #3 or #4 or #5
#7 #2 and #6
#8 ((seasonal* or winter*) near/5 (disorder* or mood* or depress*)):ti,ab
#9 (winter* and (wellbeing* or (well* near/1 being*))):ti,ab
#10 #1 or #7 or #8 or #9
#11 [mh ~A"phototherapy"]
#12 [mh A"light"]
#13 light*:ti,ab
#14 phototherap*:ti,ab
#15 [mh "vitamin d"]
#16 (vitamin* near/1 (d or d3)):ti,ab
#17 #11 or #12 or #13 or #14 or #15 or #16
#18 #10 and #17 in Cochrane Reviews, Cochrane Protocols
#19 #10 and #17 in Trials
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4. Health Technology Assessment Database

Search interface: Centre for Reviews and Dissemination

Version 1.0

Line Search

MeSH DESCRIPTOR Seasonal Affective Disorder

MeSH DESCRIPTOR Seasons

((seasonal* OR winter*) AND (disorder* OR mood* OR depress*))

(winter* AND (wellbeing* OR (well* NEXT being*)))

#1 OR#2 OR#3 OR #4

MeSH DESCRIPTOR Phototherapy

MeSH DESCRIPTOR Light

(light*)

O | 0| N ojunn|h~[WIN|F

(phototherap*)

=
o

MeSH DESCRIPTOR Vitamin D EXPLODE ALL TREES

=
=

((vitamin* NEXT (d OR d3)))

[EEN
N

#6 OR #7 OR #8 OR #9 OR #10 OR #11

[EEN
w

(#5 AND #12) IN HTA

5. PsycINFO
Search interface: Ovid
= PsycINFO 1806 to December Week 5 2018

The following filters were adopted:

= Systematic review: Eady [130] — Combination of terms for detecting systematic reviews:

best specificity

= RCT: Eady [130] — Combination of terms for detecting studies of treatment: small drop in

specificity with a substantive gain in sensitivity

Searches

seasonal affective disorder/

exp season/

circannual rhythm/

or/2-3

affective neurosis/

depression/

or/5-6

and/4,7

O || N[O U | |W | N[~ | &

((seasonal* or winter*) adj5 (disorder* or mood* or depress*)).ti,ab.

[any
o

(winter* and (wellbeing* or (well* adj1 being*))).ti,ab.
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# Searches

11 or/1,8-10

12 phototherapy/

13 exp light/

14 simulation*.hw.

15 light*.ti,ab.

16 phototherap*.ti,ab.

17 exp vitamin d/

18 (vitamin* adj1 (d or d3)).ti,ab.

19 or/12-18

20 (random* or double-blind*).tw.

21 placebo*.mp.

22 (meta analysis or systematic review or medline).tw.
23 (cost adj effectiveness).ab.

24 (cost adj effectiveness).ti.

25 (life adj years).ab.

26 (life adj year).ab.

27 qaly.ab.

28 (cost or costs).ab. and controlled study/
29 (cost and costs).ab.

30 or/20-29

31 and/11,19,30

32 31 not medline.cr.

33 32 not (exp animal/ not exp human/)
34 33 not (conference abstract or conference review or editorial).pt.

B.1.2 — Searches in study registries

1. ClinicalTrials.gov
Provider: U.S. National Institutes of Health
=  URL: http://www.clinicaltrials.gov

= Type of search: Advanced Search

Search strategy

AND (wellbeing OR well being OR well-being)) [DISEASE]

(seasonal affective disorder OR seasonal mood OR seasonal depression OR winter depression) OR (winter
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2. EU Clinical Trials Register
Provider: European Medicines Agency

= URL: https://www.clinicaltrialsregister.eu/ctr-search/search

= Type of search: Basic Search

Search strategy

(seasonal affective disorder) OR (seasonal mood) OR (seasonal depression) OR (winter depression) OR
(winter AND (wellbeing OR (well being) OR well-being))

3. International Clinical Trials Registry Platform Search Portal
Provider: World Health Organization

=  URL: http://apps.who.int/trialsearch/

= Type of search: Standard Search

Search strategy

seasonal affective disorder OR seasonal mood OR seasonal depression OR winter depression OR winter AND
wellbeing OR winter AND well being OR winter AND well-being
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