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Executive Summary

Background: In Switzerland medicines containing valerian extract, either alone or with lemon
balm, hops and/or other herbs are reimbursed by the Swiss mandatory health insurance to aid
sleep and relief mild symptoms of mental stress and test anxiety. Valerian has gained popularity
and the expenditure for valerian-based drugs in Switzerland have tripled since 2014. However,
evidence on its clinical effectiveness is inconsistent in the literature. Therefore, there is a need
to re-evaluate these medicines to support evidence-based decision making regarding the future

reimbursement of these medicines by the Swiss mandatory health insurance.

Objective: This HTA examines the clinical effectiveness, safety, cost-effectiveness, budget im-
pact, ethical, legal, social and organisational aspects of medicines containing valerian extract,
either alone or combined with lemon balm, hops and/or other herbal extracts to aid sleep and

relief mild symptoms of mental stress and test anxiety.

Research questions: Are medicines containing valerian (alone or in combination) efficacious,
effective, safe and cost-effective compared to placebo, other herbal medicines, cognitive behav-
ioural therapy, other medications, or no treatment (for symptoms of insomnia: also compared to
lifestyle adaptation or improvement of sleep hygiene) in patients = 6 years with symptoms of
insomnia, mental stress or test anxiety? What is the budget impact of Dormiplant®, Hova®,
Redormin®, Relaxane®, Sedonium® for the currently reimbursed populations? Are there ethical,
legal, social or organisational issues related to the use of medicines containing valerian (alone

or in combination) for treating symptoms of insomnia, mental stress or test anxiety?

Methods: A systematic literature search in Cochrane Central Register of Controlled Trials (CEN-
TRAL), Embase, Medline, PsyclInfo and Web of Science databases was conducted. Eligible stud-
ies were randomised controlled trials (RCTs), non-randomised controlled trials and controlled
observational studies that compared valerian (alone or in combination) with placebo, no treat-
ment or any comparators approved for use in Switzerland. Where possible, meta-analyses were
performed to estimate pooled effect estimates. Outcomes which could not be pooled with meta-
analyses were summarised narratively by using the Synthesis Without Meta-analysis (SWiM)
guideline. The methodological quality of included RCTs were critically appraised according to
the Cochrane Risk of Bias tool 2 for randomised trials (RoB 2). The certainty of evidence was
assessed for selected outcomes using the Grading of Recommendations Assessment, Develop-

ment and Evaluation (GRADE) approach.

A systematic literature search was conducted to identify published cost-effectiveness analyses.
A de novo budget impact model was developed for the Swiss setting. The analysis adopted a
healthcare payer perspective, focusing on costs covered by Swiss mandatory health insurance
over a 5-year time horizon. Furthermore, a targeted search for evidence on the ethical, legal,
social and organisational aspects of valerian was conducted and findings were qualitatively sum-

marised and discussed.
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Results: In total 36 studies were included (33 RCTs and 3 observational studies), 24 RCTs and
2 observational studies investigated valerian monotherapy in patients with insomnia, 7 RCTs
evaluated valerian with lemon balm or hops in patients with insomnia, 3 RCTs and one observa-
tional study assessed valerian with lemon balm or hops in patients with mental stress and 2
RCTs examined valerian with lemon balm, passionflower and butterbur in patients with test anx-

iety/anxiety.

For treatment with valerian monotherapy versus placebo in patients with insomnia, meta-anal-
yses were conducted for sleep latency, sleep duration, sleep quality, night awakenings, sleep
efficiency and Pittsburgh Sleep Quality Index (PSQI) total score. No statistically significant dif-
ference was observed between valerian and placebo for most outcomes. Two measures showed
statistically significant improvements in favour of valerian: sleep quality at post-intervention as-
sessment and PSQI total score. Of note, two of the three RCTs contributing to the post-interven-
tion sleep quality analysis had a follow-up of only one day; when excluded, only one study with
a 28-day follow-up remained, resulting in considerable uncertainty around this finding. Subgroup
analyses excluding studies with follow-up durations shorter than 7 days and shorter than 14 days
confirmed the main results for all other outcomes. When comparing valerian monotherapy versus
benzodiazepine in patients with insomnia, meta-analyses could only be computed for sleep qual-
ity (for sleep latency, sleep duration and PSQI total score only one study was included) and no
statistically significant difference was observed. Regarding treatment with valerian combined
with hops or lemon balm versus placebo in patients with insomnia meta-analyses were con-
ducted for sleep latency, sleep duration and sleep efficiency and no statistically significant differ-
ences were detected. For studies examining valerian combined with hops or lemon balm versus
placebo in patients with mental stress, as well as those investigating valerian combined with
lemon balm, passionflower and butterbur versus placebo in patients with test anxiety/anxiety,

meta-analyses could not be computed as only one study per outcome was included.

Regarding safety, a meta-analysis could only be computed for valerian combined with lemon
balm, passionflower and butterbur versus placebo in patients with test anxiety/anxiety. No sta-
tistically significant difference was observed. For other comparisons, meta-analyses could not

be computed due to fewer than two eligible studies being available.
The certainty of evidence for the critical outcomes was judged as very low to moderate.

No cost-effectiveness studies were identified in the literature. The budget impact analysis
demonstrated substantial potential savings across 3 indication areas over a 5-year time horizon
when removing valerian-containing medicines from reimbursement. The combined budget im-
pact of all 5 valerian-containing medicines currently listed on the specialities list resulted in total
savings of CHF 202.47 million, including medication costs, healthcare provider consultations and
dependence-related healthcare costs associated with substitute treatments. For insomnia symp-

toms, the model projected savings of CHF 174.05 million. Mental stress symptoms showed es-

timated savings of CHF 6.14 million. Test anxiety symptoms yielded projected savings of CHF
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22.28 million. Sensitivity analyses indicated an uncertainty of CHF -14.8 million to +10.9 million
for insomnia symptoms, CHF -3.1 million to +2.3 million for mental stress symptoms, and CHF
+ 3.8 million for test anxiety symptoms. Scenario analyses assuming continued prevalence
growth projected higher savings of total CHF 244 million, comprising CHF 210 million for insom-
nia, CHF 7 million for mental stress and CHF 27 million for test anxiety. In a scenario where
consumption volumes were aligned to real world claims data, total savings of CHF 222 million
were projected, comprising CHF 173 million for insomnia, CHF 10 million for mental stress and

CHF 39 million for test anxiety.

The ethical, legal, social and organisational (ELSO) analysis identified key implications of delist-
ing valerian preparations. Ethical considerations underscore that evidence-based resource allo-
cation represents a fundamental principle in solidarity-based healthcare systems when making
reimbursement decisions for collective resources. Legally, removal from reimbursement is justi-
fied when effectiveness criteria are unmet. Socially, vulnerable populations may face financial
barriers requiring transition support. Organisationally, mental health services may experience

increased demand and consultation times.

Conclusion: This systematic review found no statistically significant differences between vale-
rian preparations and placebo for most insomnia outcomes, except for sleep quality at post-
intervention assessment and PSQI scores, which favoured valerian. Evidence certainty ranged
from very low to moderate. For mental stress and test anxiety/anxiety meta-analyses could not
be computed. The budget impact analysis projected CHF 202 million savings over 5 years asso-
ciated with delisting of valerian-containing medicines: CHF 174 million for insomnia symptoms,
CHF 22 million for test anxiety symptoms and CHF 6 million for mental stress symptoms. ELSO
analysis identified no insurmountable barriers to delisting given the insufficient evidence to
demonstrate consistent effectiveness over placebo across outcomes, though transition planning

for vulnerable populations is recommended to mitigate potential access issues.
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Objective of the HTA report

The objective of a health technology assessment (HTA) is to generate a focused assessment of
various aspects of a health technology. The analytic methods applied to assess the value of using
a health technology, their execution and the results are described. The analytical process is com-
parative, systematic, transparent and involves multiple stakeholders. The domains covered in a
HTA report include clinical effectiveness and safety, costs, cost-effectiveness and budget impact,
ethical, legal, social and organisational issues. The purpose is to inform health policy and decision-

making to promote an efficient, sustainable, equitable and high-quality health system.
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1. Policy question and context

The health technology assessment (HTA) topic entails a policy question which will be informed by

addressing HTA research questions (see Chapter 5).

In healthcare, a policy question is a request to regulate a reimbursement policy and is aimed at
securing financing of health technologies. Such a request, related to a particular health technology,
typically addresses uncertainty around a technology. This HTA report addresses the following pol-

icy question:

Should the Swiss mandatory health insurance continue to reimburse medicines containing
valerian extract or medicines in which valerian is combined with lemon balm, hops and/or

other herbal extracts?

Valerian is a herbal remedy that has gained popularity as a sedative and hypnotic alternative to
prescription drugs.’ Proving to be a widespread option due to its favourable safety profile.?* How-

ever, evidence on its clinical effectiveness is inconsistent in the literature.'4-7

In Switzerland, it is among the most recommended treatments for insomnia by pharmacies, along
with relaxation therapy and other phytotherapies, despite this approach being inconsistent with
Swiss and European clinical guidelines.?8° Medicines containing valerian extract, either alone or
with lemon balm, hops and/or other herbs are reimbursed by the Swiss mandatory health insurance

to aid sleep and relief mild symptoms of mental stress and test anxiety.0!

The expenditure? for valerian-based drugs in Switzerland has tripled, rising from CHF 7 million in
2014 to CHF 21 million in 2023."? The increasing expenditures and the uncertain clinical effective-
ness of medicines containing valerian for treating symptoms related to insomnia, mental stress and
test anxiety, have brought forward the need to re-evaluate these medicines.® The findings of this
assessment will support evidence-based decision making regarding the future reimbursement of

these medicines by the Swiss mandatory health insurance.

2. Maedical background

21 Insomnia

Insomnia is the most common sleep problem affecting both the quality and quantity of sleep.'34
Its symptoms include difficulty in falling or staying asleep, waking up too early with problems re-
turning to sleep, or feeling unrefreshed upon waking. These symptoms can manifest as acute,

intermittent, or chronic and are often caused by stressors, medications, or underlying physical and

@ These figures reflect only the costs covered by mandatory health insurance for medicines included in the list of pharmaceutical
specialties (“Spezialitatenliste”), excluding out-of-pocket expenses and valerian tinctures reimbursed by the mandatory health
insurance.
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mental health conditions like obesity, pain, anxiety and depression.'*-'” Additionally, demographic
and behavioural factors have been shown to influence the likelihood of experiencing insomnia
symptoms.'®'® According to the Diagnostic and Statistical Manual of Mental Disorders fifth edition
(DSM-5), insomnia becomes a disorder when the sleep difficulties occur at least 3 times per week
and persist for at least 3 months.' Similarly, ICD-11 characterizes insomnia disorders by the per-
sistent difficulty with sleep initiation, duration, consolidation or quality despite adequate opportunity

and circumstances for sleep resulting in some form of daytime impairment.*®

The diagnosis of insomnia in Switzerland involves a thorough medical history, covering aspects
such as sleep habits, sleep environment, triggers and chronobiological factors, as well as an exter-
nal assessment of nocturnal abnormalities. A physical examination and laboratory tests are also
performed. Additionally, psychiatric and somatic comorbidities, neurological symptoms and internal
medicine-related complaints are assessed, along with a detailed review of the patient's medication
and substance history. To support the diagnosis, various diagnostic tools are employed, including
sleep questionnaires, sleep diaries, actigraphy, sleep electroencephalogram (EEG) and poly-

somnography (PSG).2°

In Switzerland, the prevalence of insomnia is reported to be between 30% and 38% in the general
population and among primary care patients, with 11% meeting the DSM-5 criteria for insomnia
disorder.'7-18:20.21 \Women and older adults are particularly prone to experiencing insomnia disorder,
while there has been a significant increase in insomnia among individuals aged 15 to 39 since
1997_2,17,20

When insomnia becomes chronic (i.e., lasting more than 3 months), it can result in impaired day-
time functioning and emotional distress, significantly reducing quality of life.'®22 It also increases
the risk of various other health conditions, contributing to substantial economic costs due to de-
creased work productivity, higher healthcare utilisation and a greater likelihood of accidents.?3-25
Chronic insomnia alone is estimated to cause an economic loss of approximately CHF 10 billion
per year in Switzerland, which corresponds to 1.3% of the country’s gross domestic product.?® De-
spite this considerable impact, only 1% of the affected patients receive the recommended treat-

ment.20

According to current guidelines from the Swiss Society for Sleep Research, Sleep Medicine and
Chronobiology (SSSSC), the first-line treatment for insomnia and insomnia disorder involves ad-
justing sleep hygiene practices based on self-reported sleep habits. However, the recommended
treatment approach is cognitive behavioural therapy for insomnia (CBTI).? This therapy typically
involves 4-8 structured sessions and can be conducted individually or in groups. There are also
internet-based, self-help and brief versions, though internet-based programs have not yet been
approved in Switzerland.? Randomised controlled trials (RCTs) show that CBTI is efficacious for
insomnia, with or without comorbidities and can also alleviate psychiatric symptoms.?” If CBTI does
not provide sufficient relief or is unavailable, pharmacotherapy can be considered.?®'® For short-

term use benzodiazepines and benzodiazepine receptor agonists (BZRA), also known as Z-drugs,
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are recommended. For longer-term treatment, sedative antidepressants are preferred, although
they are not officially approved for insomnia in Switzerland.? The orexin receptor antagonist Dari-
dorexant, approved in Switzerland since 2022 for chronic insomnia with considerable impairment
of daytime activity, is also a preferred option. Antipsychotics are not recommended for treating
insomnia symptoms due to insufficient evidence, possible side effects and lack of approval in Swit-
zerland. Antihistamines and melatonin are not recommended for the general population, although
melatonin may be effective in children and adolescents. In Switzerland, melatonin is only approved

for primary insomnia® in individuals aged 55 and older.

While CBTI has short-term efficacy comparable to hypnotics (e.g., benzodiazepines and BZRA),
its long-term benefits are more sustainable, making it the preferred treatment for chronic insomnia,
particularly given the risk of tolerance and dependence associated with benzodiazepines and
BZRA.2 Pharmacotherapy also carries risks such as confusion, falls and daytime sleepiness, es-
pecially in elderly patients.’®> Phytotherapeutic treatments, such as medicines containing valerian
extract, are widely accepted in Switzerland and serve as a low-threshold option due to their mild

positive effects on sleep quality and favourable side effect profile.?3

2.2 Mental stress and test anxiety
Mental stress is a natural response to life challenges and pressures. However, high levels of stress
can negatively impact both physical and mental health and are associated, amongst others, with

migraine, obesity, cardio vascular diseases and depression.28-30

Test anxiety, also known as exam anxiety, exam stress, or test stress, is a specific type of anxiety
characterised by worry or fear in evaluative situations, such as exams.3'32 Anxiety is characterised
by symptoms that can manifest physically (e.g., increased heart rate, sweating, trembling), cogni-
tively (e.g., excessive worrying, difficulty concentrating, feeling of fear or nervousness) and behav-
iourally (e.g., avoidance of situations) and that can vary in severity.>® Representative surveys sug-
gest that 16% to 22% of students experience high levels of test anxiety.323* The consequences of
test anxiety can extend beyond the classroom and are correlated with poor health behaviours,

including dysregulated sleep patterns and poor sleep quality.3®

Anxiety disorders are among the most common mental health issues worldwide, affecting approx-
imately 4% of the global population.3¢ Prevalence rates vary by region, with higher rates observed
in high-income countries and have been rising significantly over the past decades.*® In Switzerland,
as of 2022, about 7.5% of men and 11.9% of women reported experiencing anxiety disorders within

the previous year.3” Anxiety symptoms are more common among women and younger individu-
als.37:38

According to Global Burden of Disease Study 2010 mental disorders were responsible for 18.9%

of all years lived with a disability. Conditions like depression and anxiety contribute substantially to

® Primary insomnia is defined as not occurring in the context of another mental illness.?
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the world’s disease burden and therefore place significant strain on the healthcare system.®® A
major portion of the costs associated with mental health issues, including anxiety, arise from lost

productivity and informal care.*°

Exercise, meditation and mindfulness have been proposed to help alleviate mental stress and in
students, interventions such as cognitive behavioural therapy and meditation have been shown to
reduce stress, anxiety and depression.?8294142 According to current Swiss guidelines on anxiety
disorders, which are based on the German S3 guidelines developed by several psychiatric socie-
ties, both pharmacotherapy and psychotherapy can be used as first- or second-line treatments of
different symptoms, either individually or in combination.*3#4 The choice of approach depends on
the symptoms, its severity, the required time commitment, the availability of therapies, any costs
incurred by the patient, individual preferences and the presence of comorbid mental conditions.*3
Pharmacological and psychotherapeutic measures are viewed as complementary and mutually re-
inforcing methods that can be combined and tailored to the specific needs. A reassessment should
take place if there is no response to therapy within 4 to 6 weeks. In cases where patients do not
respond to prescribed medication, factors such as correct diagnosis, adherence and sufficient dos-
age must be reassessed.*®* Pharmacotherapy should generally continue for 6-12 months after re-
mission and medications should be tapered off gradually to avoid withdrawal symptoms. Newer
antidepressants are preferred for mid- and long-term management due to their lower risk of side
effects, while benzodiazepines may be used briefly (max. 3-4 weeks) for acute symptoms. The
Swiss Society for Psychiatry and Psychotherapy generally recognises the following evidence-
based psychotherapeutic methods: cognitive behavioural therapy (CBT), psychoanalytical oriented
therapy and systemic therapy.*® Pharmacotherapy and psychotherapy may be complemented by
additional interventions, such as occupational therapy, relaxation techniques, physical activity, psy-
choeducation, self-help groups and family involvement. However, there is limited evidence from

RCTs to confirm their efficacy.*3

3. Technology

3.1 Technology description

Valerian is a herbal remedy used as a sedative and hypnotic for treating symptoms related to in-
somnia, mental stress and test anxiety." In Switzerland, valerian-containing medicines are typically
authorised by Swissmedic based on well-established use and compliance with recognised herbal
monographs (particularly Herbal Medicinal Products Committee (HMPC) of the European Medi-
cines Agency (EMA) monographs and European Scientific Cooperative on Phytotherapy (ESCOP)
monographs) rather than through the conventional clinical trial pathway required for synthetic me-
dicinal products (see also Chapter 3.3 describing regulatory status). According to the patient infor-

mation for approved valerian-containing medicines in Switzerland, the indications include
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symptoms such as difficulty falling asleep, staying asleep, poor sleep quality, as well as nervous-

ness, tension, agitation and test anxiety (Table 1).4

Table 1: Indications of reimbursed drugs in Switzerland

Reimbursed Indication Ingredients Extraction sol-  Herb extract
drug vent ratio (DER)
Dormiplant® Restlessness, nervousness and difficulty Valerian root (160mg) Ethanol 3-6:1
falling asleep and lemon balm
(80mg)
Hova® Nervous sleep disorders, nervousness, Valerian root (200mg) Ethanol 4-7:1
agitation/ restlessness and hop cone
(45.5mg)
Redormin®  Difficulty falling asleep, sleep disorders Valerian root Methanol 4-6:1
and restless sleep (250/500mg) and hop
cone (60/120mg)
Relaxane® Nervousness, states of tension and rest- Valerian root (90mg), Methanol 4-6:1

lessness, test anxiety. These complaints butterbur root (90mg),
can manifest themselves in the following passionflower (90mg)
symptoms, among others: cramp-like and lemon balm leaf
gastrointestinal complaints, increased irri-(mg)
tability, occasional difficulty falling asleep
and staying asleep.
Sedonium® Difficulty falling asleep and staying Valerian root (300mg) Ethanol 3-6:1
asleep as well as restless sleep

Source: Compedium?*>48

Abbreviation: DER: drug extract ratio

Valerian's mode of action is not fully understood but may involve interactions with gamma-amino
butyric acid (GABA) and 5-hydroxytryptophan (5HT) receptors.#® In addition interactions with Aden-
osine receptors through A1 receptor activation and inhibition could explain the anxiolytic and sleep-
inducing effects of valerian, while at the same time expound some of the contradictory findings
regarding the efficacy of valerian extracts.5° Extracted from the roots of the Valeriana officinalis
plant, valerian-containing medicines are available in various forms, including capsules, tablets, teas

and extracts.34

The specific dosage of valerian varies depending on the form and the specific product used.!!
Valerian products may contain varying concentrations of the active ingredient and may be com-
bined with other herbal remedies, such as lemon balm, hops, butterbur, or passionflower.45-48 While
valerian is generally considered to have a low risk of harm, some side effects have been reported.
The most common effects observed in clinical trials include headaches, dizziness, pruritus, and
gastrointestinal disturbances; however, similar effects were also reported for placebo groups, sug-
gesting these may not be directly attributable to valerian.5' Multiple systematic reviews and meta-
analyses confirm that valerian is generally well-tolerated, with only mild neurological symptoms
(e.g., dizziness, headache, drowsiness) and mild gastrointestinal symptoms (e.g., nausea, diar-
rhoea) reported, and no serious adverse events.3# Additionally, individuals should be aware of rare
but possible side effects, such as allergic reactions and gastrointestinal discomfort. Liver disorders

might also occur, though these are primarily associated with the use of butterbur extract.*>-48
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3.2 Alternative technologies

Several evidence-based alternatives to valerian exist for treating insomnia, based on the Swiss
Sleep Medicine Guidelines from the SSSSC.?

Benzodiazepines are approved for short-term insomnia treatment in Switzerland. The Swiss
guidelines specify that these should be used "only on short-term use <4 weeks, high dependency
potential”. Available agents include diazepam, flurazepam, nitrazepam, oxazepam, temazepam
and triazolam. The evidence quality is rated as " good evidence”, with several meta-analyses
demonstrating the positive sleep effects of this drug class, but use is strictly limited due to high
addiction potential. Studies indicate that 15-44% of chronic benzodiazepine users experienced
physical dependency with moderate to severe withdrawal symptoms.52 Tolerance development oc-

curs within 3-14 days of continuous use.®

Z-drugs including zolpidem and zopiclone (so-called Z-substances) demonstrate "good evidence”
for insomnia treatment, with various meta-analyses suggesting a positive effect on sleep. The
Swiss guidelines recommend these for " only short-term use <4 weeks, more favourable than ben-
zodiazepines for longer use”. However, the <4-week limitation remains identical to benzodiaze-

pines.®

For both Benzodiazepines and Z-drugs drugs possible adverse events have to be taken into con-
sideration, such as headaches, nausea, falls and dizziness, as their safety profile might limit their

usefulness.949

Sleep Hygiene and Lifestyle Modifications are also possible alternatives, with guidelines detail-

ing specific behavioural recommendations including:
— Avoiding stimulating substances from midday onwards
— Avoiding alcohol for at least 2 hours before bedtime
— Not eating or drinking large amounts before bedtime
— Creating a pleasant sleep atmosphere

— Regular physical activity during the day (at least 3 x 50 minutes per week), but not in the

evening
— Avoiding bright light (attention: screen exposure) during nighttime awakening
— Avoiding looking at the clock/watch
— Regular bedtime and wake-up times
— Establishing a sleep ritual
— Rest phase before bedtime

According to current guidelines, CBTl is the preferred psychotherapeutic treatment for insomnia in

adults of all ages. The Swiss guidelines note it consists of 4-8 structured sessions with components
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including psychoeducation and recommendations for healthy sleep, relaxation exercises, sleep
time restriction, stimulus control and cognitive therapy. The treatment shows comparable short-
term effectiveness to hypnotics but demonstrates superior long-term effects. CBTI is delivered in-
dividually or in groups, with various versions including internet-based and self-help-based ap-

proaches, though these show lower effectiveness than traditional CBTI.

The SSSSC guidelines recommend sedative antidepressants to be used as follows: "bei langerf-
ristiger Notwendigkeit einer Pharmakotherapie einsetzen sowie bei Insomnie und depressiver
Symptomatik” (for longer-term need for pharmacotherapy as well as for insomnia and depressive
symptoms, with consideration of adverse effects).? These include agomelatin, amitriptylin, doxepin,
mirtazapin, trazodon and trimipramin, with "mittelgradige Evidenz bei primarer Insomnie" (moder-
ate evidence for primary insomnia). The guidelines recommend weighing adverse effects carefully.
Evidence exists for low-dose sedative antidepressants in primary insomnia, though these are not
approved for insomnia indication in Switzerland.?*® Trazodon showed moderate effects on subjec-
tive sleep quality and nighttime awakening rates in a meta-analysis.>* Low dose mirtazapin could
extend total sleep time, improve sleep efficiency and enhance subjective sleep quality in several

studies.

Based on the German Guidelines for the Treatment of Anxiety Disorders (2021 revision), which
represents the most comprehensive European evidence-based guideline for anxiety treatment, se-
lective serotonin reuptake inhibitors (SSRIs) and tricyclic antidepressants are recommend

for anxiety in addition to benzodiazepines.>?

SSRIs are recommended as first-line pharmacological treatment for anxiety disorders including
panic disorder, generalised anxiety disorder and social anxiety disorder.?® The German guidelines
recommend SSRIs due to their favourable risk-benefit profile compared to other antidepressants.
Patients starting SSRI treatment should be advised that these drugs generally take effect after a
latency period of about 2 weeks (range 1-6 weeks).5® Regular monitoring is required, particularly in
the initial weeks of treatment. SSRIs demonstrate high-level evidence across all major anxiety dis-
orders, with efficacy comparable to tricyclic antidepressants but with better tolerability and safety

profiles.%3

Tricyclic antidepressants are positioned as second-line treatment options for anxiety disorders
due to their adverse effect profile, despite being as effective as SSRIs and SNRIs. Tricyclic antide-
pressants carry risks including anticholinergic effects, cardiac conduction abnormalities and over-
dose toxicity. They require careful patient selection and enhanced monitoring, particularly in elderly

patients and those with cardiovascular conditions.%3

3.3 Regulatory status / provider
In Switzerland, valerian-containing medicines are widely used as hypnotics or sedatives and are
available through pharmacies.®*> These medicines are available without a prescription. However,

a prescription is required for reimbursement under the mandatory health insurance.
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These medicines are reimbursed by Switzerland's mandatory health insurance for the treatment of
symptoms related to insomnia, metal stress or test anxiety. Notably, a formal diagnosis of any of
the conditions is not required for prescribing these medicines and it can also be prescribed for mild
symptoms. The reimbursed products are Dormiplant®, Hova®, Redormin®, Relaxane ® and Sedo-
nium®. All but Sedonium® contain valerian combined with another herb, such as lemon balm, hops,

butterbur or passionflower.!

Based on the EMA HMPC monographs, valerian-containing medicines are approved through 2
regulatory pathways.5%56 Well-established medicinal use supported by controlled clinical studies
demonstrating efficacy for mild nervous tension and sleep disorders and traditional use based on
long-standing historical application for mild mental stress symptoms and sleep aid.5” They demon-
strate acceptable safety profiles with known, manageable gastrointestinal side effects. The mono-
graphs establish standardised dosing regimens and quality specifications for various valerian prep-
arations, including single-ingredient and combination products with hops, providing regulatory
framework for marketing authorisation. Furthermore, they facilitate the harmonisation of the pro-
cesses of approval and registration for herbal medicinal products in the EU, with the corresponding

national competent authority taking the monographs into account when examining an application.

In the United States, United Kingdom and other major countries of the world, valerian is sold as a
dietary supplement and in the case of the US, dietary supplements are regulated as foods, not
drugs. Therefore, premarket evaluation and approval by the Food and Drug Administration are not
required unless claims are made for specific disease prevention or treatment. Because dietary
supplements are not always tested for manufacturing consistency, the composition may vary con-

siderably between manufacturing lots.5’

4. Population, Intervention, Comparator, Outcome (PICO)

PICO provides a structured framework for evidence-based medicine by defining the main compo-
nents of an HTA research question. PICO 1 (Table 2) and PICO 2 (Table 3) present the PICOs
regarding insomnia, PICO 3 (Table 4) regarding mental stress and PICO 4 (Table 5) regarding test
anxiety. PICO 1 represents medicines containing valerian extract alone, while PICO 2 and 3 vale-
rian combined with lemon balm or hops and PICO 4 valerian combined with lemon balm, passion-
flower and butterbur. The PICOs were defined in consultation with Swiss clinical experts in psychi-
atry and neurology, as well as a phytotherapy expert, which is a member of the “Schweizerische

Medizinische Gesellschaft fir Phytotherapie”.
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Table 2: PICO 1 Patients with symptoms of insomnia treated with medicines containing valerian extract

alone

P:

Patients (= 6 years) with symptoms® of insomnia

Medicines containing valerian extract alone

C-1 Placebo

C-2 Lifestyle adaptation

C-3 Improvement of sleep hygiene
C-4 Other herbal medicines

C-5 Cognitive behaviour therapy

C-6 Medication (e.g., benzodiazepines, benzodiazepine receptor agonists (Z-drugs), or sed-

ative antidepressants)

C-7 No treatment

Efficacy/effectiveness:
— latency time in minutes until getting to sleep

— number of night awakenings

— wakefulness after sleep onset (WASO)

— wake duration

— sleep duration

— objective sleep quality/efficiency (as per PSG or wrist actigraphy)
— subjective sleep quality

— feeling of waking up refreshed

— daytime sleepiness
— quality of life

Safety:
— adverse events (total and by specific events, such as allergic reactions and gastroin-

testinal problems)

— serious adverse events

— discontinuation due to intervention

Economic:
— total and incremental costs, total and incremental Quality-Adjusted Life Years

(QALYs) and effects and Incremental Cost-Effectiveness Ratio (ICER)

— budget impact

¢ Insomnia symptoms such as difficulty falling or staying asleep and unsatisfying sleep.
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Table 3: PICO 2 Patients with symptoms of insomnia treated with medicines containing valerian extract
combined with lemon balm or hops

P:

Patients (= 6 years) with symptoms¢? of insomnia

Medicines containing valerian extract in combination with lemon balm or hops

C-1 Placebo

C-2 Lifestyle adaptation

C-3 Improvement of sleep hygiene
C-4 Other herbal medicines

C-5 Cognitive behaviour therapy

C-6 Medication (e.g., benzodiazepines, benzodiazepine receptor agonists (Z-drugs), or sed-

ative antidepressants)

C-7 No treatment

Efficacy/effectiveness:
— latency time in minutes until getting to sleep
— number of night awakenings
— wakefulness after sleep onset (WASO)
— wake duration
— sleep duration
— obijective sleep quality/efficiency (as per PSG or wrist actigraphy)
— subjective sleep quality
— feeling of waking up refreshed
— daytime sleepiness
— quality of life
Safety:

— adverse events (total and by specific events, such as allergic reactions and gastroin-

testinal problems)
— serious adverse events
— discontinuation due to intervention
Economic:
— total and incremental costs, total and incremental QALYs and effects and ICER.

— budget impact

4 Insomnia symptoms such as difficulty falling or staying asleep and unsatisfying sleep.
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Table 4: PICO 3 Patients with symptoms of mental stress treated with medicines containing valerian ex-
tract combined with lemon balm or hops

P:

Patients (= 6 years) with symptoms of mental stress

Medicines containing valerian extract in combination with lemon balm or hops

C-1 Placebo
C-2 Other herbal medicines
C-3 Cognitive behaviour therapy

C-4 Medication (e.g., selective serotonin reuptake inhibitors (SSRI), tricyclic antidepressants,

or benzodiazepines)

C-5 No treatment

Efficacy/effectiveness:

— change in anxiety symptoms (e.g., Hamilton Anxiety Scale (HAM-A) and other anxi-

ety symptom scales)
— quality of life
Safety:

— adverse events (total and by specific events, such as allergic reactions and gastroin-

testinal problems)
— serious adverse events
— discontinuation due to intervention
Economic:
— total and incremental costs, total and incremental QALYs and effects and ICER.

— budget impact
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Table 5: PICO 4 Patients with symptoms of test anxiety treated with medicines containing valerian extract
combined with lemon balm, passionflower and butterbur

P:

Patients (= 6 years) with symptoms of test anxiety

Medicines containing valerian extract in combination with lemon balm, passionflower and
butterbur

C-1 Placebo
C-2 Other herbal medicines
C-3 Cognitive behaviour therapy

C-4 Medication (e.g., selective serotonin reuptake inhibitors (SSRI), tricyclic antidepressants,

or benzodiazepines)

C-5 No treatment

Efficacy/effectiveness:
— change in test anxiety symptoms (e.g., STAI-State and other anxiety symptom

scales)
— quality of life

Safety:
— adverse events (total and by specific events, such as allergic reactions and gastroin-

testinal problems)
— serious adverse events

— discontinuation due to intervention

Economic:

— total and incremental costs, total and incremental QALYs and effects and ICER.

— budget impact
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5. HTA research questions

The evaluated technology are medicines containing valerian extract, either alone or combined with
lemon balm, hops and/or other herbal extracts. For the evaluation of this health technology the
following research questions, covering central HTA domains, as designated by the European net-
work for HTA (EUnetHTA) Core Model (clinical effectiveness, safety, cost-effectiveness, budget
impact, ethical, legal, social and organisational (ELSO) aspects), are addressed. Research ques-
tions 1 and 2 evaluate the efficacy, effectiveness and safety of these medicines and research ques-
tions 3 and 4 evaluate the cost-effectiveness and budget impact. Research question 5 examines
the ethical, legal, social and organisational issues related to the use of medicines containing vale-

rian.

1. Are medicines containing valerian (alone or in combination) efficacious or effective compared
to placebo, other herbal medicines, CBT, other medications or no treatment (for symptoms of
insomnia: also compared to lifestyle adaptation or improvement of sleep hygiene) in patients =

6 years with symptoms of insomnia, mental stress or test anxiety?

2. Are medicines containing valerian (alone or in combination) safe compared to placebo, other
herbal medicines, CBT, other medications, or no treatment (for symptoms of insomnia: also
compared to lifestyle adaptation or improvement of sleep hygiene) in patients = 6 years with

symptoms of insomnia, mental stress or test anxiety?
3. What is the cost-effectiveness of medicines containing valerian (alone or in combination)?

4. What is the budget impact of Dormiplant®, Hova®, Redormin®, Relaxane®, Sedonium® for the

currently reimbursed populations?

5. Are there ethical, legal, social or organisational issues related to the use of medicines containing
valerian (alone or in combination) for treating symptoms of insomnia, mental stress or test anx-

iety?
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6. Effectiveness, efficacy and safety

Summary statement efficacy, effectiveness and safety

A systematic review of 36 studies (33 RCTs and 3 observational studies) examined valerian-
containing preparations for insomnia (31 RCTs and 2 observational studies), mental stress (3
RCTs and one observational study) and anxiety/test anxiety (2 RCTs). Meta-analyses of valerian
monotherapy versus placebo for most insomnia outcomes showed no statistically significant ben-
efits: sleep latency (mean difference (MD): -0.99 minutes, 95% confidence interval (Cl) -5.41 to
3.44, moderate certainty), sleep duration (MD: 3.16 minutes, 95% CI -7.07 to 13.39, moderate
certainty), sleep quality reported as change from baseline (standardised MD (SMD) : -0.03, 95%
Cl1 -0.21 to 0.15, moderate certainty), night awakenings (SMD for outcomes reported as post-
intervention: -0.20, 95% CI -0.65 to 0.25, moderate certainty, SMD for outcomes reported as
change from baseline: -0.06, 95% CI1-0.42 to 0.30, low certainty), and sleep efficiency (MD: 1.36,
95% CI -2.58 to 5.30, low certainty). In contrast, two outcomes showed statistically significant
differences in favour of valerian: sleep quality at post-intervention assessment (SMD: -1.51, 95%
Cl -2.84 to -0.17, low certainty) and the PSQI total score (MD: -3.67, 95% CI -5.22 to -2.13,
moderate certainty). Of note, two of the three RCTs contributing to the post-intervention sleep
quality analysis had a follow-up of only one day. When excluded, only one study with a 28-day
follow-up remained, resulting in considerable uncertainty around this finding. Subgroup analyses
excluding studies with follow-up durations shorter than 7 days and shorter than 14 days con-
firmed the main results for all other outcomes. Valerian combinations with hops or lemon balm
for symptoms of insomnia demonstrated no significant differences versus placebo (very low cer-
tainty). Comparisons with benzodiazepines were limited but showed no significant differences
(very low to moderate certainty). For symptoms of mental stress and test anxiety or anxiety,
meta-analysis was not possible as only one study per outcome was included. Regarding safety,
a meta-analysis was only feasible for the combination of valerian, lemon balm, passionflower
and butterbur versus placebo in patients with test anxiety or anxiety, which showed no statisti-
cally significant difference. Observational studies compared valerian-containing medicines
against different other complementary medicines and did not include placebo or benzodiazepine

comparators. Meta-analysis was not possible due to heterogeneity in comparators.

6.1 Methodology effectiveness, efficacy and safety

6.1.1 Databases and search strategy
A systematic literature review of RCTs, non-randomised controlled trials and controlled observa-
tional studies has been conducted in accordance with the Cochrane Handbook for Systematic Re-

views of Interventions® and follows the reporting guidelines outlined in the Preferred Reporting
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Items for Systematic Review and Meta-Analysis (PRISMA).>°The search strategy has been devel-
oped based on the PICO framework (Chapter 4) in collaboration with a medical librarian, following
current best practice guidelines and taking the European Union herbal monographs on Valeriana
officinalis L., radix and Humulus lupulus L., flos and on Valeriana officinalis L., radix into ac-
count.5%%6.58 Both, the PICO framework and the search strategy were developed with the consulta-
tion of 3 clinical experts specialising in sleep medicine, psychiatry and phytotherapy. Several rele-
vant systematic reviews, meta-analyses and network meta-analyses studies were also considered
when building the search strategy and were also used to validate its quality.’#-760-6° The systematic
literature search was conducted using the following databases: Cochrane Central Register of Con-
trolled Trials (CENTRAL), Embase, MEDLINE, PsycInfo and Web of Science. The search strategy
focused only on the intervention component of PICO, while population, comparators and outcomes
were not specified to avoid undue narrowing of the search results. Search limits were applied to
capture only controlled clinical studies conducted in humans. Eligible study designs included RCTs,
non-randomised controlled studies, observational studies with a control group (including longitudi-
nal and retrospective designs and post marketing surveillance studies). Studies on infants and
conference abstracts were excluded. The detailed search strategy in each database is outlined in

Appendix A. All studies were imported to CADIMA for study selection.

The inclusion and exclusion criteria have been defined according to the PICO framework and are
presented in Table 6. All relevant outcomes defined in the PICOs were considered. Although vale-
rian-containing medicines in Switzerland are specifically indicated for symptoms related to mental
stress or test anxiety (PICO 3 and 4), the literature search included a broader population (anxiety
in general) to optimise the pool of evidence, in case little evidence for the subpopulation was avail-
able. There were no restrictions on the country, setting, sample size or publication period. The
study design for the systematic literature review was restricted to RCT, non-randomised controlled
trials and controlled observational studies. The publication language had to be English, French,

German, or ltalian. Studies were eligible if they provided results for at least one outcome of interest.
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Table 6: Inclusion and exclusion criteria for clinical evidence

Inclusion Exclusion
Population Human patients (= 6 years) with symptoms of in-  Any other population
somnia, mental stress or test anxiety/anxiety
Intervention Medicines containing valerian extract alone and  Any other intervention
medicines in which valerian is combined with ei-
ther:
1) Lemon balm
2) Hops
3) Lemon balm, butterbur and passionflower
Comparator » Placebo Any other comparator
Lifestyle adaptation
Improvement of sleep hygiene
Other herbal medicines
Cognitive behaviour therapy
Medication (e.g., benzodiazepines, benzodiaze-
pine receptor agonists (Z-drugs), sedative anti-
depressants, selective serotonin reuptake inhib-
itors or tricyclic antidepressants))
» No treatment
Only medications approved for use in Switzerland
will be considered as comparators.

Outcomes Efficacy, effectiveness and safety outcomes men- No efficacy, effectiveness or safety outcomes

tioned in Chapter 4 Outcomes only on pharmacokinetics or pharmaco-
dynamics

Study design RCT, non-randomised controlled trials or con- Any other study design
trolled observational studies

Language English, French, German or ltalian Any other language—

Country No restrictions —

Setting No restrictions —

Publication period No restrictions —
Publication status Published in a peer-reviewed journal with full-text Published as a book, conference abstract, or jour-
or essential content available nal article without full-text or essential content
available

Abbreviation: RCT, Randomised Controlled Trial

In the first step, references were screened by title and abstract by 2 reviewers independently using
the inclusion/exclusion criteria. In the second step, full texts of retained studies were reviewed in-
dependently by 2 reviewers. Disagreements were resolved by consensus or by consulting a third
reviewer. Prior training sessions were held to increase consistency between reviewers. A PRISMA
flow diagram was created to illustrate study selection results, including the primary reasons for

exclusion.

6.1.2 Other sources

Systematic searches were conducted in clinicaltrials.gov and the WHO International Clinical Trials
Registry to gain insights into planned or ongoing RCTs. References were screened as described
above. Search terms are outlined in Appendix A. Inclusion and exclusion criteria were defined as

presented in Table 6, except that publication status was unrestricted.

6.1.3 Assessment of quality of evidence

The methodological quality of RCTs reporting outcomes presented in the Chapter 6.2.5 Findings
efficacy and effectiveness were critically appraised according to the Cochrane Risk of Bias 2 tool
for randomised trials (RoB 2).7%7!" RoB assessment was conducted at the outcome level, covering

all outcomes included in the meta-analyses. RoB Figures were generated. If a study adequately
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addressed the specific risk of bias domain (e.g. adequate generation of random sequence for ran-
domisation), it was judged as “low risk of bias” in this domain. Description of an inadequate method
was judged as “high risk of bias” and, if minor concerns appeared or when insufficient information
was reported to assess the domain adequately, as “some concerns in risk of bias”. The judgement
of the most severe individual domain was assigned to the overall risk of bias. Outcomes judged as
some concerns for multiple domains could lead to an overall high risk of bias if the concerns sub-
stantially lowered the confidence in the results. The assessment was performed independently in
duplicate and inconsistencies were solved by consensus. Where consensus was not reached, a
third reviewer was consulted. Funnel plots were not performed to assess publication bias or the
effects of small sample sizes, as fewer than 10 studies per outcome and comparison were availa-

ble, which could compromise the reliability of these methods.”?-75

Observational studies eligible for meta-analysis would have been assessed for quality using the
Cochrane Risk of Bias in Non-randomised Studies of Interventions (ROBINS-I) tool.”® However,
none of the included observational studies were eligible for meta-analysis, as none used placebo

or benzodiazepines as comparators. Therefore, their quality was not appraised.

To obtain an overall rating of confidence in the estimated effects, the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) approach was applied and the confidence in
evidence was rated in duplicate.”” For PICO 1 and 2 the outcomes sleep latency (time to fall
asleep), quality, duration, efficacy (percentage of total time in bed actually spent in sleep), night
awakenings, Pittsburgh Sleep Quality Index (PSQlI) total score and adverse events were assessed.
For PICO 3 and 4 State-Trait-Anxiety-Inventory (STAI), anxiety and adverse events were exam-
ined. The GRADE evidence tables were derived using the online tool.”® Disagreements between

raters were solved by consensus. Where consensus was not found, a third reviewer was consulted.

As some outcomes are presented in the form of composite scores, a brief explanation of these

measures is provided here.

The Pittsburgh Sleep Quality Index (PSQI) is a widely used self-report questionnaire that assesses
sleep quality over a one-month period. The instrument comprises seven components, each scored
from 0 to 3, with higher scores indicating greater dysfunction. These component scores are
summed to yield a global PSQI score ranging from 0 to 21. Scores above 5 suggest significant
sleep difficulties, with higher values reflecting poorer sleep quality. The validity of the PSQI has

been rigorously established.”

The State-Trait Anxiety Inventory (STAI), developed by Spielberger, Gorsuch, Lushene, Vagg and
Jacobs (1983), is a widely utilised instrument for measuring both state and trait anxiety. The most
widely used version, Form Y, comprises 40 items total: 20 dedicated to evaluating trait anxiety and
20 for state anxiety. Examples of state anxiety questions include: "l am tense; | am worried" and "l
feel calm; | feel secure," while trait anxiety questions feature items such as: "l worry too much over

something that really doesn't matter" and "l am content; | am a steady person." Respondents rate
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each item using a 4-point scale (ranging, for instance, from "Almost Never" to "Almost Always"),

with elevated scores reflecting increased anxiety levels.®0

6.1.4 Methodology data extraction, analysis and synthesis of the domain’s efficacy, effec-

tiveness and safety

6.1.4.1 Data extraction

Relevant data from included studies were extracted by a single reviewer using REDCap, which
was pilot-tested with selected studies retained after full-text screening. A second reviewer checked
the data against the original publication. Disagreements were resolved by consensus, with a third
reviewer consulted if needed. To ensure consistency, prior training sessions were conducted. The

REDCap data extraction form included the following information (for outcomes on study arm level):

— Study characteristics: first author, title, country, publication year, setting, study period,

length of follow-up and source of funding.

— Population: age and sex, diagnosis, symptoms, sample size, number of randomised per-

sons per study arm, comorbidities.

— Intervention: valerian drug, administration regimen, dosage, herbal preparation, timing after

symptom onset and timing in relation to CBT, frequency, treatment duration.

— Comparator: exact comparator, administration regimen, dosage, timing after symptom on-

set, frequency, treatment duration.

— Outcomes: effect sizes and summary measures of clinical efficacy, effectiveness and safety

outcomes mentioned in Chapter 4 (incl. method of assessment of adverse events).

— Quality Assessment: Information relevant to assess the quality of studies (i.e., information
to perform the Risk of Bias (RoB) and Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE)).

— Additional Comments: Study limitations or issues not identifiable from other extracted data.

Details of ongoing or stopped RCTs identified in clinical trial registries were extracted and summa-
rised in a table. This table includes information on trial status, country, study period, population,

intervention, comparator, outcomes and estimated completion date.

6.1.4.2 Data analysis and synthesis
The included studies were presented separately for insomnia, mental stress and test anxiety/anxi-
ety in a table with information on study characteristics and relevant outcomes. RoB Figures and a

GRADE summary table were provided (See Chapter 6.1.3).

Before conducting pairwise meta-analyses, clinical and methodological heterogeneity among in-
cluded studies were assessed by evaluating whether participants, interventions, comparisons and

outcomes are judged to be sufficient similar to ensure that pooling estimates is methodologically
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appropriate (i.e., similar instruments). Separate pairwise meta-analyses were conducted for each
outcome and each comparator to pool the estimated effects from the included studies with sufficient
data for outcomes reported by at least 2 studies. When a study reported outcomes at multiple
follow-up time points, the longest available follow-up period was included in the analysis. When a
study measured the outcome using both subjective (e.g. sleep diary or questionnaire) and objective
(e.g. polysomnography or wrist actigraphy) instruments, the objectively measured outcome was
prioritized for inclusion in the meta-analysis. When both polysomnography and wrist actigraphy
were available, polysomnography was prioritized as it represents the gold standard for objective
sleep measurement. Including only one measurement per outcome per study ensures the inde-
pendence of observations required for valid meta-analytic pooling. When meta-analysis was pos-
sible, forest plots were presented. Cumulative meta-analysis was not feasible due to the insufficient
number of studies included. Pairwise meta-analyses were conducted using the metafor package in
R.81 Heterogeneity was addressed by employing a random-effects model with the restricted maxi-
mum likelihood method following the guidance of the Cochrane Handbook.58 Continuous data were
pooled using weighted mean differences (MD) or standardised mean differences (SMD). MD were
calculated when all studies measured outcomes using the same scale, while SMD were calculated
when studies assessed the same outcome using different measurement scales. Post-intervention
values and change from baseline values were pooled in MD meta-analyses. However, in SMD
meta-analyses, these two types of metrics were analysed separately (i.e., one meta-analysis was
conducted for change from baseline values and one for post-intervention values). Where means
were not available, medians were transformed to means®-% and 95% confidence intervals (Cl) or
p-values were converted to standard deviations.8384 Binary outcomes were analysed using relative
risks as the effect measure.®® For studies with no events in one or both arms, computation error
may arise due to division by zero, which occurs when the calculations involve a zero count. To
address this issue, studies with no events in both arms were excluded from the meta-analysis.
They were also excluded because studies with no events in both arms do not provide any indication
of either the direction or magnitude of the relative treatment effect. For studies with no events in
one arm, a fixed value of 0.5 was added to all cells of the 2x2 table.?> Uncertainty was expressed
with 95% confidence intervals. When the number of studies is limited, heterogeneity measures
such as | square and Tau square are subject to considerable uncertainty. Therefore, simple thresh-
olds for identifying heterogeneity were not applied and prediction intervals were not calculated.
Where pairwise meta-analyses were not possible, the evidence was described narratively using
the Synthesis Without Meta-analysis (SWiM) guideline.8

Meta-regression analyses were not feasible due to the limited number of included studies, which
also precluded extensive subgroup analyses. Subgroup meta-analyses were conducted excluding
studies with follow-up durations shorter than 7 days and shorter than 14 days. Furthermore, sub-
group meta-analyses were conducted excluding studies involving specific comorbidities. According
to a clinical expert consulted, none of the comorbidities included in this analysis represented con-

traindications for valerian therapy. However, certain conditions such as restless leg syndrome,
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menopausal/postmenopausal conditions, or inflammatory complaints may have caused sleep dis-
turbances that did not substantially respond to valerian therapy, potentially biasing results. Sub-
group meta-analyses excluding studies involving these conditions were therefore conducted. Other
conditions such as somatoform disorder or haemodialysis patients were retained in the main anal-

yses, as they were not expected to substantially interfere with the treatment response to valerian.

6.2 Results effectiveness, efficacy and safety

6.2.1 PRISMA flow diagram

In total, 1’295 unique records were identified through the literature searches (Figure 1) Of these,
1’019 were excluded based on their titles and abstracts and 4 due to missing full texts. The full
texts of the remaining 272 records were screened, resulting in the exclusion of 236 records. The
most common reasons for exclusion were that the studies had either a wrong publication type (not
published in a peer-reviewed journal), wrong study design or a wrong population or intervention.
Ultimately 36 records were included for the assessment of clinical efficacy, 33 RCTs and 3 obser-

vational studies with control.
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Figure 1: PRISMA flow diagram
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6.2.2 Study characteristics and quality assessment of included studies

6.2.2.1 PICO 1, 26 studies (Table 7)

Interventions and Comparators: 19 RCTs compared valerian with placebo®-1°5, 3 RCTs compared
valerian with benzodiazepines'%-1%% and one RCT compared valerian with Gabapentin 19, 2 ob-
servational studies compared valerian with other treatments (Lavender''® and Neurexan'''). One
study did not report the study design but compared valerian with relaxation therapy (Benson
method) and placebo.!"?

Dosage: Dosages ranged from 200mg to 3600mg of valerian, with the most frequently used dosage

being 600mg.%2-94.103,105-107  Qther commonly used dosages included 450mg88°%.%8 and
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530mg.87104.109 The minimum® and maximum?®® dosages were each used in only one study. Two
studies analysed multiple dosages within the same trial.®2% One study did not report the dosage
administered. 08

Population: 15 RCTs and one observational study focused on adults without specific medical con-
ditions89.90.92-100,103,105-107.111 7 RCTs investigated patients with specific health conditions (HIV¥,
cancer®®, chronic heart failure'®®, haemodialysis patients'%4199  arthritis'®2, or restless leg syn-
drome®') and 3 studies focused on women-specific populations (menopause (study design not re-
ported)''?, postmenopause (RCT)'%" and pregnancy (observational study)''%). Twenty RCTs re-
cruited both women and men, while 3 RCTs recruited only women.19%.191.103 The mean age of par-
ticipants ranged from 33 to 60 years across all studies. Sample sizes ranged from 8 to 405 partici-
pants, with a total of 2.52 participants across all 26 studies.

Follow-up: The follow-up duration varied considerably across studies. Four RCTs investigated
acute effects over 1-3 days®93979 5 RCTs examined short-term effects over 1-2
weeks?94.99.100,102,103 gnd 16 studies (14 RCTs87-91.95.96,101,104-109  gne observational study'!', one
study design not reported’'?) investigated medium-term effects over 1-2 months. One observational
study did not report follow-up duration.0

Funding: Three RCTs8:9497 were industry-funded, 8 RCTs8:88.99,101,102,104,108,109 gnd one observa-
tional study’® were publicly funded and 11 RCTs?1-939596,98,100,103,105-107 " one observational
study''" and one study without reported study design''? did not report their funding source. One
RCT®° received mixed funding from both industry and public institutions.

Geographic Distribution: The studies were conducted across multiple countries:
|ran87,101,104,108,109,112’ Germany94,96,105,106’ USA88,91,95,103’ Switzerland97,110 and one StUdy each in

India®®, Australia®®, Norway®® and UK®. Five RCTs did not report the country, where it took
plaCe_93,98,1OO,102,107

6.2.2.2 PICO 2, 7 studies (Table 8)

Interventions and Comparators: Seven RCTs compared valerian combinations (valerian-lemon
balm'13.114 valerian-hops®:97.115-117) with placebo and 2 RCTs additionally compared valerian-hops
combinations with other treatments (chlorpheniramine''® and diphenhydramine'6).

Dosage: All RCTs employed fixed-dose combinations of valerian with other herbal ingredients. Va-
lerian dosages ranged from 320 mg to 640 mg. Five RCTs combined valerian with hops (80-200
mg) and 2 RCTs combined valerian with lemon balm (160-320 mg).

Population: 5 RCTs focused on adults without specific medical conditions®-:°7:113.116.117 "one RCT
investigated war refugees’’® and one RCT focused on menopausal women''4. Five RCTs recruited
both women and men, with the proportion of women varying between 40% and 73.5%. One RCT
recruited only women'', while another RCT did not report the share of females'!”. The mean age
of participants ranged from 35.8 to 59.7 years. Sample sizes ranged from 15 to 262 participants

per RCT, with a total of 813 participants across all 7 RCTs.
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Follow-up: The follow-up duration varied considerably. 2 RCTs investigated acute effects over one
day®”''5, one RCT examined short-term effects over 14 days''® and 4 RCTs investigated medium-
term effects ranging from 28 to 42 days®.114.116.117,

Funding: Three RCTs were industry-funded®”:16.17 one RCT was funded by an academic institu-
tion'"% and 3 RCTs did not report their funding source®:113.114,

Geographic Distribution: Three RCTs have been conducted in Germany®:113.117 and 1 study each

in Jordan'5, Switzerland®’, United States''® and Iran'"4.

6.2.2.3 PICO 3, 4 studies (Table 9)

Interventions and Comparators: Three RCTs compared valerian combinations (valerian-hops''5118,
valerian-lemon balm''® with placebo, one RCT additionally compared valerian-hops combination
with Chlorpheniramine''® and one observational study compared valerian with melissa and/or pas-
sionflower and other herbal remedies'?°.

Dosage: All RCTs employed fixed-dose combinations of valerian with various herbal ingredients.
Valerian dosages ranged from 320 mg to 1080 mg. Two RCTs combined valerian with hops
(80mg'"5/120 mg''8) and one study combined valerian with lemon balm in multiple dosages (240-
720 mg)'®.

Population: One RCT"® and the observational study'?° focused on adults without specific medical
conditions, one RCT focused on patients after molar tooth removal'’® and one RCT investigated
war refugees’’®. The RCTs and the observational study recruited both women and men, with share
of females ranging from 50% to 66.9%. The mean age ranged between 23.3 and 46 years and the
sample sizes from 24 to 374 with a total of 703 participants across all 4 studies.

Follow-up: The follow-up duration varied across studies, ranging from an acute single-dose RCT'"®
with 0 days of follow up to a short-term observational study of 15 days'?’. Two RCTs had a follow-
up period of 1 day."5118

Funding: 1 RCT received funding of an academic institution'’® and the observational study was
industry-funded’?°. The 2 other RCTs did not report their funding source.'®11°

Geographic Distribution: Two RCTs have been conducted in Jordan''® and Brazil''8. The observa-
tional study was conducted in Italy’?® and one RCT did not report the country, where the RCT took

place®.

6.2.2.4 PICO 4, 2 studies (Table 10)

Interventions and Comparators: Both RCTs compared valerian multi-herb combinations with pla-
cebo'?'122_ Additionally one RCT'?" included a no-treatment control group and one RCT'?? used as
a 3 arm almost the same combination, leaving out only the butterbur.

Dosage: Both RCTs'?":22 employed identical fixed-dose combinations containing 4 herbal ingredi-
ents: valerian 270 mg, lemon balm 180 mg, passion flower 270 mg and butterbur 270 mg. The 3
arm of an RCT'?? used the same dosages of valerian, lemon balm and passion flower, but without
the butterbur.

Population: One RCT'' focused on healthy men without specific medical conditions who were

exposed to an experimental acute stress setting (n=72, mean age 24.7 (intervention) and 26.74
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(control). The second RCT'?? investigated patients with somatoform disorders (physical discomfort
without a recognizable organic cause) (n=182, mean age 39 (intervention) and 43.6 (control); 65-
72% female). Total sample size across both RCTs was 254 participants.

Follow-up: Both RCTs investigated short-term effects only, with follow-up periods of 5 and 14 days
respectively.

Funding: Both RCTs were industry-funded.

Geographic Distribution: The studies were conducted in Switzerland'?' and Germany'22.
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6.2.3 Evidence table

Table 7: Study characteristics of included studies for PICO 1

. . Country Length of Mean age Total sam- Comorbidities/ Dosage
First author year Study design Funding Study arms follow-up Share of females ple size Characteristics (mg)
Iran
grant from the Office of Vice-
Chancellor for Research of
Tehran University of Medical 1: 36.4 (7.73) C: 34.1 (7.09)
Ahmadi 201787 RCT Sciences Valerian + Placebo 28 Days I: 36% C: 30.7% 51 HIV Valerian: 530
Iran
Research and Technology Dep-
uty of Sharekord Unsiversity of ~ Valerian + Benzodi- 58.1 (10)
Aliakbari 2018'% RCT Medical Sciences azepines 1 Month 62.5% 80 Chronic heart failure NR
USA I: 59.5 (11.95) C: 58.3 (12.71)
Barton 2011% RCT Public Health Service grants Valerian + Placebo 2 Months 1: 80% C: 85% 119 Cancer Valerian: 450
India
Chandra Shekhar OmniActive Health Technolo- 1: 35.35 (0.92) C: 33.57 (1.06)
20248 RCT gies Limited Valerian + Placebo 56 Days I: 59.46% C: 54.29% 80 none Valerian: 200
Australia
General Practice Evaluation I: 54 (15)
Coxeter 2003%° RCT Program and Mediherb Valerian + Placebo 42 Days I: 54% 42 none Valerian: 450
USA 1: 50.3 (13.5) C: 48.7 (13.1)
Cuellar 2009 RCT NR Valerian + Placebo 56 Days 1: 70.6% C: 78.9% 37 Restless leg syndrome Valerian: 800
UK 55.9 (4.68)
Diaper 2004 RCT NR Valerian + Placebo 1 Day 69% 16 none Valerian: 300
UK 55.9 (4.68)
Diaper 2004 RCT NR Valerian + Placebo 1 Day 69% 16 none Valerian: 600
NR I: 54.9 (8.3) C: 47.6 (6.7)
Dimpfel 2007% RCT NR Valerian + Placebo 3 Days 44% 36 none Valerian: 600
Germany 49
Donath 2000% RCT Lichtwer Pharma GmbH Valerian + Placebo 14 Days 75% 16 none Valerian: 600
NR Valerian + Benzodi- 1: 50.6 (12.4) C: 53.9 (12)
Dorn 20007 RCT NR azepines 28 Days 1: 77% C: 61% 75 none Valerian: 600
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Observational

Switzerland

One author contributed to this
project while being financially
supported by the Swiss Na-

study with con- tional Science Foundation NR
Gantner 2021'° trol (SNF; Sinergia) grant Valerian + Lavender NR NR 26 Pregnancy none
Iran
Rafsanjan University of Medical Valerian + 1: 59.37 (15.14) C: 60.26 (14.9)
Hajizadeh 2023'%° RCT Sciences Gabapentin 1 Month 1: 56% C: 53% 40 Haemodialysis patients Valerian: 530
USA 1: 42.7 (10) C: 40.5 (10)
Jacobs 2005% RCT NR Valerian + Placebo 28 Days 1: 79% C: 78% 391 none Valerian: 640
Valerian + Relaxa-
Iran tion therapy (Benson I: 54.68 (6.95) C: 55.23 (4.88) Valerian:
Jokar 201612 RCT NR method) + Placebo 1 Month 1: 100% C: 100% 129 Menopause 1060
Germany 1: 36.1 (12.7) C: 41.4 (17.2)
Koetter 2007 RCT NR Valerian + Placebo 28 Days 1: 60% C: 40% 30 none Valerian: 500
Switzerland NR
Leathwood 1982% RCT Nestlé Research Laboratories Valerian + Placebo 1 Day 44% 128 none Valerian: 400
NR 45
Leathwood 1985°% RCT NR Valerian + Placebo 1 Day 37.5% 8 none Valerian: 450
NR 45
Leathwood 1985% RCT NR Valerian + Placebo 1 Day 37.5% 8 none Valerian: 900
Norway
Norwegian Knowledge Centre 1: 45.7 (13.8) C: 41.8 (12.9) Valerian:
Oxman 2007% RCT for the Health Services Valerian + Placebo 14 Days I: 62% C: 60% 405 none 3600
NR I: 62 (6.8) C: 61.3 (6.7)
Schulz 1994 RCT NR Valerian + Placebo 7 Days 1: 100% C: 100% 14 none Valerian: 405
Iran
Tehran University Medical Sci- 1: 52.6 (3.3) C: 53.1 (3.5) Valerian:
Taavoni 2011 RCT ences Valerian + Placebo 1 Month 1: 100% C: 100% 100 Postmenopausal 1060
Arthritis: Osteoarthritis,
Rheumatoid arthritis, In-
flammatory polyarthritis,
NR 1: 39.29 (18.67) C: 53.13 (10.73) Ankylosing spondylitis or
Taibi 20090 RCT NR Valerian + Placebo 7 Days I: 71% C: 87.5% 15 Psoriatic arthritis Valerian: 300
USA 69.4 (8.1)
Taibi 2009'% RCT NIH grants Valerian + Placebo 14 Days 1: 100% C: 100% 16 none Valerian: 600
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Iran

Semnan University of Medical 66.4
Tammadon 2021'% RCT Sciences Valerian + Placebo 1 Month 48.7% 39 Haemodialysis patients Valerian: 530
Germany 1:47.2 (11.1) C: 47.6 (11.1)
Vorbach 1996'% RCT NR Valerian + Placebo 28 Days I: 62.3% C: 55% 121 none Valerian: 600
Observational
study with con- Germany 1: 50.1 (14.7) C: 50.5 (14.1)
Waldschiitz 2008""" trol NR Valerian + Neurexan 28 Days 1: 68% C: 77% 320 none Valerian: 250
Germany Valerian + Benzodi- 1: 54.2 (12.3) C: 50.6 (12.6)
Ziegler 2002'% RCT NR azepines 42 Days 1: 73.1% C: 61.3% 186 none Valerian: 600

Abbreviations: SD, standard deviation; NR, not reported; RCT, randomized controlled trial; |, intervention group; C, control group

Table 8: Study characteristics of included studies for PICO 2

First author Country Length of fol- Mean age and share of Total sample Comorbidi-
year Study design  Funding Study arms low-up females size ties Dosage (mg)
Germany Valerian combination + 1: 59.7 C: 54.2 Valerian: 640
DreRing 1996'> RCT NR Placebo 14 Days I: 73.5% C: 70.6% 68 none Lemon balm: 320
Valerian combination +
Gammoh Jordan Placebo + Chlor- 54 (13.61) Valerian: 320
20178 RCT American University of Madaba pheniramine 1 Days 59.7% 262 none Hops: 80
Germany Valerian combination + 1: 35.8 (13.2) C: 41.4 (17.2) Valerian: 500
Koetter 2007% RCT NR Placebo 28 Days I: 60% C: 40% 30 none Hops: 120
Leathwood Switzerland Valerian combination + NR Valerian: 400
1982% RCT Nestlé Research Laboratories Placebo 1 Days 44% 128 none Hops: 200
Valerian combination +
United States Placebo + Diphenhy- I: 43.9 (10.5) C: 45.2 (10.2) Valerian: 374
Morin 2005 RCT SmithKline Beecham dramine 42 Days I: 59.3% C: 60% 210 none Hops: 84
Rodenbeck Germany Valerian combination + Valerian: 500
1998'"" RCT Firma Knoll Deutschland GmbH Placebo 28 Days I: 45.4 (11.6) C: 47.6 (12.5) 15 none Hops: 120
Iran Valerian combination + I: 52.5 (7.8) C: 53.7 (3.5) Valerian: 320
Taavoni 2013"'*  RCT NR Placebo 1 Months I: 100% C: 100% 100 Menopause Lemon balm:160

Abbreviations: SD, standard deviation; NR, not reported; RCT, randomized controlled trial; I, intervention group; C, control group
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Table 9: Study characteristics of included studies for PICO 3

First author Country Length of follow- Mean age and Total sample
year Study design Funding Study arms up share of females size Comorbidities Dosage (mg)
Jordan
American University of Valerian combination + Pla- 45 (13.61) Valerian: 320
Gammoh 2017 RCT Madaba cebo + Chlorpheniramine 1 Days 59.7% 262 none Hops: 80
Valerian combination+
Melissa and/or passion 46
Gasparini Observational study with ltaly flower (C1) + other herbal I: 66.9% C1: 52.4%
2016'%° control MediPragma Srl remedies (C2) 15 Days C2:69.1% 374 none NR
Valerian: 360
NR Valerian combination + Pla- 23.48 (5.3) Lemon balm:
Kennedy 2006'"®*  RCT NR cebo 0 Days 50% 24 none 240
Valerian: 720
NR Valerian combination + Pla- 23.48 (5.3) Lemon balm:
Kennedy 2006'"°*  RCT NR cebo 0 Days 50% 24 none 480
Valerian: 1080
NR Valerian combination + Pla- 23.48 (5.3) Lemon balm:
Kennedy 2006'"®*  RCT NR cebo 0 Days 50% 24 none 720
Silva dos Santos Brasil Valerian combination + Pla- 23.3(3.1) Molar tooth re- Valerian: 500
20238 RCT NR cebo 1 Days 62.8% 43 moval Hops: 120
Abbreviations: SD, standard deviation; NR, not reported; RCT, randomized controlled trial; I, intervention group; C, control group
Table 10 Study characteristics of included studies for PICO 4
First author Country Length of Mean age and share of fe- Total sam- Comorbidities/
year Study design  Funding Study arms follow-up males ple size Characteristics Dosage (mg)
Valerian: 270
1: 24.7 (3.28) C: 26.74 Lemon balm: 180
Switzerland Valerian combination + Placebo + No (5.55) Passion flower: 270
Meier 2018'*' RCT Max Zeller S6hne AG treatment 5 Days NR 72 none Butterbur: 270
Valerian: 270
Lemon balm: 180
Melzer Germany Valerian combination + Placebo + Com- 1: 39 (14.3) C: 43.6 (15.3) Passion flower: 270
2009'% RCT Zeller AG bination without butterbur 14 Days I: 65% C: 72% 182 Somatoform disorders Butterbur: 270

Abbreviations: SD, standard deviation; NR, not reported; RCT, randomized controlled trial; I, intervention group; C, control group
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Information regarding extraction solvent, drug extraction rate, composition and commercial prepa-

ration name of the included studies can be found in the Appendix C.

6.2.4 Risk of bias assessment

Figure 2 shows the risk of bias across all included RCTs and outcomes. The item "selection of the
reported result" was judged as having some concerns in the vast majority of studies (93% across
all outcomes), with only a small minority showing low risk, because no pre-specified analysis plan
was available for most of the included studies. The risk of bias concerning the item "measurement
of the outcome" was assessed as low in nearly all studies (95% of outcomes), with only a very
small proportion showing high risk (5%) in which outcome assessors were not blinded to interven-
tions status. For the item "missing outcome data", approximately 65% of outcomes showed low risk
of bias, while about 7% had some concerns and 28% showed high risk because data were not
available for all or nearly all participants randomised. The "deviations from intended interventions"
showed low risk of bias for the vast majority of studies (91%), with some concerns in a smaller
proportion (9%) because participants were not blinded. For "randomisation process", approximately
47% of outcomes resulted in low risk of bias, about 45% showed some concerns and roughly 8%
had high risk of bias because baseline differences between intervention groups suggested a prob-

lem with the randomisation process.

The detailed risk of bias assessments for each outcome of interest of the included RCTs are pre-

sented in the Appendix D.

Regarding PICO 1 (insomnia), based on 21 unique studies with 60 outcomes, the overall bias for
efficacy outcomes was predominantly judged as "some concerns" (75%) with 18% showing "high
risk" and only 7% showing "low risk". The selection of the reported results resulted in "some con-
cerns" for 93% of outcomes, with only 7% showing “low risk”, as no pre-specified analysis was
available for most of the included RCTs. The randomisation process showed mixed results, with
45% of outcomes having “low risk”, 53% showing “some concerns” and 2% “high risk”. Missing
outcome data was generally well-handled with 78% “low risk”, but 13% of outcomes showed “high
risk”. Measurement of the outcome performed well with 95% low risk outcomes. Safety outcomes
followed similar patterns, with the majority being judged as "some concerns" due to the consistent
issues with selection of reported results and occasional concerns about randomisation and missing

data.

For PICO 2 (insomnia) based on 7 unique studies with 18 outcomes, the overall risk of bias was
judged as predominantly "high risk" (67%) with 33% showing "some concerns" and no studies
achieving low risk. All outcomes (100%) resulted in having "some concerns" regarding the selection
of the reported results due to absent pre-specified analyses. The randomisation process was par-
ticularly problematic with only 11% showing “low risk”, 67% having “some concerns” and 22% “high

risk”. Missing outcome data was a major concern with 67% of outcomes showing “high risk” and
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only 33% “low risk”. However, deviations from intended interventions and measurement of out-

comes performed well with 100% “low risk” outcomes.

For PICO 3 (mental stress) based on 3 unique studies with 4 outcomes, the overall bias was rated
as predominantly "high risk" (75%) for most outcomes with only 25% showing "some concerns"
and no studies achieving “low risk”. All outcomes (100%) had "some concerns" regarding the se-
lection of the reported results due to the same issues as described for other PICOs. The randomi-
sation process was reported as "some concerns" for all outcomes. Missing outcome data was par-
ticularly problematic with 75% of outcomes showing “high risk” and only 25% “low risk”. The meas-
urement of outcomes and deviations from intended interventions performed better with 100% “low
risk” outcomes.

For PICO 4 (test anxiety/anxiety) based on 2 unique studies with 4 outcomes, the overall bias was
consistently rated as "some concerns" (100%) with no studies showing “high or low risk”. The ran-
domisation process performed well with 100% “low risk” outcomes. Selection of reported results
showed "some concerns" for all outcomes due to them missing pre-specified analyses. Missing
outcome data and measurement of outcomes each showed 50% “low risk” and 50% “some con-
cerns”. Deviations from intended interventions performed excellently with 100% of the outcomes

reported as being “low risk” of bias.

Figure 2: Risk of bias across all studies and outcomes as percentage

As percentage

Overall Bias

Selection of the reported result

|
Measurement of the outcome |
Mising outcome data ]

Deviations from intended interventions
I

Randomization process

0 10 20 30 40 50 60 70 80 90 100

Low risk Some concerns  mHigh risk

6.2.5 Findings efficacy and effectiveness
6.2.5.1 PICO 1: Placebo

6.2.5.1.1  Sleep latency

Nine RCTs that assessed sleep latency (time to fall asleep) for valerian compared to placebo were
included in the meta-analysis. Sleep latency was not statistically significantly different between va-
lerian and placebo. The pooled estimated MD was -0.99 minutes (95% CI -5.41 to 3.44, Figure 3),

with substantial heterogeneity (1> = 89.75%). An MD smaller than zero would favour valerian and
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an MD greater than zero would favour placebo. Subgroup meta-analysis restricted to studies with
follow-up = 7 days, follow-up = 14 days and no comorbidities also showed no statistically significant
difference in sleep latency between valerian and placebo (Figure A 1, Figure A 2 and Figure A 3

in Appendix E).

Figure 3: Forest-plot of meta-analysis on sleep latency comparing valerian versus placebo

Study Weight MD [95% CI]
Jacobs 2005 —— 1294% 8.30[ 0.56, 16.04]
Leathwood 1985 i 16.57% -6.80[-11.98,-1.62]
Schulz 1994 1.08% 27.60[-13.94,69.14]
Taibi 2009 —— 881% 2.10[-9.34,13.54]
Taibi 2009 — 1124% 470[-4.41,13.81]
Dimpfel 2007 - 20.03% -0.59[-3.11, 1.93]
Chandra Shekhar 2024 —— 773% -16.23[-2896,-3 50]
Diaper 2004 —— 13.54% -2.50[-9.80, 4.80]
Donath 2000 - 8.05% -290[15.23, 943]
Random-Effects Model - 100% -0.99[-5.41, 3.44]

\ T T T \ 1

-40 -20 0 20 40 60 80

Favours valerian Favours placebo

Abbreviations: Cl, confidence interval; MD, mean difference

Table 11 summarises the results of the RCTs that were not included in the meta-analysis. Koetter
et al. 20078 did not report uncertainty measures and was therefore excluded from meta-analysis.
Leathwood et al. 1985 assessed sleep latency using both an objective method (wrist actigraphy),
which was included in the meta-analysis and a subjective method (questionnaire), which is pre-
sented in the Table 11. Similarly, Taibi et al. 2009'%? used wrist actigraphy (included in the meta-
analysis) and a questionnaire (shown in the Table 11). Chandra Shekhar et al. 20248° used 2
objective methods (polysomnography and wrist actigraphy). The polysomnography data was in-
cluded in the meta-analysis, as it represents the gold standard for objective sleep measurement,
and the actigraphy data is presented in the Table 11. Oxman et al. 2007%, Coxeter et al. 2003%°
and Cuellar et al 2009° did not report sleep latency in minutes but rather as proportion of treatment
success or PSQlI score. To calculate MD (rather than SMD) these studies were excluded from the
meta-analysis and are presented in the Table 11 only. Donath et al. 2000% measured sleep latency
using both a polysomnography (included in the meta-analysis) and a questionnaire (shown in the
Table 11).

Regarding treatment effects, Koetter et al. 2007%, Leathwood et al. 1985%, Chandra Shekhar et
al. 20248 and Donath et al. 2000% favoured valerian, while Taibi et al. 2009'%2, Coxeter et al.
2003% and Cuellar et al 2009°" favoured placebo. Results from Oxman et al. 2007%° were compa-
rable between groups. However, statistical significance cannot be determined for these outcomes

as MD and confidence intervals were not calculated.
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Table 11: Synthesis without meta-analysis on sleep latency comparing valerian versus placebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.

Koetter 2007% objective change from  minutes -22.1 10 55 8
baseline

Leathwood 1985% subjective  change from  9-point score (higher score = 4.3 7 4.9 7
baseline longer sleep latency)

Oxman 2007%° subjective  change from score 1to7 (1 =<5 minutes, 0.15 202 0.14 203
baseline 7 =23 hours)

Taibi 20092 subjective  post-interv.  minutes 24.8 7 11.3 8

Chandra Shekhar objective change from minutes -48.03 37 -11.73 35

2024% baseline

Coxeter 2003% subjective  change from  proportion of treatment success 0.43 24 0.57 24
baseline

Cuellar 2009%! subjective  change from score 0 to 3 (higher score = -0.4 17 -0.6 20
baseline longer sleep latency)

Donath 2000% subjective  post-interv.  minutes 45.83 16 60 16

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.1.2 Sleep duration

Seven RCTs that assessed sleep duration (time asleep) for valerian compared to placebo were
included in the meta-analysis. Sleep duration was not statistically significantly different between
valerian and placebo. The pooled estimated MD was 3.16 minutes (95% CI -7.07 to 13.39, Figure
4), with low heterogeneity (1> = 0.00%). An MD smaller than zero would favour placebo and an MD
greater than zero would favour valerian. Subgroup meta-analysis restricted to studies with follow-
up = 7 days, follow-up = 14 days and no comorbidities also showed no statistically significant dif-
ference in sleep duration between valerian and placebo (Figure A 4, Figure A 5 and Figure A 6
in Appendix E).

Figure 4: Forest-plot of meta-analysis on sleep duration comparing valerian versus placebo

Study Weight MD [95% CI]
Leathwood 1985 . 32.02% T7.00[-11.07, 25.07]
Schulz 1994 —_— 245% -1860[-8391, 46.71]
Taibi 2009 1.06% 5060 [48.67, 149.87]
Dimpfel 2007 —— 16.75% -5.31[-30.30, 19.68]
Chandra Shekhar 2024 1.27% 149.79[59.10, 240 48]
Diaper 2004 —a— 15.95% 3.40[-22.21, 29.01]
Donath 2000 —— 30.49% -2.37[-20.89, 16.13]
Random-Effects Model - 100% 3.16[-7.07, 13.39]
T T T 1
-100 0 100 200 300
Favours placebo Favours valerian

Abbreviations: Cl, confidence interval; MD, mean difference
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Table 12 summarises the results of the RCTs that were not included in the meta-analysis. Oxman
et al. 2007°°, Coxeter et al. 2003% and Cuellar et al. 2009°! did not report sleep duration in minutes
but rather as score or as proportion of treatment success. To calculate MD (rather than SMD) these
studies were excluded from the meta-analysis and are presented in the Table 12 only. Taibi et al.
2009'°2 used wrist actigraphy (included in the meta-analysis) and a sleep diary (shown in the Table
12). Chandra Shekhar et al. 2024%° used 2 objective methods (polysomnography and wrist actig-
raphy) and the polysomnography data was included in the meta-analysis and the actigraphy data
is presented in the Table 12. Donath et al. 2000% measured sleep duration using both a poly-

somnography (included in the meta-analysis) and a questionnaire (shown in the Table 12).

Regarding treatment effects, Oxman et al. 2007% and Chandra Shekhar et al. 2024°° favoured
valerian, while Taibi et al. 2009'%2, Coxeter et al. 2003%° and Donath et al. 2000% favoured placebo.
Cuellar et al. 2009°" found no difference between treatments. However, statistical significance can-

not be determined for these outcomes as MD and confidence intervals were not calculated.

Table 12: Synthesis without meta-analysis on sleep duration comparing valerian versus placebo

Study Instrument Measure Unit Value in- N interv. Value N comp.
terv. comp.

Oxman 2007%° subjective  change from score 1to 7(1=<4hbis7= 0.28 202 0.17 203
baseline =8 h)

Taibi 20092 subjective  post-interv. minutes 406.9 7 419.3 8

Chandra Shekhar objective change from minutes 56.31 37 2.33 35

2024% baseline

Coxeter 2003% subjective  change from proportion of treatment suc- 0.35 24 24
baseline cess

Cuellar 2009 subjective  change from score -0.6 17 -0.6 20
baseline

Donath 2000% subjective  post-interv. minutes 325 16 335 16

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.1.3  Sleep quality

Six RCTs that assessed sleep quality for valerian compared to placebo were included in the meta-
analyses. The studies used different instruments to assess sleep quality, necessitating the calcu-
lation of standardised mean differences (SMD) for meta-analysis. Consequently, 2 separate meta-
analyses were conducted: one analysing post-intervention scores (3 studies) and another examin-
ing change from baseline scores (3 studies). Sleep quality showed statistically significant improve-
ment with valerian compared to placebo for post-intervention scores, but no statistically significant
difference was observed for change from baseline scores. The pooled estimated SMD for outcomes
reported as post-intervention was -1.51 (95% CI -2.84 to -0.17, Figure 5) and for outcomes re-
ported as change from baseline was -0.03 (95% CI -0.21 to 0.15, Figure 6). An SMD smaller than

zero would favour valerian and an SMD greater than zero would favour placebo. Subgroup change
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from baseline meta-analysis restricted to studies with no comorbidities also showed no statistically

significant difference in sleep quality between valerian and placebo (Figure A 7 in Appendix E).

Of note, two of the three RCTs included in the post-intervention meta-analysis had a follow-up
period of only one day (Leathwood et al. 1985% and Diaper et al. 2004%). When these two studies
are excluded, only one study remains (follow-up 28 days), resulting in high uncertainty around this
finding. The three RCTs included in the change from baseline meta-analysis had follow up = 14

days.

Figure 5: Forest-plot of meta-analysis on sleep quality comparing valerian versus placebo post-interven-
tion scores

Study Weight SMD [95% CI]
Leathwood 1985 27.32% -2.50[-3.89,-1.10]
Worbach 1996 —— 37.40% -1.99[2.43, 1.54]
Diaper 2004 — 3527% -0.24[-0.93, 0.46]
Random-Effects Model 100% -1.51[-2.84,-0.17]

T T T T 1

4 -3 2 -1 0 1

Favours valerian Favours placebo

Abbreviations: Cl, confidence interval; SMD, standardised mean difference

Figure 6: Forest-plot of meta-analysis on sleep quality comparing valerian versus placebo change from
baseline scores

Study Weight SMD [95% CI]
Jacobs 2005 — 40.05% 0.06[-0.18, 0.30]
Oxman 2007 —— 52.87% -0.13[-0.33,0.086]
Cuellar 2009 7.08% 0221043 0.87]
Random-Effects Model —e————— 100% -0.03[-0.21,0.15]

T T 1

0.5 0 05 1

Favours valerian Favours placebo

Abbreviations: Cl, confidence interval; SMD, standardised mean difference

Table 13 summarises the results of the RCTs that were not included in the meta-analysis. Leath-
wood et al. 1982° reported sleep quality as proportion of people in categories (worse than usual/
better than usual) rather than as a continuous score. Taibi et al. 20092 did not specify the direction

of the score (i.e., whether higher scores indicated better or worse sleep quality) and Coxeter et al.
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2003 did not report sleep quality as score but rather as proportion of treatment success. Donath

et al. 2000°* reported sleep quality as a percentage, but the reference value was not specified.

Regarding treatment effects, Leathwood et al. 1982% favoured valerian based on the percentage
of respondents who reported sleeping better than usual, while Coxeter et al. 2003%° favoured pla-
cebo. The direction of treatment effects in Taibi et al. 2009'%? and Donath et al. 2000%* could not
be determined. However, statistical significance cannot be determined for these outcomes as MD

and confidence intervals were not calculated.

Table 13: Synthesis without meta-analysis on sleep quality comparing valerian versus placebo

Study Instrument Measure Unit Value N interv. Value comp. N comp.
interv.
Leathwood subjective post-interv.  percent of responses  worse than 61 worse than usual: 61
1982%" usual: 28.14, 24.04,
better than better than usual:
usual: 52.24 27.76
Taibi 20092 subjective post-interv.  score 0 to 10 (direction 6.10 7 5.8 8
unknown)
Coxeter 2003%°  subjective post-interv.  proportion of treatment 0.49 24 24
success
Donath 2000%  subjective post-interv.  percent 47.53 16 52.267 16

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.1.4  Night awakenings

Six RCTs that assessed night awakenings for valerian compared to placebo were included in the
meta-analyses. The studies used different instruments to assess night awakenings, necessitating
the calculation of standardised mean differences (SMD) for meta-analysis. Consequently, 2 sepa-
rate meta-analyses were conducted: one analysing post-intervention scores (4 studies) and an-
other examining change from baseline scores (2 studies). No statistically significant difference in
hight awakenings was observed between valerian and placebo for either the post-intervention or
the change from baseline analysis. The pooled estimated SMD for outcomes reported as post-
intervention was -0.2 (95% CI -0.65 to 0.25, Figure 7) and for outcomes reported as change from
baseline was -0.06 (95% CI -0.42 to 0.30, Figure 8). An SMD smaller than zero would favour
valerian and an SMD greater than zero would favour placebo. Subgroup meta-analysis restricted
to studies with follow-up = 7 days and no comorbidities also showed no statistically significant dif-
ference in night awakenings reported as post-intervention between valerian and placebo (Figure
A 8 and Figure A 9 in Appendix E). Subgroup post-intervention meta-analysis restricted to studies
with follow-up = 14 days was not possible as only on study had a follow-up of = 14 days. Of note,

both studies included in the change from baseline meta-analysis had follow-up = 17 days.
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Figure 7: Forest-plot of meta-analysis on night awakenings comparing valerian versus placebo post-inter-
vention

Study Weight SMD [95% CI]
Taibi 2009 14.89% -0.05[-1.11, 1.01]
Taibi 2009 L 28.03% 0.18[-0.52, 0.87]
Dimpfel 2007 ] 29.00% -0.76[-1.44,-0.08]
Diaper 2004 n 28.08% -0.09[-0.78, 0.61]
Random-Effects Model ———————— 100% -0.20[-0.65, 0.25]

T T T T T 1

15 -1 05 0 05 1 15

Favours valerian Favours placebo

Abbreviations: Cl, confidence interval; SMD, standardised mean difference

Figure 8: Forest-plot of meta-analysis on night awakenings comparing valerian versus placebo change
from baseline

Study Weight SMD [95% CI]
Jacobs 2005 48.21% 0.13[-0.11, 0.37]
Oxman 2007 —_— . 51.79% -0.24[-0.44,-0.05]
Random-Effects Model 100% -0.06[-0.42, 0.30]
T T T T ]
06 04 02 0 02 04
Favours valerian Favours placeba

Abbreviations: Cl, confidence interval; SMD, standardised mean difference

Table 14 summarises the results of the RCTs that were not included in the meta-analysis. Taibi et
al. 2009'%2 used wrist actigraphy (included in the meta-analysis) and a sleep diary (shown in the
Table 14). Coxeter et al. 2003 did not report number of night awakenings but rather proportion of
treatment success. Diaper et al. 2004°? assessed night awakenings using sleep electroenceph-
alography (EEG) (included in the meta-analysis) and a questionnaire (shown in the Table 14).
Additionally, Diaper et al. 2004° reported number of awakenings measured by EEG using two
thresholds: awakenings lasting less than 1 minute (shown in the Table 14) and awakenings lasting

more than 1 minute (included in the meta-analysis).

Regarding treatment effects, Taibi et al. 2009'%2, Coxeter et al. 2003%° and Diaper et al. 2004°
favoured placebo. However, statistical significance cannot be determined for these outcomes as

MD and confidence intervals were not calculated.
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Table 14: Synthesis without meta-analysis on night awakenings comparing valerian versus placebo.

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Taibi 20092 subjective post-interv. percent 4.6 7 2.8 8
Coxeter 2003%  subjective post-interv. proportion of treatment suc- 0.35 24 24
cess
Diaper 2004% subjective post-interv. score 1to 100 (higher = easier49.8 16 52.5 16

and quicker than usual)

Diaper 2004% objective post-interv. number of awakenings < 1min 27.3 16 22.7 16

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.1.5 Sleep efficiency

Seven RCTs that assessed sleep efficiency for valerian compared to placebo were included in the
meta-analysis. Sleep efficiency was not statistically significantly different between valerian and pla-
cebo. The pooled estimated MD was 1.36 (95% CI -2.58 to 5.30, Figure 9), with moderate hetero-
geneity (1> = 55.59%). An MD smaller than zero would favour placebo and an MD greater than zero
would favour valerian. Subgroup meta-analysis restricted to studies with follow-up = 7 days, follow-
up = 14 days and no comorbidities also showed no statistically significant difference in sleep effi-
ciency between valerian and placebo (Figure A 10, Figure A 11, and Figure A 12 in Appendix
E).

Figure 9: Forest-plot of meta-analysis on sleep efficiency comparing valerian versus placebo.

Study Weight MD [95% CI]
Schulz 1994 6.70% -3.90[-17.15, 9.35]
Taibi 2009 10.03% 0.00[-9.94, 9.94]
Taibi 2009 11.82% -240[-11.08, 6.28]
Dimpfel 2007 —a— 1861% -1.07[-6.30, 4.16]
Chandra Shekhar 2024 —a— 19.77% 9.85[ 5.11,14.59]
Diaper 2004 —a— 18.41% 0.70[-4.61, 6.01]
Donath 2000 —_—.——— 1467% 020[-685, 7.25]
Random-Effects Model i i—— 100% 1.36[-2.58, 5.30]

T T T 1

20 10 0 10 20

Favours placebo Favours valerian

Abbreviations: Cl, confidence interval; MD, mean difference

Table 15 summarises the results of the RCTs that were not included in the meta-analysis. Taibi et
al. 2009'%2 used wrist actigraphy (included in the meta-analysis) and a sleep diary (shown in the
Table 15). Chandra Shekhar et al. 20248 used 2 objective methods (polysomnography and wrist
actigraphy) and the polysomnography data was included in the meta-analysis and the actigraphy

data is presented in the Table 15. Cuellar et al 2009° did not report sleep efficiency as percentage
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of time in bed but rather as PSQI score. To calculate MD (rather than SMD) the study of Cuellar et

al 2009°" was excluded from the meta-analysis and is presented in the Table 15 only.

Regarding treatment effects, Chandra Shekhar et al. 20242 and Cuellar et al 2009°' favoured va-
lerian while Taibi et al. 2009'%? favoured placebo. However, statistical significance cannot be de-

termined for these outcomes as MD and confidence intervals were not calculated.

Table 15: Synthesis without meta-analysis on sleep efficiency comparing valerian versus placebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Taibi 20092 subjective post-interv. percent 83.2 7 90.2 8
Chandra Shekhar objective change from  percent 11.33 37 0.61 35
2024% baseline
Cuellar 2009%! subjective change from  score 0 to 3 (higher = lower -0.6 17 -0.5 20
baseline efficiency)

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.1.6 PSAQl total score

Six RCTs that assessed PSQI total score for valerian compared to placebo were included in the
meta-analysis. PSQI total score was statistically significantly lower (better) with valerian compared
to placebo. The pooled estimated MD was -3.67 (95% CI-5.22 to -2.13, Figure 10), with substantial
heterogeneity (12 = 84.15%). An MD smaller than zero would favour valerian and an MD greater
than zero would favour placebo. Of note, all studies included in the meta-analysis had follow-up =
28 days. Subgroup meta-analysis restricted to studies with no comorbidities also showed statisti-
cally significant lower (better) PSQI total score with valerian compared to placebo (Figure A 13 in
Appendix E). Of note, the study by Tammadon et al. 2021'% included haemodialysis patients but
was, after consultation with a clinical expert, not excluded in subgroup meta-analysis, as this

comorbidity was not deemed to be a contraindication or a reason to forego treatment.

Figure 10: Forest-plot of meta-analysis on PSQI total score comparing valerian versus placebo

Study Weight MD [95% CI]
Taavoni 2011 —— 18.40% -3.38[-4.68, -2.08]
Tammadon 2021 —— 17.31% -4.40[-5.98,-2.82]
Jokar 2016 —a— 19.19% -5.27 [-6.34, -4.20]
Ahmadi 2017 —_—— 13.05% -6.24[-8.65,-3.83]
Chandra Shekhar 2024 —— 20.25% -1.96[-2.67, -1.25]
Cuellar 2009 10.90% -0.10[-3.36, 3.16]
Random-Effects Model —————— 100% -3.67[-5.22 -2.13]

T T ]

10 -5 0 5

Favours valerian Favours placebo

Abbreviations: Cl, confidence interval; MD, mean difference
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6.2.5.1.7 Feeling of waking up refreshed

Four RCT that assessed the feeling of waking up refreshed for valerian compared to placebo were
included in the present analysis. Table 16 summarises the results of these RCTs. Meta-analysis
was not possible for the following reasons: Leathwood et al. 1985% did not report uncertainty
measures and Coxeter et al. 2003%° did not report values for the placebo group. Among the two
remaining studies, different outcome measurement scales were employed, necessitating the cal-
culation of SMD. However, one study reported change from baseline values while the other re-
ported post-intervention values. Since these two types of effect measures cannot be pooled when

calculating SMD, meta-analysis was not feasible.

Regarding treatment effects, Leathwood et al. 1985%, Vorbach et al. 1996'°° and Chandra Shekhar
et al. 2024% favoured valerian whereas for Coxeter et al. 2003% it is unclear whether it favoured
valerian or placebo. However, statistical significance cannot be determined for these outcomes as

MD and confidence intervals were not calculated.

Table 16: Synthesis without meta-analysis on feeling of waking up refreshed comparing valerian versus
placebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Leathwood 1985%  subjective post-interv. 9 point scale (higher = bet- 5.4 7 5.2 7
ter form (less sleepiness))
Vorbach 1996'®  subjective post-interv. score 0 to 4 (higher = bet- 3 59 2.7 58
ter feeling of waking up re-
freshed)
Chandra Shekhar  subjective change from  Visual analogue scale of -1.04 37 -0.27 35
2024%° baseline 10cm, (higher = worse feel-
ing of waking up refreshed)
Coxeter 2003% subjective post-interv. Likert scale: 0 = very tired 0.40 24 24

or fatigued, 5 = average, 10
= very refreshed

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.1.8 Daytime sleepiness

One RCT that assessed daytime sleepiness for valerian compared to placebo was included in the
present analysis. The results of this study are presented in Table 17. Regarding daytime sleepiness
Chandra Shekhar 20248° favoured valerian. However, statistical significance cannot be determined

for these outcomes as MD and confidence intervals were not calculated.

Table 17: Synthesis without meta-analysis on daytime sleepiness comparing valerian versus placebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Chandra Shekhar  subjective change from  score from 0 to 24 (higher -0.76 37 -0.03 35
20248%° baseline score = higher daytime
sleepiness)

Abbreviations: comp, comparator; interv, intervention; N, sample size
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6.2.5.2 PICO 1: Benzodiazepines

6.2.5.2.1  Sleep latency

One RCT that assessed sleep latency for valerian compared to benzodiazepine was included in
the present analysis. The results of this study are presented in Table 18. Aliakbari et al. 2018108
did not report the value for sleep latency in the control group but stated that sleep latency was

shorter in the intervention group compared to the control group.

Table 18: Synthesis without meta-analysis on sleep latency comparing valerian versus benzodiazepine

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Aliakbari 2018"%  subjective post-interv. hours 0.74 40 40

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.2.2  Sleep duration

One RCT that assessed sleep duration for valerian compared to benzodiazepine was included in
the present analysis. The results of this study are presented in Table 19. Aliakbari et al. 2018108
did not report the value for sleep duration in the control group but stated that sleep duration was

longer in the intervention group compared to the control group.

Table 19: Synthesis without meta-analysis on sleep duration comparing valerian versus benzodiazepine

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Aliakbari 2018"%  subjective post-interv. score 5.38 40 40

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.2.3 Sleep quality

Two RCTs that assessed sleep quality for valerian compared to benzodiazepine were included in
the meta-analysis. Sleep quality was not statistically significantly different between valerian and
benzodiazepine. The pooled estimated MD was 0.04 (95% CI -0.16 to 0.25, Figure 11). An MD
smaller than zero would favour benzodiazepines and an MD greater than zero would favour vale-

rian. Of note, both studies included in the meta-analysis had follow-up = 28 days.
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Figure 11: Forest-plot of meta-analysis on sleep quality comparing valerian versus benzodiazepines

Study Weight MD [95% CI]

Ziegler 2002 — 81.87% 0.03[-0.20, 0.26]

Dorn 2000 18.13% 0.10[.0.39, 0.59]

Random-Effects Model —— 100% 0.04[.0.16, 0.25]
[ T T T

-0.4 02 0 02 04

Favours benzodiazepines Favours valerian

Abbreviations: Cl, confidence interval; MD, mean difference

6.2.5.2.4 PSQIl total score

One RCT that assessed PSQI total score for valerian compared to benzodiazepine was included

in the present analysis. The results of this study are presented in Table 20. Aliakbari et al. 2018108

did not report PSQI total scores for intervention and control group but stated that the intervention

group had lower PSQI total scores than the control group, indicating better sleep quality.

Table 20: Synthesis without meta-analysis on PSQI total score comparing valerian versus benzodiazepine

Study Instrument Measure Unit Value

interv.

N interv. Value N comp.
comp.

Aliakbari 2018 subjective Unknown score 0 to 21 (higher =
worse sleep quality)

40 40

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.2.5 Feeling of waking up refreshed

Two RCTs that assessed feeling of waking up refreshed for valerian compared to benzodiazepine

were included in the meta-analysis. The feeling of waking up refreshed was not statistically signifi-

cantly different between valerian and benzodiazepine. The pooled estimated MD was 0.13 (95%

CI -0.11 to 0.38, Figure 12). An MD smaller than zero would favour benzodiazepines and an MD

greater than zero would favour valerian. Of note, both studies included in the meta-analysis had

follow-up = 28 days.
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Figure 12: Forest-plot of meta-analysis on feeling of waking up refreshed comparing valerian versus ben-
zodiazepines

Study Weight MD [95% CI]
Ziegler 2002 — 8552% 012[-0.14,0.38]
Daom 2000 14.48% 020[-0.44,0.84]
Random-Effects Model e —— 100% 0.13[-0.11,0.38]
T T ]
05 0 05 1
Favours benzodiazepines Favours valerian

Abbreviations: Cl, confidence interval; MD, mean difference

6.2.5.3 PICO 1: Others

6.2.5.3.1  Sleep latency

One RCT that assessed sleep latency for valerian compared to neurexan was included in the pre-
sent analysis. The results of this study are presented in Table 21. Regarding sleep latency Wald-
schiitz 2008""" favoured valerian. However, statistical significance cannot be determined for these

outcomes as MD and confidence intervals were not calculated.

Table 21: Synthesis without meta-analysis on sleep latency comparing valerian versus neurexan

Study Instrument  Measure Unit Value N interv. Value N comp.
interv. comp.
Waldschiitz 2008 subjective change from  minutes -38.2 164 -37.3 156
baseline

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.3.2 Sleep duration

One RCT that assessed sleep duration for valerian compared to neurexan was included in the
present analysis. The results of this study are presented in Table 22. Regarding sleep duration
Waldschitz 2008'!! favoured neurexan. However, statistical significance cannot be determined for

these outcomes as MD and confidence intervals were not calculated.

Table 22: Synthesis without meta-analysis on sleep duration comparing valerian versus neurexan

Study Instrument  Measure Unit Value N interv. Value N comp.
interv. comp.
Waldschiitz 2008'""  subjective change from  hours 2 164 2.2 156
baseline

Abbreviations: comp, comparator; interv, intervention; N, sample size
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6.2.5.3.3 Sleep quality

Three RCTs that assessed the sleep quality for valerian compared to gabapentin'®, neurexan'"
or relaxation therapy''? were included in the present analysis. Table 23 summarises the results of
these RCTs. Meta-analysis was not possible because the three RCTs used different comparators.
Regarding sleep quality Hajizadeh 2023'%° and Jokar 2016''? favoured valerian and Waldschiitz
2008'"" favoured neurexin. However, statistical significance cannot be determined for these out-

comes as MD and confidence intervals were not calculated.

Table 23: Synthesis without meta-analysis on sleep quality comparing valerian versus others

Study Instrument  Measure Unit Value N interv. Value N comp.
interv. comp.

Hajizadeh 2023'®  subjective change from  score 0 to 21 (higher = -3.15 15 -1.86 16
baseline worse sleep quality)

Waldschiitz 2008'""  subjective change from  score 0 to 21 (higher = -7.3 164 -7.5 156
baseline worse sleep quality

Jokar 201612 subjective change from  score 0 to 21 (higher = -5.31 43 -5.19 43
baseline worse sleep quality)

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.4 PICO 2: Placebo

6.2.5.4.1 Sleep latency

Three RCTs that assessed sleep latency (time to fall asleep) for valerian with lemon balm or hops
compared to placebo were included in the meta-analysis. Morin et al. 2005''® and Rodenbeck et
al. 1998""" evaluated valerian-hops combination versus placebo while DreRing et al. 1996'23 eval-
uated a valerian-lemon balm combination versus placebo. Sleep latency was not statistically sig-
nificantly different between valerian with lemon balm or hops and placebo. The pooled estimated
MD was -2.75 (95% CI -16.68 to 11.19, Figure 13). An MD smaller than zero would favour valerian
and an MD greater than zero would favour placebo. Of note, all studies included in the meta-anal-

ysis had follow-up = 14 days.
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Figure 13: Forest-plot of meta-analysis on sleep latency comparing valerian with lemon balm or hops ver-
sus placebo

Study Weight MD [95% CI]
Morin 2005 — 39.24% -929[-18.30,-0.28]
Drefling 1996 28.79% -10.20[-26.35, 5.939]
Rodenbeck 1998 —_———————— 31.97% 12.00[-1.92, 2592
Random-Effects Model ——————— 100% -2.75[-16.68, 11.19]

T T T T T 1

-30 20 -10 0 10 20 30

Favours valerian Favours placebo

Abbreviations: Cl, confidence interval; MD, mean difference

Table 24 summarizes the results of the studies that were not included in the meta-analysis. All of
these compared a combination of valerian with hops versus placebo. Koetter et al. 2007° and
Gammoh et al. 20175 did not report uncertainty measures and were therefore excluded from
meta-analysis. Morin et al. 2005"¢ assessed sleep latency using both an objective method (poly-
somnography), which was included in the meta-analysis and a subjective method (sleep diary),

which is presented in the Table 24.

Regarding treatment effects, Koetter et al. 2007% and Gammoh et al. 2017'"5 favoured valerian
with hops while Morin et al. 2005''® favoured placebo. However, statistical significance cannot be

determined for these outcomes as MD and confidence intervals were not calculated.

Table 24: Synthesis without meta-analysis on sleep latency comparing valerian with lemon balm or hops
versus placebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Koetter 2007% objective change from  minutes -44.5 9 5.5 8
baseline
Morin 2005'¢ subjective post-interv. minutes 25.89 59 23.71 65
Gammoh 2017'®  subjective post-interv. score 0 to 100 (higher = 5.02 65 4.82 76
better getting to sleep)
Gammoh 2017'®  subjective post-interv. minutes 64.11 65 7183 76

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.4.2  Sleep duration

Two RCTs that assessed sleep duration for valerian with hops compared to placebo were included
in the meta-analysis. Sleep duration was not statistically significantly different between valerian
with hops and placebo. The pooled estimated MD was 9.77 (95% CI -18.69 to 38.23, Figure 14).
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An MD smaller than zero would favour placebo and an MD greater than zero would favour valerian.

Of note, both studies included in the meta-analysis had follow-up = 14 days.

Figure 14: Forest-plot of meta-analysis on sleep duration comparing valerian with hops versus placebo

Study Weight MD [95% CI]
Morin 2005 ] 76.03% 1096 [-21.68,43.60]
Rodenbeck 1998 2397% 6.00[-5213,64.13]
Random-Effects Model e —— 100% 977 [-18.69, 38.23]
T T T 1
-100 -50 0 50 100
Favours placebo Favours valerian

Abbreviations: Cl, confidence interval; MD, mean difference

Table 25 summarises the results of the RCTs that were not included in the meta-analysis. Morin et
al. 2005''6 and Gammoh et al. 2017"5 evaluated valerian-hops combination versus placebo. Gam-
moh et al. 2017 did not report uncertainty measures and was therefore excluded from meta-
analysis. Morin et al. 2005''® assessed sleep duration using both an objective method (poly-
somnography), which was included in the meta-analysis and a subjective method (sleep diary),

which is presented in the Table 25.

Regarding treatment effects, Gammoh et al. 20175 and Morin et al. 20056 favoured valerian with
hops. However, statistical significance cannot be determined for these outcomes as MD and con-

fidence intervals were not calculated.

Table 25: Synthesis without meta-analysis on sleep duration comparing valerian with hops versus pla-
cebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.

Morin 20056 subjective post-interv. minutes 418.82 58 405.75 65

Gammoh 2017'"®  subjective post-interv. minutes 413.4 65 408 76

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.4.3 Sleep quality

Three RCT that assessed sleep quality for valerian with lemon balm or hops compared to placebo
were included in the present analysis. As only the study of DreRing et al. 1996'23 reported uncer-
tainty measures meta-analysis was not possible. Table 26 summarizes the results of these studies.
Leathwood et al. 1982°% and Gammoh et al. 2017""® evaluated valerian-hops combination versus

placebo while Drefing et al. 199623 evaluated a valerian-lemon balm combination versus placebo.
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Regarding treatment effects, Leathwood et al. 1982°7 favoured valerian with hops based on the
percentage of respondents who reported sleeping better than usual, DreRing et al. 199622 favoured
valerian with lemon balm, while Gammoh et al. 2017"' favoured placebo. However, statistical sig-
nificance cannot be determined for these outcomes as MD and confidence intervals were not cal-

culated.

Table 26: Synthesis without meta-analysis on sleep quality comparing valerian with lemon balm or hops
versus placebo

Study Instrument  Measure Unit Value Ninterv. Value comp. N comp.
interv.
Leathwood 1982%  subjective post-interv.  percent of participants  worse than 61 worse than 61
usual: 30.12, usual: 24.04,
better than better than
usual: 54 usual: 27.76
DreRing 1996'% subjective post-interv.  score unknown range  2.64 32 2.32 34
DreRing 1996'% subjective post-interv.  score 0 to 10 (higher= 5.5 32 4.8 34

better sleep quality)

Gammoh 2017'"®  subjective post-interv.  score (higher =worse  5.33 65 4.85 76
sleep quality)

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.4.4 Night awakenings

Two RCT that assessed night awakenings for valerian with hops compared to placebo were in-
cluded in the present analysis. As only the study of Rodenbeck et al. 1998""” reported uncertainty
measures meta-analysis was not possible. Table 27 summarizes the results of these studies. Re-
garding treatment effects, Gammoh et al. 2017'5 favoured valerian with hops while Rodenbeck et
al. 1998""” favoured placebo. However, statistical significance cannot be determined for these out-

comes as MD and confidence intervals were not calculated.

Table 27: Synthesis without meta-analysis on night awakenings comparing valerian with hops versus pla-
cebo

Study Instrument Measure Unit Value in- N interv. Value N comp.
terv. comp.

Gammoh 20175 subjective post-interv. score (higher = better) 5.26 65 4.79 76

Rodenbeck 19987  objective post-interv. number 34 8 23 7

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.4.5 Sleep efficiency

Two RCTs that assessed sleep efficiency for valerian with hops compared to placebo were included
in the meta-analysis. Sleep efficiency was not statistically significantly different between valerian
with hops and placebo. The pooled estimated MD was -2.52 (95% CI -9.38 to 4.35, Figure 15). An
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MD smaller than zero would favour placebo and an MD greater than zero would favour valerian. Of

note, both studies included in the meta-analysis had follow-up = 14 days.

Figure 15: Forest-plot of meta-analysis on sleep efficiency comparing valerian with hops versus placebo

Study Weight MD [95% CI]
Morin 2005 i 50.42% 0.96[-5.03,6.99]
Rodenbeck 1998 4958% -605[-12.17,007]
Random-Effects Model 100% -2.52[-9.38, 4.39]
T T T T ]
-15 -10 -5 0 5 10
Favours placebo Favours valerian

Abbreviations: Cl, confidence interval; MD, mean difference

Table 28 presents the results of the outcome that was not included in the meta-analysis. Morin et
al. 2005'"® assessed sleep efficiency using both an objective method (polysomnography), which
was included in the meta-analysis and a subjective method (sleep diary), which is presented in the
Table 28. Regarding treatment effects, Morin et al. 20056 favoured valerian with hops. However,
statistical significance cannot be determined for this outcome as MD and confidence intervals were

not calculated.

Table 28: Synthesis without meta-analysis on sleep efficiency comparing valerian with hops versus pla-
cebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Morin 20056 subjective post-interv. percent total sleep time of 86.37 58 83.38 65

time spent in bed

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.4.6 PSAQl total score

One RCT that assessed PSQI total score for valerian with lemon balm compared to placebo was
included in the present analysis. The results of this study are presented in Table 29. Regarding
treatment effects, Taavoni et al. 2013"'* favoured valerian with lemon balm. However, statistical
significance cannot be determined for this outcome as MD and confidence intervals were not cal-

culated.
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Table 29: Synthesis without meta-analysis on PSQI total score comparing valerian with lemon balm ver-

sus placebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Taavoni 2013 subjective post-interv. score 0 to 21 (higher = 6.5 50 10.5 50

worse sleep quality)

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.4.7 Feeling of waking up refreshed

One RCT that assessed feeling of waking up refreshed for valerian with hops compared to placebo

was included in the present analysis. The results of this study are presented in Table 30.Regarding

feeling of waking up refreshed Gammoh et al. 2017'"S favoured valerian with hops. However, sta-

tistical significance cannot be determined for these outcomes as MD and confidence intervals were

not calculated.

Table 30: Synthesis without meta-analysis on feeling of waking up refreshed comparing valerian with

hops versus placebo

Study Instrument  Measure Unit Value N interv. Value N comp.
interv. comp.
Gammoh 20175 subjective post-interv. score 0 to 100 (higher=  5.37 65 4.8 76

better behaviour following
wakefulness)

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.4.8 Daytime sleepiness

One RCT that assessed daytime sleepiness for valerian with lemon balm compared to placebo was

included in the present analysis. The results of this study are presented in Table 31. Regarding

daytime sleepiness DreRing 199623 favoured valerian with lemon balm. However, statistical signif-

icance cannot be determined for these outcomes as MD and confidence intervals were not calcu-

lated.

Table 31: Synthesis without meta-analysis on daytime sleepiness comparing valerian with lemon balm

versus placebo

Study Instrument  Measure Unit Value N interv. Value N comp.
interv. comp.
DreRing 1996 % subjective post-interv.  Visual analogue scale 0 to 4.8 32 5.8 34
10 (higher = more tired-
ness)
Abbreviations: comp, comparator; interv, intervention; N, sample size
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6.2.5.5 PICO 2: Others

6.2.5.5.1  Sleep latency

Two RCTs that assessed the sleep latency for valerian compared to diphenhydramine'®, or chlor-
pheniramine''® were included in the present analysis. Table 32 summarises the results of these
RCTs. Meta-analysis was not possible because the two RCTs used different comparators. Regard-
ing sleep latency Morin 2005"'® favoured valerian with hops when objectively measured and di-
phenhydramine when subjectively measured, while Gammoh 2017"' favoured chlorpheniramine.
However, statistical significance cannot be determined for these outcomes as MD and confidence

intervals were not calculated.

Table 32: Synthesis without meta-analysis on sleep latency comparing valerian with hops versus others

Study Instrument  Measure Unit Value N interv. Value N comp.
interv. comp.

Morin 2005 objective post-interv. minutes 9.06 22 1046 26

Morin 2005'¢ subjective post-interv. minutes 25.89 59 2211 60

Gammoh 20175 subjective post-interv. minutes 64.11 65 36.08 50

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.5.2 Sleep duration

Two RCTs that assessed the sleep duration for valerian with hops compared to diphenhydra-
mine''®, or chlorpheniramine’'® were included in the present analysis. Table 33 summarises the
results of these RCTs. Meta-analysis was not possible because the two RCTs used different com-
parators. Regarding sleep duration Morin 2005''® favoured diphenhydramine when objectively
measured and valerian with hops when subjectively measured, while Gammoh 20175 favoured
valerian with hops. However, statistical significance cannot be determined for these outcomes as

MD and confidence intervals were not calculated.

Table 33: Synthesis without meta-analysis on sleep duration comparing valerian with hops versus others

Study Instrument  Measure Unit Value N interv. Value N comp.
interv. comp.

Morin 20056 objective post-interv. minutes 381.36 22 382.77 26

Morin 20056 subjective post-interv. minutes 418.82 58 399.96 58

Gammoh 20175 subjective post-interv. minutes 413.4 65 3948 50

Abbreviations: comp, comparator; interv, intervention; N, sample size
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6.2.5.5.3 Sleep quality

One RCT that assessed sleep quality for valerian with hops compared to chlorpheniramine was
included in the present analysis. The results of this study are presented in Table 34. Regarding
sleep quality Gammoh 2017'"5 favoured valerian with hops. However, statistical significance can-

not be determined for these outcomes as MD and confidence intervals were not calculated.

Table 34: Synthesis without meta-analysis on sleep quality comparing valerian with hops versus others

Study Instrument  Measure Unit Value N interv. Value N comp.
interv. comp.
Gammoh 20175 subjective post-interv. score (higher = worse 5.33 65 6.82 50

sleep quality)

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.5.4  Night awakenings

One RCT that assessed night awakenings for valerian with hops compared to chlorpheniramine
was included in the present analysis. The results of this study are presented in Table 35. Regarding
night awakenings Gammoh 2017""5 favoured chlorpheniramine. However, statistical significance

cannot be determined for these outcomes as MD and confidence intervals were not calculated.

Table 35: Synthesis without meta-analysis on night awakenings comparing valerian with hops versus oth-
ers

Study Instrument  Measure Unit Value N interv. Value N comp.
interv. comp.
Gammoh 20175 subjective post-interv. score (higher = better) 5.26 65 6.32 50

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.5.5 Sleep efficiency

One RCT that assessed sleep efficiency for valerian with hops compared to diphenhydramine was
included in the present analysis. The results of this study are presented in Table 36. Regarding
sleep efficiency Morin 2005'6 favoured diphenhydramine when objectively measured and valerian
with hops when subjectively measured. However, statistical significance cannot be determined for

these outcomes as MD and confidence intervals were not calculated.

Table 36: Synthesis without meta-analysis on sleep efficiency comparing valerian with hops versus oth-
ers

Study Instrument  Measure Unit Value N interv. Value N comp.
interv. comp.

Morin 20056 objective post-interv. percent 84.68 22 86.31 26

Morin 20056 subjective post-interv. percent 86.37 58 85.62 58

Abbreviations: comp, comparator; interv, intervention; N, sample size
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6.2.5.5.6 Feeling of waking up refreshed

One RCT that assessed feeling of waking up refreshed for valerian with hops compared to chlor-
pheniramine was included in the present analysis. The results of this study are presented in Table
37. Regarding feeling of waking up refreshed Gammoh 2017'"5 favoured chlorpheniramine. How-
ever, statistical significance cannot be determined for these outcomes as MD and confidence in-

tervals were not calculated.

Table 37: Synthesis without meta-analysis on feeling of waking up refreshed comparing valerian with
hops versus others

Study Instrument  Measure Unit Value N interv. Value N comp.
interv. comp.
Gammoh 20175 subjective post-interv.  score 0 to 100 (higher = 5.37 65 6.64 50

better behaviour following
wakefulness)

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.6 PICO 3: Placebo

6.2.5.6.1  Anxiety measured by State STAI

One RCT that assessed anxiety by State (STAI) for valerian with lemon balm compared to placebo
was included in the present analysis. The results of this study are presented in Table 38. Regarding
treatment effects, Kennedy et al. 2006 favoured valerian with lemon balm. However, statistical
significance cannot be determined for this outcome as MD and confidence intervals were not cal-

culated.

Table 38: Synthesis without meta-analysis on State (STAI) comparing valerian with lemon balm versus
placebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Kennedy 2006'"®  subjective change from  score 20 to 80 (higher = -3.29 -0.71
baseline greater anxiety)

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.6.2 Anxiety measured by Trait STAI

One RCT that assessed anxiety by Trait (STAI) for valerian with lemon balm compared to placebo
was included in the present analysis. The results of this study are presented in Table 39. Regarding
treatment effects, Kennedy et al. 2006 favoured valerian with lemon balm. However, statistical
significance cannot be determined for this outcome as MD and confidence intervals were not cal-

culated.
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Table 39: Synthesis without meta-analysis on Trait (STAI) comparing valerian with lemon balm versus pla-
cebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Kennedy 2006'"®  subjective change from  score 20 to 80 (higher =  -0.96 0.33
baseline greater anxiety)

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.6.3 Anxiety measured by a visual analogue scale

One RCT that assessed anxiety for valerian with hops compared to placebo was included in the
present analysis. The results of this study are presented in Table 40. Regarding treatment effects,
Gammoh et al. 2017""% favoured valerian with hops. However, statistical significance cannot be

determined for this outcome as MD and confidence intervals were not calculated.

Table 40: Synthesis without meta-analysis on anxiety comparing valerian with hops versus placebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Gammoh 2017'5  subjective post-interv. score 0 to 10 (higher = 4.9 65 5.15 76

greater anxiety)

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.7 PICO 4: Placebo

6.2.5.7.1  Anxiety measured by STAI

One RCT that assessed STAI-state for valerian with lemon balm, passionflower and butterbur com-
pared to placebo was included in the present analysis. The results of this study are presented in
Table 41. Regarding treatment effects, Meier et al. 2018"?" showed similar values between the
valerian-containing combination product and placebo. However, statistical significance cannot be

determined for this outcome as MD and confidence intervals were not calculated.

Table 41: Synthesis without meta-analysis on STAIl-state comparing valerian with lemon balm, passion-
flower and butterbur versus placebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Meier 20182 subjective post-interv. score 20 to 80 (higher=  31.9 23 31.2 23

greater anxiety)

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.7.2  Anxiety measured by a visual analogue scale
One RCT that assessed anxiety for valerian with lemon balm, passionflower and butterbur com-
pared to placebo was included in the present analysis. The results of this study are presented in

Table 42. Regarding treatment effects, Melzer et al. 200922 favoured valerian with lemon balm,
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passionflower and butterbur. However, statistical significance cannot be determined for this out-

come as MD and confidence intervals were not calculated.

Table 42: Synthesis without meta-analysis on anxiety comparing valerian with lemon balm, passionflower
and butterbur versus placebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Melzer 2009'% subjective post-interv. visual analogue scalein ~ 13.5 59 28.6 54
millimetre (higher = greater
anxiety)

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.5.8 PICO 4: Others

6.2.5.8.1  Anxiety measured by a visual analogue scale

One RCT that assessed anxiety for valerian with lemon balm, passionflower and butterbur com-
pared to valerian with passionflower and lemon balm was included in the present analysis. The
results of this study are presented in Table 43. Regarding treatment effects, Melzer et al. 200922
favoured valerian with lemon balm, passionflower and butterbur. However, statistical significance

cannot be determined for this outcome as MD and confidence intervals were not calculated.

Table 43: Synthesis without meta-analysis on anxiety comparing valerian with lemon balm, passionflower
and butterbur versus valerian with passionflower and lemon balm

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Melzer 2009'% subjective post-interv. visual analogue scalein ~ 13.5 59 19.7 49
millimetre (higher = greater
anxiety)

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6 Findings safety
6.2.6.1 PICO 1: Placebo

6.2.6.1.1  Adverse events

Four RCTs that assessed adverse events for valerian compared to placebo were included in the
present analysis. Koetter et al. 2007% reported zero events in both treatment groups and therefore
needed to be excluded from meta-analysis. Coxeter et al. 2003°° and Donath et al. 2000% reported
number of events and not number of participants and the number of events were higher than the
sample size therefore they had to be excluded from meta-analyses. Finally, meta-analysis was not

possible. Table 44 summarises the results of these studies.

Regarding adverse events, Chandra Shekhar 20248 and Donath et al. 2000% favoured valerian
while Coxeter et al. 2003% favoured placebo. Koetter et al. 2007 found no difference between
treatments. However, statistical significance cannot be determined for these outcomes as RR and

confidence intervals were not calculated.
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Table 44: Synthesis without meta-analysis on adverse events comparing valerian versus placebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.

Koetter 2007°¢ Unknown post-interv. number of events 0 10 0 8

Chandra Shekhar Unknown post-interv. number of events 5 40 7 40

2024%

Coxeter 2003°  subjective post-interv. number of events 99 24 74 24

Donath 2000% Unknown post-interv. number of events 3 16 18 16

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.1.2  Specific adverse events

Seven RCTs that assessed specific adverse events for valerian compared to placebo were included

in the present analysis. Table 45 summarises the results of these RCTs. Meta-analysis was not

possible because the RCTs reported different specific adverse events.

Table 45: Synthesis without meta-analysis on specific adverse events comparing valerian versus placebo

Study Instrument Measure Unit Value N interv. Value comp. N comp.
interv.

Jacobs 2005%  Unknown  post-interv. number of eventsheadache: 39, 135 headache: 28, 135
drymouth: 29, drymouth: 24,
dizziness: 13, dizziness: 8,
abdominal pain: 14, abdominalpain: 11,
diarrhea: 22, diarrhea: 9,
drowsiness: 25, drowsiness: 28,
morning hangover: 22, morning hangover: 16,
restlessness: 12, restlessness: 14,
fatigue: 25, Fatigue: 29,
backpain: 21 backpain: 12

Vorbach 1996'% Unknown  post-interv.  number of partici-headache: 2, 59 fatigue: 1, 58

pants

morning drowsiness: 1

nausea and vomiting
associated with gastric
ulcer: 1

Chandra Shek- subjective

post-interv. number of eventsupper respiratory tract 40

fever: 2, 40

har 2024%° infection: 1, upper respiratory tract
sore throat: 1, infection: 1,
headache: 1, sorehroat: 1,
viral fever: 1, headache: 1,
loose motion: 1 gastritis: 1,
common cold: 1
Coxeter 2003%° subjective  post-interv. number of eventsheadache: 29, headache: 2,

over-stimulation: 4,
restlessness: 13,
Palpitations: 3,
nervousness: 11,
nausea: 6,
stomach pain: 11,
agitation: 12,
diarrhoea: 8,
stomach cramps: 2,
tiredness: 1,
increased snoring: 1,
indigestion: 1,
gastric reflux : 1,
vomiting: 1,

over-stimulation: 6,
restlessness: 15,
nervousness: 9,
nausea: 5,
stomach pain: 7,
agitation: 9,
diarrhoea: 6,
constipation: 2
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Study Instrument Measure Unit Value N interv. Value comp. N comp.
interv.
strange dreams: 2,
dry mouth: 3,
constipation: 3
Diaper 2004% Unknown  post-interv. number of eventsdrowsiness: 4, 16 drowsiness: 1, 16
headache: 1, headache: 2,
exaggerated feelings sleep difficult: 5,
of well-being: 1, depression: 1,
mental dullness: 1 irritability: 1,
confusion: 1,
dehydration: 1,
tiredness: 1
Diaper 2004%>  Unknown  post-interv. number of partici-drowsiness: 4, 16 drowsiness: 1, 16
pants headache: 1, headache: 2,
exaggerated feelings sleep difficult: 4,
of well-being: 1, depression: 1,
mental dullness: 1 irritability: 1,
confusion: 1,
dehydration: 1,
tiredness: 1
Donath 2000%  Unknown  post-interv. number of eventsurticaria accidents: 1, 16 urticaria_accidents: 4, 16
migraine attack: 1, exacerbation of
gastrointestinal com- chronic diseases epi-
plaints: 1 zoonosis: 5,
headaches: 4,
migraine attack: 2,
gastrointestinal com-
plaints: 1,
left-side thoracic pain:
1,
flu and common colds
pharyngeal com-
plaints: 1
Donath 2000%  Unknown  post-interv. number of partici-urticaria accidents: 1, 16 urticaria accidents: 3, 16

pants migraine attack: 1,
gastrointestinal com-
plaints: 1

exacerbation of
chronic diseases epi-
zoonosis: 3,
headaches: 4,
migraine attack: 1,
gastrointestinal com-
plaints: 1,

left-side thoracic pain:
1,

flu and common colds
pharyngeal com-
plaints: 1

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.1.3 Serious adverse events

One RCT that assessed serious adverse events for valerian compared to placebo was included in

the present analysis. The results of this study are presented in Table 46. Regarding serious ad-

verse events Coxeter 2003%° favoured placebo. However, statistical significance cannot be deter-

mined for these outcomes as RR and confidence intervals were not calculated.
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Table 46: Synthesis without meta-analysis on serious adverse events comparing valerian versus placebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Coxeter 2003% subjective post-interv. number of events 13 7

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.1.4 Discontinuation

Two RCTs that assessed discontinuation for valerian compared to placebo were included in the
meta-analysis. Discontinuation was not statistically significantly different between valerian and pla-
cebo. The pooled estimated RR was 1.13 (95% CI 0.45 to 2.87, Figure 16). An RR smaller than
one would favour valerian and an RR greater than one would favour placebo. Of note, both studies

included in the meta-analysis had follow-up = 28 days.

Figure 16: Forest-plot of meta-analysis on discontinuation comparing valerian versus placebo

Study Weight RR [95% CIl

Jacobs 2005 — . 61.30% 0.78[0.46, 1.31]

Cuellar 2009 3870% 2.06[072,585]

Random-Effects Model 100% 1.13[0.45,287]
[ T T T T 1

037 061 1 1.65 272 4.48 7.39
Favours valerian Favours placebo

Abbreviations: Cl, confidence interval; RR, risk ratio

6.2.6.2 PICO 1: Benzodiazepines

6.2.6.2.1  Adverse events

One RCT that assessed adverse events for valerian compared to benzodiazepines was included
in the present analysis. The results of this study are presented in Table 47. Regarding adverse
events Dorn et al. 2000'%” favoured benzodiazepines. However, statistical significance cannot be

determined for these outcomes as RR and confidence intervals were not calculated.

Table 47: Synthesis without meta-analysis on adverse events comparing valerian versus benzodiazepines

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Dorn 2000 subjective post-interv. number of participants 14 39 11 36

Abbreviations: comp, comparator; interv, intervention; N, sample size
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6.2.6.2.2 Specific adverse events

One RCT that assessed specific adverse events for valerian compared to benzodiazepines was
included in the present analysis. The results of this study are presented in Table 48. However,
statistical significance cannot be determined for these outcomes as RR and confidence intervals

were not calculated.

Table 48: Synthesis without meta-analysis on specific adverse events comparing valerian versus benzo-
diazepines

Study Instrument Measure Unit Value N interv. Value comp. N comp.
interv.
Dorn 2000  Unknown post-interv. number of participants Upper respiratory Upper respiratory
tract infections: 2, tract infections: 4,
headaches: 2, headaches: 3,
fatigue: 1, fatigue: 3,
itching: 3, itching: 1,
dry mouth: 3, dry mouth: 1,
nausea: 3 nausea: 1

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.2.3 Discontinuation

One RCT that assessed discontinuation for valerian compared to benzodiazepines was included
in the present analysis. The results of this study are presented in Table 49. Regarding discontinu-
ation Dorn et al. 2000'%” showed a marginal numerical trend in favour of valerian, though statistical
significance cannot be determined as RR and confidence intervals were not calculated. Two of the
discontinuations in the valerian group and 3 in the benzodiazepines group were rated by physicians

as probably related to the study medication.

Table 49: Synthesis without meta-analysis on discontinuation comparing valerian versus benzodiaze-
pines

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Dorn 2000 Unknown post-interv. number of participants 5 39 5 36

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.3 PICO 1: Others

6.2.6.3.1  Specific adverse events

One RCT that assessed specific adverse events for valerian compared to gabapentin was included
in the present analysis. The results of this study are presented in Table 50. However, statistical
significance cannot be determined for these outcomes as RR and confidence intervals were not

calculated.
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Table 50: Synthesis without meta-analysis on specific adverse events comparing valerian versus
gabapentin

Study Instrument Measure Unit Value N interv. Value comp. N comp.
interv.

Hajizadeh 2023'® Unknown post-interv. number of participants nausea: 2, nausea: 0,
vomiting: 1, vomiting: 0,
diarrhea: 1, diarrhea: 0,
stomach ache: 1, stomach ache: 0,
halitosis: 1, halitosis: 0,
drowsiness: 0 drowsiness: 2

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.4 PICO 2: Placebo

6.2.6.4.1 Adverse events

Two RCT that assessed adverse events for valerian with hops compared to placebo were included
in the present analysis. Meta-analysis was not possible. Table 51 summarises the results of these
studies. Koetter et al. 2007 reported zero events in both treatment groups and therefore needed
to be excluded from meta-analysis. Therefore, meta-analysis was not possible. Regarding adverse
events Morin et al. 20056 favoured valerian. Koetter et al. 2007% found no difference between
treatments. However, statistical significance cannot be determined for these outcomes as RR and

confidence intervals were not calculated.

Table 51: Synthesis without meta-analysis on adverse events comparing valerian with hops versus pla-
cebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.

Koetter 2007 Unknown post-interv. number of events 0 9 0 8

Morin 20056 Unknown post-interv. number of events 63 59 76 65

Morin 20056 Unknown post-interv. number of participants 33 59 34 65

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.4.2 Specific adverse events

One RCT that assessed specific adverse events for valerian with lemon balm compared to placebo
was included in the present analysis. The results of this study are presented in Table 52, with 8
adverse events in the intervention group (n=32) and 5 in the placebo group (n=34). However, sta-
tistical significance cannot be determined for these outcomes as RR and confidence intervals were

not calculated.
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Table 52: Synthesis without meta-analysis on adverse events comparing valerian with lemon balm versus
placebo

Study Instrument Measure Unit Value interv. N interv. Value comp. N comp.
DreRing 1996'% Unknown post-interv. number of eventsfeeling of coldness be- 32 headaches: 1, 34
fore falling asleep: 1, tingling in hands: 1,
headaches: 1, daytime fatigue: 1,
bronchial catarrh: 1, nausea: 1,
vomiting: 1, nausea, restlessness:
headaches: 1, 1

stomach pain: 1,
calf cramps: 1,
gastrointestinal com-
plaints: 1

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.5 PICO 2: Others

6.2.6.5.1  Adverse events

One RCT that assessed adverse events for valerian with hops compared to diphenhydramine was
included in the present analysis. The results of this study are presented in Table 53. Regarding
adverse events Morin 2005'"¢ favoured valerian with hops. However, statistical significance cannot

be determined for these outcomes as RR and confidence intervals were not calculated.

Table 53: Synthesis without meta-analysis on adverse events comparing valerian with hops versus di-
phenhydramine

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.

Morin 20056 Unknown post-interv. number of participants 33 59 44 60

Morin 20056 Unknown post-interv. number of events 63 59 77 60

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.6 PICO 3: Placebo

6.2.6.6.1  Specific adverse events

One RCT that assessed specific adverse events for valerian with hops compared to placebo was
included in the present analysis. The results of this study are presented in Table 54. Regarding
adverse events Silva dos Santos et al. 20238 favoured placebo. However, statistical significance

cannot be determined for these outcomes as RR and confidence intervals were not calculated.
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Table 54: Synthesis without meta-analysis on specific adverse events comparing valerian with hops ver-
sus placebo

Study Instrument Measure Unit Value N interv. Value comp. N comp.
interv.

Silva dos Santos subjective  post-interv. number of events drowsiness: 16, 43 drowsiness: 3 43

20238 dizziness: 2,

muscle relaxation: 19

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.7 PICO 4: Placebo

6.2.6.7.1 Adverse events

Two RCTs that assessed adverse events for valerian with lemon balm, passionflower and butterbur
compared to placebo were included in the meta-analysis. Adverse events were not statistically
significantly different between valerian with lemon balm, passionflower and butterbur and placebo.
The pooled estimated MD was 0.96 (95% CI 0.31 to 2.96, Figure 17). An RR smaller than one

would favour valerian and an RR greater than one would favour placebo.

Figure 17: Forest-plot of meta-analysis on adverse events comparing valerian with lemon balm, passion-
flower and butterbur versus placebo

Study Weight RR [95% CI]
Melzer 2009 4012% 1.94[0.37,10.19]
Meier 2018 i 59.88% 060][0.16, 2.22]
Random-Effects Model e —————— 100% 0.96[0.31, 2.96]
T T T T 1
014 037 1 272 7.39 20.09
Favours valerian Favours placebo

Abbreviations: Cl, confidence interval; RR, risk ratio

6.2.6.7.2  Serious adverse events

Two RCT that assessed serious adverse events for valerian with lemon balm, passionflower and
butterbur compared to placebo were included in the present analysis. The results of these studies
are presented in Table 55. Regarding serious adverse events Melzer et al. 2009'?2 and Meier et
al. 2018'?" reported zero events in both treatment groups. However, statistical significance cannot
be determined for these outcomes, because a meta-analysis could not be computed, as both in-
cluded studies reported zero events in both the intervention and control groups, rendering effect

size calculations technically not feasible.
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Table 55: Synthesis without meta-analysis on serious adverse events comparing valerian with lemon

balm, passionflower and butterbur versus placebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.

Melzer 2009'% Unknown post-interv. number of participants 0 63 0 61

Meier 201821 Unknown post-interv. number of participants 0 23 0 23

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.7.3 Discontinuation

One RCT that assessed discontinuation for valerian with lemon balm, passionflower and butterbur

compared to placebo was included in the present analysis. The results of this study are presented

in Table 56. Regarding discontinuation Meier 2018'2" favoured valerian with lemon balm, passion-
flower and butterbur (one person in the placebo arm was withdrawn from the study due to forbidden

medication). However, statistical significance cannot be determined for these outcomes as RR and

confidence intervals were not calculated.

Table 56: Synthesis without meta-analysis on discontinuation comparing valerian with lemon balm, pas-

sionflower and butterbur versus placebo

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Meier 2018%! Unknown post-interv. number of participants 0 23 1 23

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.8 PICO 4: Others

6.2.6.8.1 Adverse events

Two RCTs that assessed adverse events for valerian with lemon balm, passionflower and butterbur
compared to valerian with passionflower and lemon balm'?2 or no treatment'?' were included in the

present analysis. The results of these studies are presented in Table 57. Regarding adverse events

Melzer 200922 favoured valerian with butterbur, passionflower and lemon balm while Meier 20182

found no difference. However, statistical significance cannot be determined for these outcomes as

RR and confidence intervals were not calculated.
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Table 57: Synthesis without meta-analysis on adverse events comparing valerian with lemon balm, pas-
sionflower and butterbur versus others

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.

Melzer 2009'% Unknown post-interv. number of participants 4 63 3 58

Melzer 2009'% Unknown post-interv. number of events 5 63 3 58

Meier 2018%! Unknown post-interv. number of participants 3 23 3 24

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.8.2  Specific adverse events

One RCT that assessed specific adverse events for valerian with lemon balm, passionflower and
butterbur compared to valerian with passionflower and lemon balm was included in the present
analysis. The results of this study are presented in Table 58, with 5 adverse events in the interven-
tion group (n=63) and 3 in the placebo group (n=58). However, statistical significance cannot be

determined for these outcomes as RR and confidence intervals were not calculated.

Table 58: Synthesis without meta-analysis on specific adverse events comparing valerian with lemon
balm, passionflower and butterbur versus others

Study Instrument Measure  Unit Value N interv. Value comp. N comp.
interv.

Melzer 2009'?2 Unknown post-interv. number of events nausea: 1, 63 nausea: 2, 58
vomiting: 1, vomiting: O,
flatulence: 1, flatulence: 0,
constipation: 0, constipation: 1,
disc dislocation: 1, disc dislocation: 0,
sleep disorder: 1, sleep disorder: 0,
cold: 0, cold: 0,
tightness in the tightness in the
throat: 0 throat: 0

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.8.3  Serious adverse events

Two RCT that assessed serious adverse events for valerian with lemon balm, passionflower and
butterbur compared to valerian with passionflower and lemon balm'?? or no treatment'?! were in-
cluded in the present analysis. The results of these studies are presented in Table 59. Regarding
serious adverse events Melzer et al. 2009'%2 and Meier et al. 2018 2! reported zero events in both
treatment groups. However, statistical significance cannot be determined for these outcomes as

RR and confidence intervals were not calculated.
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Table 59: Synthesis without meta-analysis on serious adverse events comparing valerian with lemon
balm, passionflower and butterbur versus others

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.

Melzer 2009'% Unknown post-interv. number of participants 0 63 0 58

Meier 201821 Unknown post-interv. number of participants 0 23 0 24

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.6.8.4 Discontinuation

One RCT that assessed discontinuation for valerian with lemon balm, passionflower and butterbur
compared to no treatment was included in the present analysis. The results of this study are pre-
sented in Table 60. Regarding discontinuation Meier 2018'2" reported zero events in both treat-
ment groups. However, statistical significance cannot be determined for these outcomes as RR

and confidence intervals were not calculated.

Table 60: Synthesis without meta-analysis on discontinuation comparing valerian with lemon balm, pas-
sionflower and butterbur versus others

Study Instrument Measure Unit Value N interv. Value N comp.
interv. comp.
Meier 201821 Unknown post-interv. number of participants 0 23 0 24

Abbreviations: comp, comparator; interv, intervention; N, sample size

6.2.7 GRADE Summary of Findings Table
The results of the outcomes from the systematic review, meta-analysis and GRADE assessment
on the clinical efficacy and safety are summarised in Table 61 to Table 65 for the different inter-

ventions and comparators for PICO 1, 2, 3 and PICO 4.

PICO 1: Valerian (monotherapy) compared to placebo for insomnia

The certainty of evidence was rated as moderate for sleep duration, sleep latency, night awaken-
ings, sleep quality and PSQI total score and low for sleep efficiency and adverse events (Table
61). Inconsistency was downgraded in all the 7 outcomes due to variability in the time to follow-up,
the dosage and/or due to unexplained heterogeneity. Furthermore, imprecision was downgraded

for sleep efficiency and adverse events due to wide confidence intervals and small sample sizes.

PICO 1: Valerian (monotherapy) compared to benzodiazepine for insomnia

The certainty of evidence was rated as moderate for sleep quality and adverse events and very low
for sleep latency and sleep duration (Table 62). No studies reported data for night awakenings or
sleep efficiency and one study that planned to report the PSQI total score provided no results.

Across all assessable studies, evidence was downgraded for imprecision due to wide confidence
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intervals, small sample sizes, or inadequate reporting (presenting only intervention group values
with p-value for between-group comparison). Risk of bias was downgraded for sleep latency and
sleep duration because high risk of bias was detected in the measurement of the outcome. Indi-
rectness was also downgraded for sleep latency and sleep duration because the study population
(patients with chronic heart failure) differs from our target population (general population), limiting

the generalisability of findings.

PICO 2: Valerian (with hops or lemon balm) compared to placebo for insomnia

The certainty of evidence was rated as low for PSQI total score and very low for the other 6 out-
comes assessed (Table 63). Evidence was downgraded across all 4 GRADE domains. Risk of bias
was high due to concerns regarding missing outcome data and/or randomisation processes. Incon-
sistency arose from methodological heterogeneity, including variable follow-up periods, differing
dosages and/or use of different measurement instruments. Imprecision was evident through wide
confidence intervals and/or small sample sizes. Sleep quality, night awakenings and PSQI total
score were additionally downgraded for indirectness due to limited generalisability; the former 2

from studies in war refugee populations and the latter from a study in menopausal women.

PICO 3: Valerian (with hops or lemon balm) compared to placebo for mental stress

The certainty of evidence was rated as low for STAI-State, STAI-Trait and specific adverse events
and very low for anxiety (Table 64). All outcomes were based on single studies with small sample
sizes, resulting in imprecision downgrades. Anxiety and adverse events received additional down-
grades for indirectness due to limited generalisability from specific populations (war refugees and
dental surgery patients). STAI-State, STAI-Trait and Anxiety were downgraded for risk of bias due

to concerns regarding missing outcome data.

PICO 4: Valerian (with lemon balm, butterbur and passion flower) compared to placebo for
test anxiety

The certainty of evidence was rated as moderate for STAI (combined State and Trait), low for
anxiety and very low for adverse events (Table 65). None of the included studies specifically meas-
ured test anxiety; instead, studies assessed state anxiety, trait anxiety and general anxiety. All 3
outcomes were downgraded for imprecision due to small sample sizes, single studies, or large
effect sizes. Anxiety and adverse events received downgrades for indirectness due to analysis of
specific population groups limiting generalisability. The outcome adverse events was downgraded

for inconsistency due to variability in study populations and follow-up duration.
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Table 61: Summary of findings table — PICO 1 — Valerian (monotherapy) vs. placebo for insomnia

Certainty assessment Ne of patients
Certainty

Relative Importance

Risk of Incon- Indirect- . . Other considera- | Valerian (mon- Absolute
’ ; Imprecision . Placebo (95%
bias sistency ness tions otherapy) cl) (95% CI)

sleep latency (time to fall asleep) (follow-up: range 1 days to 56 days)

9 RCT | not serious serious®® not serious not serious 2 RCTs industry 259 257 MD 0.99 11 1@) Critical
funded minutes less Moderate®?
(5.41 fewer to
3.44 more)

sleep duration (time asleep) (follow-up: range 1 days to 56 days)

7 RCT | not serious serious®? not serious | not serious 2 RCTs industry 108 106 MD 3.16 o0 Critical
funded minutes more Moderate®?
(7.07 fewer to
13.39 more)

sleep quality change from baseline (follow-up: range 14 days to 56 days)

3 RCT | not serious serious®? not serious | not serious | No study industry 354 358 SMD 0.03 SD k@) Critical
funded lower Moderate®®
(0.21 lower to
0.15 higher)

sleep quality post-intervention (follow-up: range 1 day to 28 days)

3 RCT | not serious serious?® not serious serious®? No study industry 82 81 SMD 1.51 SD 51210]0) Critical
funded lower Lowacd
(2.84 lower to
0.17 lower)
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Certainty assessment Ne of patients

Relative Certainty Importance

Incon- Indirect- Other considera- | Valerian (mon- Absolute

Placebo (95%
Cl)

Imprecision

sistency ness tions otherapy) (95% CI)

night awakenings post-intervention (follow-up: range 1 days to 14 days)

4 RCT | not serious serious®? not serious | not serious | No study industry 56 58 SMD 0.2 SD @) Critical
funded lower Moderate®®
(0.65 lower to
0.25 higher)

night awakenings change from baseline (follow-up: range 14 days to 28 days)

2 RCT | not serious serious® not serious serious® No study industry 337 338 SMD 0.06 SD OO0 Critical
funded lower LowPd
(0.42 lower to
0.30 higher)

sleep efficiency (follow-up: range 1 days to 56 days)

7 RCT | not serious serious®? not serious serious® 2 RCTs industry 117 115 MD 1.36 higher 1100 Critical
funded (2.58 lower to Low?Pd
5.3 higher)

PSQl total score (follow-up: range 28 days to 56 days)

6 RCT | not serious serious®®f not serious | not serious 1 RCT industry 194 191 MD 3.67 lower o000 Critical
funded (5.22 lower to Moderate®®f
2.13 lower)
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Certainty assessment Ne of patients

Relative Certainty Importance

Incon- Indirect- Other considera- | Valerian (mon- Absolute

Placebo (95%
Cl)

Imprecision

sistency ness tions otherapy) (95% CI)

adverse events (number of events) (follow-up: range 14 days to 56 days)

4 RCT | not serious serious®® not serious serious®? 1 RCT industry 107/90 99/88 Not estimable: studies re- 51210]0) Important
funded (118.9%) (112.5%) ported total event counts Low?Ped
without specifying the num-
ber of participants affected.

Abbreviations: Cl: confidence interval; MD: mean difference; RCT: randomised controlled trial; SMD standardised mean difference

Explanations

a. The follow-up time varied.

b. Different dosages were used.

c. The sample size was not sufficiently large, the optimal information size is not met.
d. The 95% Clis wide.

e. The statistical heterogeneity was high with 12 = 84.15%.

f. Comorbidity profiles differed between study populations.
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Table 62: Summary of findings table — PICO 1 — Valerian (monotherapy) vs. benzodiazepine for insomnia

Study | Risk of
design bias

sleep latency (time to fall asleep) (follow-up: 1 month)

Certainty assessment

Incon-
sistency

Indirect-
ness

Imprecision

Other considera-

tions

Valerian (mon-
otherapy)

Ne of patients

Benzodiazepine

Relative
(CLYS
Cl)

Absolute
(95% CI)

Certainty

Importance

1 RCT

serious?

not serious®

serious®

serious®

Not industry
funded

40

40

Mean vale-
rian: 0.74h;
mean placebo
not reported
p-value re-
ported
p=0.001 in fa-
vour of vale-
rian

®O00

Very lowaPed

Critical

sleep duration (time asleep) (follow-up: 1 month)

1 RCT

serious?

not serious®

serious®

serious®

Not industry
funded

40

40

Mean vale-
rian: 5.38h;
mean placebo
not reported
p-value re-
ported p<0.05
in favour of
valerian

®O00O

Very lowaP.ed

Critical

sleep quality (follow-up: rang

e 28 days to 42 days)

2 RCT

not serious

not serious

not serious

serious®

Not industry
funded

129

127

MD 0.04 SD
higher
(0.16 lower to
0.25 higher)

110
Moderate®

Critical
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Certainty assessment

Other considera-
tions

Indirect-
ness

Incon-
sistency

Imprecision

night awakenings

Ne of patients

Valerian (mon-
otherapy)

Benzodiazepine

Relative
(CLYS
Cl)

Absolute
(95% CI)

Certainty

Importance

0 RCT Critical
sleep efficiency
0 RCT Critical
PSAQl total score (follow-up: 1 month)
1 RCT Not industry 40 40 The mean for PSQIl was Critical
funded not reported in the re-
sults, even though it was
described in the method
Adverse events (total adverse events) (follow-up: 28 days)
1 RCT |not serious | not serious® not serious serious’ Not industry 14/39 (35.9%) 11/36 (30.6%) No pooled effect Blelele) Important
funded Moderate®

Abbreviations: Cl: confidence interval; MD: mean difference; RCT: randomised controlled trial

Explanations

a. High risk of bias due to measurement of outcome.

b. Only one study.

c. Patients with chronic heart failure only.

d. Only mean of the intervention group reported and direction of the effect and p-value.
e. The 95% Clis wide.

f. The sample size was not sufficiently large, the optimal information size is not met.
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Table 63: Summary of findings table — PICO 2 — Valerian (with hops or lemon balm) vs. placebo for insomnia

Certainty assessment

Incon-
sistency

Ne of Study Risk of
studies | design bias

sleep latency (time to fall asleep) (follow-up: range 14 days to 42 days)

Indirect- . . Other considera-
Imprecision i
ness tions

Valerian
(with hops
or lemon
balm)

Relative
(95%
Cl)

Absolute
(95% CI)

Certainty

Importance

serious®? not serious serious® 2 RCTs industry

funded

3 RCT serious®?

62

67

MD 2.75
minutes
lower
(16.68 lower to
11.19 higher)

®000

Very |0Wa,b,c,d,e,f

Critical

sleep duration (time asleep) (follow-up: range 28 days to 42 days)

All RCTs industry
funded

2 RCT serious®? serious®? not serious serious®

30

33

MD 9.77
minutes
higher
(18.69 lower to
38.23 higher)

®000O

Very |0Wa,b,c,d,e,f

Critical

sleep quality (follow-up: range 1 days to 14 days)

1 RCT industry
funded

3 RCT serious? serious®%9 serious” serious®®i

158

171

The results reported in
the included studies for
this outcome were very
different, making it impos-
sible to calculate an over-
all mean

®000O

Very |0Wa,c,d,e,f,g,h,i

Critical

night awakenings (follow-up: range 1 days to 28 days)

1 RCT industry
funded

2 RCT serious? serious®%9 serious” serious®

73

83

No overall effect, studies
with different units (num-
ber, score)

®000O

Very |0Wa.c.d,e.f,g.h

Critical
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Certainty assessment Ne of patients “
Valerian . i
. . . : Relative Certainty Importance
Ne of Risk of Incon- Indirect- ff Other considera- | (with hops o Absolute
- . ; Imprecision . (95%
studies bias sistency ness tions or lemon (95% Cl)
balm) ch

sleep efficiency (follow-up: range 28 days to 42 days)

2 RCT serious®? serious® not serious serious®” | All RCTs industry 30 33 MD 2.52 000 Critical
funded lower Very lowabede!
(9.38 lower to
4.35 higher)

PSQl total score (follow-up: 1 month)

1 RCT not serious | not serious’ serious serious® | Not industry funded 50 50 Mean for Vale- 00 Critical
rian: 6.5; Lowe ik
Mean for pla-
cebo: 10.5

Adverse events (total adverse events) (follow-up: range 28 days to 42 days)

2 RCT serious®® serious®? not serious serious®* 1 RCT industry 33/68 (49%) | 34/73 (47%) | No overall effect, studies 000 Important

funded with different units (num- | Very lowaPcdek

ber of events, number of

participants with adverse
events)

Abbreviations: Cl: confidence interval; MD, mean difference; RCT: randomised controlled trial

Explanations

a. High risk of bias due to missing outcome data.

b. High risk of bias due to concerns about randomization process.
c. The follow-up time varied.

d. Different dosages were used.

e. The sample size was not sufficiently large, the optimal information size is not met.
f. The 95% Cl is wide.

g. Different measurement instruments used.

h. Study with war refugees.

i. Different direction of the effects.

j- Only one study

k. Study with menopausal women only.

|. Wide range of results.
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Table 64: Summary of findings Table — PICO 3 — Valerian (with hops or lemon balm) vs. placebo for mental stress

Certainty assessment Ne of patients “

Valerian Relative Certainty Importance

Ne of Risk of Incon- Indirect- Other considera- | (with hops Absolute

- . : Imprecision .
studies bias sistency ness P tions or lemon

balm)

(95%

ol (95% CI)

State (STAI) (follow-up: 1 days)

1 RCT serious® not serious® not serious serious®® | Not industry funded 24 24 Change from 000 Critical
baseline for Low®be
valerian:
- 3.29;
Change from
baseline for
placebo: - 0.71

Trait (STAI) (follow-up: 1 days)

1 RCT serious? not serious® | not serious | serious®®® | Not industry funded 24 24 Change from P800 p—
baseline for Low?bed
valerian:

- 0.96; Change
from baseline
for placebo:
0.33

Anxiety (follow-up: 1 days)

1 RCT serious? not serious® serious® serious® Not industry funded 65 76 Mean for vale- o000 Critical
rian: 4.9; Very low?Pe
Mean for pla-
cebo: 5.15
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Certainty assessment Ne of patients “

Valerian Certainty

Ne of Risk of Incon- Indirect- . . Other considera- | (with hops Relative Absolute
. ; : Imprecision . (95%
studies bias sistency ness tions or lemon cl) (95% Cl)

balm)

Adverse events (specific adverse events) (follow-up: 1 days)

Importance

1 RCT not serious | not serious® serious' serious®®9 | Not industry funded 37/43 3/43 (6.98%) No pooled effect 110]0)
(86.05%) Low®ef9

Important

Abbreviations: RCT: randomised controlled trial

Explanations

a. High risk of bias due to missing outcome data.

b. Only one study.

c. The sample size was not sufficiently large, the optimal information size is not met.
d. Different direction of the effects.

e. Study with war refugees.

f. Tooth removal, before-after comparison (within participant).

g. Large effect.
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Table 65: Summary of findings Table — PICO 4 — Valerian (with lemon balm, butterbur and passion flower) vs. placebo for test anxiety

Ne of
studies

Risk of
bias

STAI (follow-up: 5 days)

Certainty assessment

Incon-
sistency

Indirect-
ness

Imprecision

Other considera-

tions

Valerian

(with lemon

balm, but-

terbur and
passion
flower)

Placebo

Relative

(95%
cl)

Absolute
(95% CI)

Certainty

Importance

to 163 more)

1 RCT not serious | not serious?® not serious serious®? RCT industry 23 23 Mean for Vale- o0 Critical
funded rian: 31.9; Moderate®®
Mean for pla-
cebo: 31.2
Anxiety (follow-up: 14 days)
1 RCT not serious | not serious? serious® serious®d RCT industry 59 54 Mean for Vale- ee00 Critical
funded rian: 13.5; Low?Pcd
Mean for pla-
cebo: 28.6
Adverse events (total adverse events) (follow-up: range 5 days to 14 days)
2 RCT not serious serious® serious® serious9" 2 RCTs industry 7/86 (8.1%) | 7/84 (8.3%) | RR0.96 | 3 fewer per o000 Important
funded (0.31to 1°000 Very low®efgh
2.96) | (from 57 fewer

Abbreviations: RCT: randomised controlled trial

Explanations
a. Only one study.

b. The sample size was not sufficiently large, the optimal information size is not met.
c. Study with somatoforme disorder.

d. Large effect.

e. The follow-up time varied.
f. Inconsistency in population.
g. The 95% C is wide.

h. Different direction of the effects.
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7. Cost, cost-effectiveness and budget impact

Summary statement costs, cost-effectiveness and budget impact

No review of cost-effectiveness analysis was possible due to the absence of studies meeting
inclusion criteria. A de novo budget impact analysis from a Swiss healthcare payer perspective
estimated total potential cost savings of CHF 202.47 million over 5 years for the 5 reimbursed
valerian-containing medicines across all indications when removing them from reimbursement.
For insomnia symptoms, the largest indication, savings were estimated at CHF 174.05 million
for approximately 1.7 million patients, with sensitivity analyses revealing an uncertainty of CHF
-14.8 million to +10.9 million. For mental stress symptoms, cost savings were CHF 6.14 million
for 1.2 million patients with an uncertainty of CHF -3.1 million to +2.3 million. For test anxiety
symptoms, savings were CHF 22.28 million for 0.3 million patients with an uncertainty of CHF
+ 3.8 million. Scenario analyses 1) assuming continued prevalence growth at historically ob-
served rates and 2) aligned to real-world claims data from SASIS projected higher savings than
the base case. Total cost savings across all indications increased to 1) CHF 244 million (CHF
210 million for insomnia, CHF 7 million for mental stress and CHF 27 million for test anxiety) and
2) CHF 222 million (CHF 173 million for insomnia, CHF 10 million for mental stress and CHF 39

million for test anxiety).

7.1 Methodology costs, cost-effectiveness and budget impact

7.1.1 Databases and search strategy

To identify health economic evidence, search strategies based on the PICO criteria were developed
in collaboration with a medical librarian and according to current best practice guidelines (see Ap-
pendix Chapter B for the detailed search strategy per database).'?*-126 In addition to the search
in Medline and Embase, a search was performed in the American Economic Association’s elec-
tronic database Econlit, the International Network of Agencies for HTA database (INAHTA) and
the National Health Service Economic Evaluation Economic Database (NHSEED). The search
strategy focused on PICO's intervention and outcome components, while population and compar-
ators have not been specified to avoid undue narrowing of the search results. Search limits were
applied to exclude animal studies, conference abstracts and studies exclusively focusing on infants.

All studies were imported to CADIMA for study selection.

The inclusion and exclusion criteria have been defined according to the PICO framework (Section
4) and are presented in Table 66. Although some valerian-containing medicines in Switzerland are
specifically indicated for symptoms related to mental stress or test anxiety (PICO 3 and 4), the
literature search included a broader population (anxiety in general) to optimise the pool of evidence,

in case little evidence for the subpopulation is available. There were no restrictions on the country,
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setting, sample size or publication period. The publication language had to be English, French,
German, or ltalian. Studies were included if they fell into the category of original health economic
evaluation, budget impact analysis or HTA of medicines containing valerian (alone or in combina-

tion).

Table 66: Inclusion criteria for health economic evidence

Inclusion Exclusion
Population Human patients (= 6 years) with symptoms of insomnia, mental Animal studies or patients with
stress or test anxiety/anxiety symptoms not related to in-

somnia, mental stress or test
anxiety/anxiety or patients be-
low 6 years of age

Intervention Medicines containing valerian extract alone and medicines in Any other intervention includ-
which valerian is combined with either: ing medicines combined with
1) Lemon balm non-herbal medication
2) Hops
3) Lemon balm, butterbur and passionflower

Comparator » Placebo Any other comparator or com-
» Lifestyle adaptation parators not approved for use
» Improvement of sleep hygiene in Switzerland
» Other herbal medicines
» Cognitive behaviour therapy
» Medication (e.g., benzodiazepines, benzodiazepine receptor

agonists (Z-drugs), sedative antidepressants, selective seroto-
nin reuptake inhibitors or tricyclic antidepressants)

» No treatment

Only comparators approved for use in Switzerland will be consid-

ared.
Outcomes Total and incremental costs, total and incremental QALYs and  Patient satisfaction, biological
effects, ICER, budget impact. or surrogate outcomes, narra-
tive or qualitative outcomes.
Study design HTAs, health economic evaluations, including within-trial or Not a health economic evalua-
model-based cost-effectiveness, -utility, -benefit, -minimization, - tion or budget impact analysis,
comparison and budget impact analyses for example cost-of-illness and
resource use studies
Language English, French, German, or Italian All other languages
Country No restrictions —
Setting No restrictions —
Publication period No restrictions —
Publication status Published in a scientific, peer-reviewed journal or as HTA report Published as a book, confer-
with full-text or essential content available ence abstract, or journal arti-

cle without full-text or essential
content available

Abbreviations: QALY: Quality-Adjusted Life Year, ICER: Incremental Cost-effectiveness Ratio, HTA: Health Technology Assess-
ment.

Study selection

In a first step, the studies were screened by title and abstract in duplicate according to the inclu-
sion/exclusion criteria. In a second step, full texts of studies retained from the first step were re-
viewed in duplicate. Any disagreement was resolved by consensus. Where consensus could not
be found, a third reviewer was consulted. To increase consistency between reviewers, prior training

sessions were held.

7.1.2 Other sources

Health insurance claims data provided by SWICA and SASIS for the years 2018—-2023 were used.
These data contained information on utilisation and reimbursed volumes of valerian-containing
medicines. The data providers extracted the relevant outcomes and conducted plausibility checks

before sharing the data for analysis. Because several products are reimbursed for multiple
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indications, claims data alone were insufficient to derive indication-specific treatment patterns. To
address this, a Computer-Assisted Web Interviewing (CAWI) survey of 80 general practitioners
(GPs) from Switzerland was commissioned, carried out by an independent market research com-
pany, MIS Trend SA. GPs were randomly selected from the Swiss register of medical professions
(MedReg) using randomly generated letter combinations in their last names (e.g., “AE,” “CU”"), en-
suring representativeness. The sampling strategy incorporated balanced representation across all
Swiss language regions for comprehensive national coverage. Selection criteria included: profes-
sion = physician, specialist title = general internal medicine OR general practitioner, and profes-
sional license = granted and active. The survey was developed and translated by the Zurich Uni-
versity of Applied Sciences (ZHAW) and consisted of a 7-minute questionnaire with only closed
questions on the indication for prescribing valerian-containing medicines and the distribution of

treatment alternatives.

In addition, targeted literature was used to inform prevalence estimates and substitution patterns.
This included, for example, international evidence on benzodiazepine substitution following vale-

rian delisting, which was adapted to the Swiss context.

Together, the claims data, GP survey responses and literature evidence were extracted, analysed
and synthesised to generate epidemiological estimates, indication-specific treatment distributions

and alternative treatment scenarios for the budget impact analysis.

7.1.3 Assessment of quality of evidence

n.a.

7.1.4 Methodology data extraction, analysis and synthesis of health economic data

7.1.4.1 Cost-effectiveness
The cost-effectiveness analysis aimed to present the best available published data from cost-ef-
fectiveness analyses retrieved from the scientific literature. To provide an overview, a narrative

summary of the findings was planned if suitable studies were identified.

7.1.4.2 Budget impact

A de novo Budget impact model has been developed. As an overview, Figure 18 shows the input
parameters for the budget impact analysis. The light-shaded boxes display the input parameters
for the current treatment scenario. The dark-shaded boxes represent additional parameters re-
quired to model the alternative scenario in which valerian-containing medicines remain available
but are excluded from reimbursement. The details of the input parameters are presented in the

following chapters.
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Figure 18: Input parameters for budget impact analysis

Indication split
for medications
with two
indications (GP
survey)
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Abbreviations: FSO: Federal statistical office, GP: general practitioner
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The Budget impact analysis was built from a healthcare payer perspective. Costs of healthcare
services covered by the Swiss mandatory health insurance were analysed, irrespective of the ac-
tual payer (mandatory health insurance, other social insurance, government, out-of-pocket). The
analysis did not include indirect costs due to productivity losses and additional non-medical costs
for patients, such as travel costs.

Time horizon

The time horizon for the BIA was 5 years.

Target population

Epidemiological inputs were identified through a targeted review of Swiss data sources (claims

databases, surveys, published reports). The focus was on the symptoms rather than on formal
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diagnoses. A constant annual prevalence was assumed in the base case scenario, reflecting treat-
ment durations of less than one year and the expectation that patients either recover or progress

to more severe conditions. Chronic insomnia and severe mental health disorders were excluded.

Insomnia prevalence was estimated using a 2018 cross-sectional Sentinella survey of Swiss pri-
mary care physicians, restricted to adults (=18 years) with subjective sleep problems but excluding
chronic insomnia. Prevalence of mental health problems was taken from the AXA Mind Health
Report'?’, based on a representative Swiss sample aged 18-75. For test anxiety, no prevalence
data were available for the general Swiss population. We therefore used data from adolescent
populations as a proxy. A study of 259 secondary school students aged 11-16 in Vaud reported
22% with high test anxiety'?®, while PISA data from Swiss school students (mean age 15 years)
indicated 33% prevalence of pre-exam anxiety. For the base case analysis, the lower estimate
(22%) was selected as a conservative approach. The estimated number of people with symptoms
of insomnia, mental stress or test anxiety, and the proportions of patients seeking treatment, are
presented in Table 67. In the absence of data specific to insomnia symptoms in the Sentinella-
study, data on treatment-seeking behaviour from chronic insomnia studies were applied. Popula-
tion growth per year was 1% as calculated from the population statistics from the federal office of
statistics. Due to the model structure, in which patient numbers were calibrated to SWICA and
SASIS data rather than derived independently from prevalence and treatment-seeking rates,
changes to these parameters do not affect the budget impact results. Prevalence and treatment-
seeking assumptions therefore serve as contextual parameters to characterise the target popula-

tion but are not direct drivers of the model output.

Table 67: Estimated number of prevalent cases

Symptoms Prevalence Proportion of Prevalence Source
[%] patients seek- [No. of cases

ing treatment  >6 years]

[%]
Prevalence of insomnia 25% 78% 1'645°981 Maire et al.
symptoms 2020%°
Prevalence of mental 27% 52% 1185107 AXA. Mind health
stress symptoms report 202427
Prevalence of test anxiety 22% 16% 297121 Valls 202328
symptoms Blanco et al.

200812

Current treatment mix

Treatment patterns were derived from complementary sources. Claims data indicated that 4.74%
of patients purchased a reimbursed valerian-containing product during the year, but indication was
not available. Prescribing distributions by indication were therefore derived from the GP survey of
80 Swiss GPs (see Chapter 7.1.2), which captured brand-specific use by indication and overall
prescribing allocations across alternatives. Claims data provided an objective utilisation anchor,
while survey responses informed indication splits and relative proportions. The current market

shares are presented in Table 68 and
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Table 69. The reference product in the following tables refers to the valerian-containing medicine(s)
reimbursed for the corresponding indication, comprising both monotherapy and combination prep-

arations as applicable.

Table 68: Current marked shares of available treatment alternatives for symptoms of insomnia

Treatment option Current market SD Source
shares insomnia
Reference product 6.08% n.a. Calculation based on SWICA
and SASIS data
Benzodiazepines 6.84% 8.03
Z-drugs 13.99% 14.55
Sedative antidepressants 21.92% 17.89
CBT 6.35% 10.48 Shares from GP survey re-
Sleep hygienel/lifestyle adap- 37.00% 25.14 scaled based on claims data
tation
No treatment 5.98% 16.18
Other 1.84% 17.93

Abbreviations: CBT: cognitive behavioural therapy, GP: general practitioner, n.a.: not applicable, SD: standard deviation

Table 69: Current marked shares of available treatment alternatives for symptoms of mental stress and
test anxiety

Treatment option Current mar- SD Current mar- SD Source

ket shares ket shares

mental stress test anxiety
Reference product 2.42% n.a. 24.98% n.a. Calculation based on

SWICA and SASIS data

CBT 26.66% 2482  21.37% 24.51
SSRIs 20.08% 18.77  4.23% 12.16
Benzodiazepines 8.64% 13.34 11.80% 21.10 Shares from GP survey
Tricyclic antide- 8.44% 14.27  2.03% 6.25 rescaled based on claims
pressants data
No treatment 13.13% 2122  23.71% 29.84
Other 21.42% 29.58 10.04% 26.30

Abbreviations: CBT: cognitive behavioural therapy, GP: general practitioner, n.a.: not applicable, SD: standard deviation, SSRIs:
Selective serotonin reuptake inhibitors

Alternative treatment mix

Survey responses for the alternative scenario introduced new categories (other reimbursed phyto-
therapy, over the counter (OTC) valerian), which may have underestimated some comparators.
Adjustments were therefore made by rescaling responses while retaining the overall direction of
switching. Most substitution was toward other phytotherapy and OTC valerian, with modest in-
creases in CBT and lifestyle measures. Based on the survey responses, other treatment options

such as benzodiazepine, Z-drugs or antidepressants do not increase.

While the surveyed GPs for this HTA did not anticipate increased switching to benzodiazepines
following valerian delisting, this assumption was adjusted based on empirical evidence. Franga et

al. reported an odds ratio (OR) of 1.46 for benzodiazepine prescribing after valerian was removed
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from reimbursement in France.'® To account for this observed substitution effect, increased switch-
ing to benzodiazepines was incorporated into the model. To adapt these findings to the Swiss
setting, baseline switching probabilities were estimated from SWICA claims data (Table 70) and
the OR from Franga et al.”*° was converted into a relative risk (Appendix F, Table A 6) using the
formula proposed by Zhang and Kai'3'. Combining this information, the incremental increases in
benzodiazepine prescribing were quantified (Table 71). Using the brand weights by indication (Ta-
ble 75) increased probability of switching by indication by 7.20% for symptoms of insomnia and
7.18% for symptoms of mental stress (Appendix F, Table A 7). This adjustment was applied to
redistribute valerian market share in the alternative scenario. For test anxiety, no benzodiazepine
shift was modelled, as this indication was outside the French study scope; GP survey responses

were used instead.

Table 70: Probability of switching from valerian-containing medicines to benzodiazepines under the cur-
rent treatment scenario

Valerian-containing medi- Probability of switching un-
cines der current treatment mix
(Data from SWICA)

Dormiplant 0.22

Hova 0.20

Redormin 0.22

Relaxane 0.22

Sedonium 0.24

Table 71: Probability of switching from valerian-containing medicines to benzodiazepines after policy
change

Valerian-containing medi- Probability of switching after  Increase in probability of
cines policy change (calculation) switching [%]
Dormiplant 0.30 7.23%

Hova 0.26 6.67%

Redormin 0.29 7.22%

Relaxane 0.29 7.21%

Sedonium 0.31 7.52%

Table 72 and Table 73 present alternative scenario in case that medicines containing valerian
(alone or in combination), would continue to be available but no longer reimbursed by the manda-
tory health insurance.
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Table 72: Alternative marked shares of available treatment alternatives for symptoms of insomnia

Treatment option Alternative market Source
shares insomnia
Reference product 0.00% Assumption (from a healthcare payer per-
spective)

Other herbal medicines 6.08%
Benzodiazepines 7.28%

o,
Z-drugs - 13'990/0 Switching analysis from claims data and
Sedative antidepressants _ 21.92% shares from GP survey rescaled based on
CBT 6.69% claims data multiplied with odds ratios
Sleep hygienel/lifestyle ad- 37.00% from Franga et al."® for switch to benzodi-
aptation azepine
No treatment 5.98%

Continue prescribing ref-  1.06%
erence product

Table 73: Alternative marked shares of available treatment alternatives for symptoms of mental stress
and test anxiety

Treatment option Alternative mar- Alternative mar-  Source
ket shares mental ket shares test
stress anxiety
Reference product 0.00% 0.00% Assumption (from a
healthcare payer perspec-
tive)
Other herbal medicines  23.02% 27.87%
CBT 26.66% 21.37% Slwlitchi(r:I1gtan.a|I3c/|sish from
o o claims data and shares
SSRIs 20.08% 4.23% from GP survey rescaled
Benzodiazepines 8.82% 11.80% based on claims data. For
Tricyclic antidepres- 8.44% 2.03% mental stress: multiplied
sants with odds ratios from
No treatment 13.13% 23.71% Franca et al."3° for switch to
Continue prescribing 0.65% 17.83% benzodiazepine

reference product

Indication split and brand weights

Valerian-containing medicines (Hova, Dormiplant, Relaxane) are multi-indication products. Indica-
tion-specific splits were derived from the GP survey (Table 74). Claims data were used to weight
brand shares: patient counts were applied for epidemiological estimates (SWICA data) (Table 75),

while prescribed quantities were used for cost estimates (SASIS data) (Table 76).

Table 74: Estimated number of prevalent cases

Indication split, % (SD) Insomnia Mental stress Test anxiety = Source

Dormiplant 83% (6.3) 17% (6.3) - GP survey
Hova 76% (8.7) 24% (8.7) - GP survey
Relaxane - 26% (n.a.) 73% (n.a.) GP survey

Abbreviations: n.a.: not applicable, SD: standard deviation
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Table 75 Brand weights by indication in terms of patient count

Dormiplant Hova Redormin Relaxane Sedonium
Insomnia symptoms 7% 4% 88% - 1%
Mental stress symptoms 5% 4% - 91% -
Test anxiety symptoms - - - 100% -

Table 76: Brand weights by indication in terms of prescribed quantities

Dormiplant Hova Redormin Relaxane Sedonium
Insomnia symptoms 5% 2% 92% - 1%
Mental stress symptoms 4% 3% - 93% -
Test anxiety symptoms - - - 100% -

Assumptions and limitations

Key assumptions included: (i) constant annual prevalence equal to incidence due to short treatment
durations; (ii) exclusion of chronic insomnia and severe mental health problems; (iii) GP survey
responses as representative of prescribing patterns, acknowledging the potential contribution of
other specialties; and (iv) application of French social security data'® adapted to Swiss data. Lim-
itations include potential reporting bias in survey responses, lack of indication-specific claims data

and limited sample sizes for some epidemiological estimates (e.g. test anxiety).

Uncertainty analysis

Sensitivity analysis

Standard probability distributions were fitted to input parameters to represent uncertainty around
base case estimates and applied in one-way deterministic sensitivity analyses. Where available,
95% confidence intervals informed upper and lower bounds. Probability distributions were fitted to
input parameters as follows: normal distributions for continuous unbounded parameters (population
numbers, prescription volumes, patient numbers) and beta distributions for proportions constrained
between 0 and 1 (prevalences, market shares, probability of switching to psychotropic drugs). Beta
distribution parameters (a, B) were derived from reported means and standard deviations, while
normal distributions were parameterized directly from reported means and standard deviations.
Medication prices were varied by +20%. Table A 8 in the appendix provides detailed specification

of distributions, bounds, and rationale for each parameter included in sensitivity analyses.

Scenario analysis

Consumption of valerian-containing medicines has been increasing over the last 10 years. There-
fore, a scenario analysis was conducted to estimate the potential budget impact assuming contin-
ued prevalence growth at the observed rate. A linear function was fitted to the 10-year consumption
data for valerian-containing medicines, and an annual growth factor was derived. This factor was
applied to each year of the budget impact analysis to project consumption over the 5-year time

horizon.
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An additional scenario analysis was conducted aligning the modelled medication sales volumes

more closely with real-world claims data from SASIS, to assess the sensitivity of results to the

assumed market shares of valerian-containing medicines.

7.2 Results costs, cost-effectiveness and budget impact

7.2.1 PRISMA flow diagram
Figure 19 shows the PRISMA flow diagram. Of the 143 unique records, 133 were excluded during

title-abstract screening. Of the remaining 10 articles, all were excluded, most frequently because

of the study design (e.g. review instead of a health economic analysis, such as cost-effectiveness,

-utility, -minimisation, -benefit or budget impact analysis) or the comparator or publication status

did not match the inclusion criteria.

Figure 19: PRISMA flow diagram costs
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7.2.2 Study characteristics and quality assessment of included studies

Studies included in review
(n=10)

Reports of included studies
(n=10)

No studies or reports were included.
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7.2.3 Evidence table

No studies or reports were included.

7.2.4 Findings costs

It was estimated, in consultation with clinical experts, that the mean treatment duration (TD) with a
valerian-containing medicine in insomnia is approximately 3 months. This TD halved in the case of
the medication being used to treat symptoms of mental stress and reduced further to around a

month in the case of test anxiety.

Considering TD, label dosages and corresponding public prices'3?, current mean medication costs
that ranged from CHF 88 for insomnia to CHF 59 for test anxiety per patient per year were estimated
(Table 77).

Table 77: Estimated costs per drug per patient per year in CHF

Mean costs (in CHF) Insomnia Mental stress Test anxiety
Sedonium 74.4 - -
Dormiplant 974 57.7 -

Hova 74.5 38.8 -

Redormin 88.2 - -

Relaxane - 85.6 58. 9

Additional costs for physician visits were assumed for all valerian-containing drugs. This was be-
cause in Switzerland it is necessary to get a prescription for any of these drugs to be reimbursed.
Considering the previously mentioned TD an average of 4 and a half physician visits (GP visits)
during one year was assumed for patients with symptoms of insomnia. Unit costs for a physician
visit were estimated at CHF 41.01, based on a 15-minute consultation using current TARMED tar-
iffs13% and cantonal tax point values.'3* The tax point value was calculated as a population-weighted
average across cantons, yielding a value of 0.881. Based on consultation with clinical experts, it
was assumed that 50% of the patients being treated for symptoms of insomnia would be referred
to a specialist consultation and 25% of patients under treatment for symptoms of mental stress.
Specialist consultation costs were estimated at CHF 456.12 per patient, based on an assumed two
consultations (initial consultation: 90 minutes; follow-up: 60 minutes) using current TARMED tariffs
and cantonal tax point values. The estimated costs for physician visits for valerian-containing drugs
per patient per year were CHF 412.61 due to treatment for symptoms of insomnia, CHF 278.08

due to treatment for symptoms of mental stress and, CHF 123.03 due to treatment for test anxiety.

Similarly, costs for alternative treatment for each indication were calculated, with benzodiazepines,
Z-drugs and sedative antidepressants as alternative for treating symptoms of insomnia. Benzodi-
azepines, SSRIs and tricyclic antidepressants were taken as alternative for treating symptoms of
mental stress and test anxiety. After consultation with 3 clinical experts specialising in sleep medi-

cine, psychiatry, and general medicine, it was assumed that a negligible number of patients would
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be treated with tricyclic antidepressants. Costs by drug class are displayed in Table 78. It is im-
portant to consider the longer TD assumed for sedative antidepressants and SSRIs when looking
at their estimated costs, since this drug classes have generally a very different side effect profile to
benzodiazepines and Z-drugs. As per consultation with the 3 clinical experts, the 2 latter drug clas-
ses are recommended for a maximum of 4 weeks or to be used sporadically for acute treatment of
symptoms. As these have a higher potential for dependency, they also carry with them higher costs
for physician visits, with patients needing careful monitoring. Estimated annual costs per patient for
physician visits varied by indication and treatment. For insomnia symptoms, GP visit costs were
estimated at CHF 471.63 for patients treated with benzodiazepines or Z-drugs and CHF 307.59 for
those treated with sedative antidepressants. Specialists visit costs were estimated at CHF 228.06.
For mental stress symptoms, GP visit costs were CHF 287.08 for benzodiazepine treatment and
CHF 205.06 for SSRI treatment, with specialist visits costs estimated at CHF 114.03. For test anx-

iety symptoms, GP visit costs for benzodiazepine treatment were estimated at CHF 205.06.

Table 78: Estimated costs per drug class per patient per year in CHF

Mean costs (in CHF) Insomnia Mental stress Test anxiety
Benzodiazepines 19.75 13.55 13.55
Z-Drugs 31.03 - -

Sedative antidepressants 391.63 - -

SSRIs - 249.54 -

Prolonged use of benzodiazepines and Z-drugs carries a risk of dependence, which generates
additional healthcare costs. To capture these long-term sequelae costs, the model incorporated
two parameters: the transition rate from short-term to long-term use, derived from Rosenqvist et
al.’3% and annual healthcare costs attributable to benzodiazepine dependence, obtained from Ber-
ger et al.'% As cost data were reported in 2007 US dollars, a two-step currency conversion was
applied: inflation adjustment using the US Medical Care Consumer Price Index, followed by con-

version to 2025 Swiss francs using OECD purchasing power parities (Table 79).

Table 79: Costs associated with a possible dependency when treated with benzodiazepines or Z-drugs

Costs due to drug dependency Input parameter  Source

Proportion of patients treated with benzodiaze- 13.1% Rosengvist et al.

pines who developed dependency 2024135

Proportion of patients treated with Z-drugs who 17.8% Rosenqyvist et al.

developed dependency 2024135

Increased healthcare costs due to long-term US dollar 4’668 Berger et al. 2012136

treatment

Medical care consumer price index 2007 = 359 Federal Reserve
2025 = 585 Bank of St. Louis'3”
Factor = 1.63

Purchasing power parities 1.10 Federal statistical

office38
Increased healthcare costs due to long-term CHF 8402 Calculation

treatment for Switzerland
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In the case of cognitive behavioural therapy, the average of group and individual therapy was cal-
culated, estimating costs of CHF 588.24 per patient per year. In the absence of medication treat-

ment, medication costs would be saved.

Additionally, Laitea was considered as an alternative herbal medicine, with costs estimated at CHF

49.48 and CHF 45.18 for symptoms of mental stress and test anxiety, correspondingly.

Lifestyle adaptation and improvement of sleep hygiene were assumed to be treatment alternatives

recommended by the GPs.

Treatment costs

For each treatment option, costs were estimated by combining medication costs and physician
visits (GPs and specialists, referred to as “additional costs” in the tables). Treatment duration, dos-
age, medication and visit frequency were estimated based on clinical guidelines, pharmaceutical
compendium and structured interviews with clinical experts. Table 80 to Table 82 present the total
costs for each treatment option per patient and year. The analysis assumes constant costs over

time.

Table 80: Costs of treatment options for symptoms of insomnia

Costs (CHF) per

Treatment option patient and year

Reference product 88.24
Additional costs reference product 412.61
Other herbal medicines 0.00
Additional costs other herbal medicines 0.00
Benzodiazepines 19.75
Additional costs benzodiazepines 699.69
Z-drugs 31.03
Additional costs Z-drugs 699.69
Sedative antidepressants 391.63
Additional costs antidepressants 535.65
CBT 588.24
Sleep hygiene/lifestyle adaptation 82.02
No treatment 0.00
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Table 81: Costs of treatment options for symptoms of mental stress

Costs (CHF) per

Treatment option patient and year

Reference product 83.13
Additional costs reference product 278.08
Other herbal medicines 49.48
Additional costs other herbal medicines 278.08
CBT 588.24
SSRis 249.54
Additional costs SSRIs 319.09
Benzodiazepines 13.55
Additional costs benzodiazepines 401.11
Tricyclic antidepressants 0.00
Additional costs tricyclic antidepressants 0.00
No treatment 0.00

Table 82: Costs of treatment options for symptoms of test anxiety

Costs (CHF) per

Treatment option patient and year

Reference product 58.93
Additional costs reference product 123.03
Other herbal medicines 45.18
Additional costs other herbal medicines 123.03
CBT 588.24
SSRIs 0.00
Additional costs SSRIs 0.00
Benzodiazepines 13.55
Additional costs benzodiazepines 205.66
Tricyclic antidepressants 0.00
Additional costs tricyclic antidepressants 0.00
No treatment 0.00

7.2.5 Findings cost-effectiveness
No cost-effectiveness results are reported due to the absence of studies meeting the inclusion

criteria.

7.2.6 Findings budget impact

7.2.6.1 Base case

The budget impact analysis projected substantial savings when valerian-containing medicines
would stay available but would not be reimbursed anymore. For insomnia symptoms, estimated
savings totalled CHF 174.05 million over 5 years, based on approximately 1.7 million annual prev-
alent patients (Table 83). Mental stress showed potential savings of CHF 6.14 million for approxi-
mately 1.2 million prevalent patients (Table 84), while test anxiety generated estimated savings of
CHF 22.28 million for 0.3 million prevalent patients (Table 85).
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Table 83: Budget impact of valerian-containing medicines for symptoms of insomnia

Cost of treatment [Million CHF] Year 1 Year 2 Year 3 Year 4 Year 5
Prevalent insomnia individuals 1.65 1.66 1.68 1.70 1.71
>6 years
With no change on policy level
Valerian-containing medicines 8.83 8.92 9.00 9.09 9.19
Additional costs valerian (GP and 41.28 41.69 4211 42.53 42.95
specialist visits)
Alternatives (medications, CBT
and sleep hygiene) 242.79 245.22 247.67 250.15 252.65
Additional costs alternatives (GP
and specialist visits and costs
caused by dependency) 798.22 806.20 814.26 822.41 830.63
Total 1°091.11 1°102.02  1°113.04 112418 1°135.42
With valerian available but not reimbursed
Valerian-containing medicines 0.00 0.00 0.00 0.00 0.00
Alternatives (medications, CBT 246.28 249.20 251.70 254.21 256.75
and sleep hygiene)
Additional costs alternatives (GP
and specialist visits and costs
caused by dependency) 810.35 818.45 826.63 834.90 843.25
Total 1°056.62 1°067.65 1°078.33  1°089.11 1°100.00
Budget impact -34.49 -34.37 -34.72 -35.06 -35.41
Budget impact over 5 years -174.05

Table 84: Budget impact of valerian-containing medicines for symptoms of mental stress
Cost of treatment [Million CHF] Year 1 Year 2 Year 3 Year 4 Year 5
Prevalent mental stress individu-
als >6 years 1.19 1.20 1.21 1.22 1.23
With no change on policy level
Valerian-containing medicines 2.39 2.41 2.44 2.46 2.48
Additional costs valerian (GP and
specialist visits) 7.99 8.07 8.15 8.23 8.31
Alternatives (medications and CBT)  251.41 253.92 256.46 259.03 261.62
Additional costs alternatives (GP
and specialist visits and costs caused
by dependency) 280.52 283.33 286.16 289.02 291.91
Total 542.31 547.73 553.21 558.74 564.33
With valerian available but not reimbursed
Valerian-containing medicines 0.00 0.00 0.00 0.00 0.00
Alternatives (medications and CBT)  252.38 254.91 257.45 260.03 262.63
Additional costs alternatives (GP
and specialist visits and costs caused
by dependency) 288.70 291.62 294.53 297.48 300.45
Total 541.08 546.52 551.99 557.51 563.08
Budget impact -1.23 -1.21 -1.22 -1.23 -1.25
Budget impact over 5 years -6.14
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Table 85: Budget impact of valerian-containing medicines for symptoms of test anxiety

Cost of treatment [Million CHF]

Year 1 Year 2 Year 3

Year 4 Year 5

Prevalent test anxiety individuals 0.30 0.30 0.30 0.31 0.31
>6 years

With no change on policy level

Valerian-containing medicines 4.37 4.42 4.46 4.51 4.55
Additional costs valerian (GP and

specialist visits) 9.13 9.22 9.31 9.41 9.50
Alternatives (medications and CBT) 39.15 39.54 39.94 40.33 40.74
Additional costs alternatives (GP

and specialist visits and costs caused

by dependency) 46.47 46.93 47.40 47.88 48.36
Total 99.12 100.11 101.11 102.13 103.15

With valerian available but not reimbursed

Valerian-containing medicines 0.00 0.00 0.00 0.00 0.00
Alternatives (medications and CBT) 41 .54 4203 42 45 42.88 43.31
Additional costs alternatives (GP

and specialist visits and costs caused

by dependency) 52.99 53.72 54.26 54.80 55.35
Total 94.53 95.76 96.72 97.68 98.66
Budget impact -4.59 -4.36 -4.40 -4.44 -4.49
Budget impact over 5 years -22.28

The combined 5-year budget impact for all 5 valerian-containing medicines currently listed on the

SL amounts to CHF 202.47 million in savings, with insomnia symptoms representing the largest

component (Table 86). Total costs across all 3 indications could be summed because the model

allocated actual sales volumes of valerian-containing medicines to each indication based on ap-

proved uses, minimizing potential overlap between indication-specific estimates.

Table 86: Budget impact of valerian-containing medicines for the symptoms of insomnia, mental stress

and test anxiety over 5 years

Indication Brands in scope Budget impact (CHF)

Insomnia symptoms Dormiplant, Hova, Redor- -174.05 million
min, Sedonium

Mental stress symptoms Dormiplant, Hova, Relaxane -6.14 million

Test anxiety symptoms Relaxane -22.28 million

Total Dormiplant, Hova, Redor- -202.47 million

min, Relaxane, Sedonium
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7.2.6.2 Sensitivity analysis

When considering the uncertainty behind the eligible patient population, indication split shares,
switching probabilities, alternative treatment mix and prices of medications, cost savings varied
from CHF -14.8 million to 10.9 million for symptoms of insomnia (current probability of switching
from Redormin to benzodiazepines, Figure 20), from CHF -3.1 to +2.3 million for symptoms of
mental stress (current probability of switching from Relaxane to benzodiazepines, Figure 21) and

CHF z 3.8 million for symptoms of test anxiety (price of Relaxane 60 pills, Figure 22).

Figure 20: Univariate sensitivity analysis for symptoms of insomnia
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Figure 21: Univariate sensitivity analysis for symptoms of mental stress

Mental stress
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Figure 22: Univariate sensitivity analysis for symptoms of test anxiety
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7.2.6.3 Scenario analyses

Continued, linear consumption growth of valerian-containing medicines

Consumption of valerian-containing medicines has been on the ascendancy over the last 10 years.
The following scenario analysis calculates the potential budget impact of a disinvestment from the

SL if the observed prevalence growth would continue with the same rate.

As expected, this additional budget impact analysis projected higher savings compared to the base
case scenario with total savings of CHF 243.73 million over 5 years. For insomnia symptoms, esti-
mated savings totalled CHF 209.65 million, based on approximately 2.0 million annual prevalent
patients (Table 87). Mental stress showed potential savings of CHF 7.34 million for approximately
1.5 million prevalent patients (Table 88), while test anxiety generated estimated savings of CHF
26.74 million for 0.36 million prevalent patients (Table 89). Total savings across all indications were
estimated at CHF 243.73 million (Table 90).

Table 87: Budget impact of valerian-containing medicines for symptoms of insomnia — scenario analysis:
continued consumption growth

Cost of treatment [million Year 1 Year 2 Year 3 Year 4 Year 5
CHF]

Prevalent insomnia individu- 1.75 1.88 2.01 216 2.32
als >6 years

With no change on policy level

Valerian-containing medicines 938 10.06 10.80 11.59 12.43
Additional costs valerian 43.85 47.05 50.49 54.17 58.13
Alternatives (incl. CBT and

sleep hygiene) 257.94 276.77 296.97 318.65 341.92

Additional costs alternatives
(incl. costs caused by depend-
ency) 848.01 909.92 976.35 1°047.63 1124 .11
Total 1°159.18 1°243.81 1°334.61 1°432.04 1’536.59

With valerian available but not reimbursed

Valerian-containing medicines 0.00 0.00 0.00 0.00 0.00
Alternatives (incl. CBT and
sleep hygiene) 261.64 281.26 301.80 323.83 347.47

Additional costs alternatives
(incl. costs caused by depend-

ency) 860.90 923.75 991.19 1°063.55 1'141.19
Total 1°122.54 1°205.01 1°292.98 1°387.38 1°488.66
Budget impact -36.64 -38.79 -41.63 -44.66 -47.93
Budget impact over 5 years -209.65
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Table 88: Budget impact of valerian-containing medicines for symptoms of mental stress — scenario anal-

ysis: continued consumption growth

Cost of treatment [million CHF] Year 1 Year 2 Year 3 Year 4 Year 5
Prevalent mental stress individu-

als >6 years 1.26 1.35 1.44 1.54 1.65
With no change on policy level

Valerian-containing medicines 253 2.71 2.90 3.11 3.33
Additional costs valerian 8.47 9.07 9.71 10.39 11.13
Alternatives (incl. CBT) 266.51 285.34 305.51 327.10 350.21
Additional costs alternatives

(incl. costs caused by dependency)  297.37 318.38 340.88 364.97 390.76
Total 574.88 615.51 659.00 705.57 755.43
With valerian available but not reimbursed

Valerian-containing medicines 0.00 0.00 0.00 0.00 0.00
Alternatives (incl. CBT) 267.54 286.45 306.69 328.36 351.57
Additional costs alternatives

(incl. costs caused by dependency) 306.04 327.70 350.86 375.65 402.20
Total 573.58 614.15 657.55 704.01 753.76
Budget impact -1.30 -1.36 -1.45 -1.56 -1.67
Budget impact over 5 years -7.34

Table 89: Budget impact of valerian-containing medicines for symptoms of test anxiety — scenario analy-

sis: continued consumption growth

Cost of treatment [million CHF] Year 1 Year 2 Year 3 Year 4 Year 5
Prevalent test anxiety individuals 0.32 0.34 0.36 0.39 0.42
>6 years
With no change on policy level
Valerian-containing medicines 4.64 4.98 5.34 572 6.13
Additional costs valerian 9.69 10.39 11.14 11.95 12.81
Alternatives (incl. CBT) 41.56 44.56 47.77 51.22 54.91
Additional costs alternatives
(incl. costs caused by dependency) 49.33 52.89 56.70 60.79 65.18
Total 105.22 112.81 120.95 129.67 139.03
With valerian available but not reimbursed
Valerian-containing medicines 0.00 0.00 0.00 0.00 0.00
Alternatives (incl. CBT) 44.10 47.36 50.78 54.45 58.37
Additional costs alternatives
(incl. costs caused by dependency) 56.25 60.54 64.91 69.59 74.61
Total 100.34 107.90 115.69 124.03 132.98
Budget impact -4.88 -4.91 -5.26 -5.64 -6.05
Budget impact over 5 years -26.74
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Table 90: Budget impact of valerian-containing medicines for the symptoms of insomnia, mental stress
and test anxiety over 5 years — scenario analysis: continued consumption growth

Indication Brands in scope Budget impact (CHF)

Insomnia symptoms Dormiplant, Hova, Redor- -209.65 million

min, Sedonium

Mental stress symptoms Dormiplant, Hova, Relaxane -7.34 million
Test anxiety symptoms Relaxane -26.74 million
Total Dormiplant, Hova, Redor- -243.73 million

min, Relaxane, Sedonium

Consumption volume aligned with real-world claims data from SASIS

In the base case, the number of patients per valerian-containing medicine was derived from SWICA
claims data and scaled to the Swiss population using SASIS claims data as a conversion factor
(SWICA-to-SASIS sales volume ratio applied to patient counts). In this scenario analysis, patient
numbers per valerian-containing medicine were adjusted upward such that the resulting sales vol-
ume exactly matches the total sales volume observed in the SASIS data. This approach provides
an alternative estimate of the budget impact under the assumption that SASIS sales volumes rep-

resent the most accurate reflection of real-world consumption in Switzerland.

This budget impact analysis revealed higher savings compared to the base case scenario with total
savings of CHF 222.37 million over 5 years. For insomnia symptoms, estimated savings totalled
CHF 172.60 million (Table 91). Mental stress showed potential savings of CHF 10.29 million (Table
92), while test anxiety generated estimated savings of CHF 39.48 million (Table 93). The higher
savings observed for test anxiety in this scenario reflect the upward adjustment of Relaxane® con-
sumption volumes to align with the SASIS data. Since the majority of Relaxane® prescriptions are
attributed to the text anxiety indication, this adjustment disproportionately increased the patient
numbers and associated savings for this indication compared to the base case. Total savings

across all indications were estimated at CHF 222.37 million (Table 94).
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Table 91: Budget impact of valerian-containing medicines for symptoms of insomnia — scenario analysis:

SASIS-aligned consumption volume

Cost of treatment [million CHF] Year 1 Year 2 Year 3 Year 4 Year 5
Prevalent insomnia individuals 1.65 1.66 1.68 1.70 1.71

>6 years

With no change on policy level

Valerian-containing medicines 8.76 8.84 8.93 9.02 9.11
Additional costs valerian 40.94 41.35 41.77 42.18 42.61
Alternatives (incl. CBT and sleep 242.92 245.35 247.80 250.28 252.78
hygiene)

Additional costs alternatives 798.63 806.62 814.69 822.83 831.06
(incl. costs caused by dependency)

Total 1°091.25 110216 1°113.19 1'124.32 1'135.56
With valerian available but not reimbursed

Valerian-containing medicines 0.00 0.00 0.00 0.00 0.00
Alternatives (incl. CBT and sleep 246.38 249.30 251.79 254.31 256.85
hygiene)

Additional costs alternatives 810.67 818.78 826.97 835.24 843.59
(incl. costs caused by dependency)

Total 1°057.05 1°068.08 1°078.76  1°089.55 1'100.44
Budget impact -34.20 -34.08 -34.42 -34.77 -35.12
Budget impact over 5 years -172.60

Table 92: Budget impact of valerian-containing medicines for symptoms of mental stress — scenario anal-
ysis: SASIS-aligned consumption volume

Cost of treatment [million CHF] Year 1 Year 2 Year 3 Year 4 Year 5
Prevalent mental stress individ- 1.19 1.20 1.21 1.22 1.23
uals >6 years

With no change on policy level

Valerian-containing medicines 4.02 4.06 4.10 414 4.18
Additional costs valerian 13.44 13.57 13.71 13.85 13.98
Alternatives (incl. CBT) 247.15 249.62 252.12 254.64 257.18
Additional costs alternatives 275.77 278.52 281.31 284.12 286.96
(incl. costs caused by depend-

ency)

Total 540.37 545.77 551.23 556.74 562.31
With valerian available but not reimbursed

Valerian-containing medicines 0.00 0.00 0.00 0.00 0.00
Alternatives (incl. CBT) 248.77 251.27 253.78 256.32 258.88
Additional costs alternatives 289.54 292.48 295.40 298.36 301.34
(incl. costs caused by depend-

ency)

Total 538.31 543.75 549.19 554.68 560.22
Budget impact -2.06 -2.03 -2.05 -2.07 -2.09
Budget impact over 5 years -10.29
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Table 93: Budget impact of valerian-containing medicines for symptoms of test anxiety — scenario analy-
sis: SASIS-aligned consumption volume

Cost of treatment [million Year 1 Year 2 Year 3 Year 4 Year 5
CHF

Prev]alent test anxiety individ- 0.30 0.30 0.30 0.31 0.31
uals >6 years

With no change on policy level

Valerian-containing medicines 7.75 7.83 7.91 7.98 8.06
Additional costs valerian 16.18 16.34 16.51 16.67 16.84
Alternatives (incl. CBT) 29.08 29.37 29.67 29.96 30.26
Additional costs alternatives 34.52 34.87 35.22 35.57 35.92
(incl. costs caused by depend-

ency)

Total 87.54 88.41 89.30 90.19 91.09

With valerian available but not reimbursed

Valerian-containing medicines 0.00 0.00 0.00 0.00 0.00
Alternatives (incl. CBT) 33.33 33.79 34.13 34.47 34.82
Additional costs alternatives 46.07 46.90 47.37 47.84 48.32
(incl. costs caused by depend-

ency)

Total 79.40 80.69 81.50 82.32 83.14
Budget impact -8.14 -7.72 -7.80 -7.87 -7.95
Budget impact over 5 years -39.48

Table 94: Budget impact of valerian-containing medicines for the symptoms of insomnia, mental stress
and test anxiety over 5 years — scenario analysis: SASIS-aligned consumption volume

Indication

Brands in scope Budget impact (CHF)

Insomnia symptoms

Dormiplant, Hova, Redor- -172.60 million

min, Sedonium

Mental stress symptoms Dormiplant, Hova, Relaxane -10.29 million
Test anxiety symptoms Relaxane -39.48 million
Total Dormiplant, Hova, Redor- -222.37 million

min, Relaxane, Sedonium
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8. Ethical, legal, social and organisational issues

Summary statement ethical, legal, social and organisational issues

The ELSO analysis of this HTA identified several significant aspects of potential reimbursement
changes for valerian-containing preparations. From an ethical perspective, the current system
presents concerns regarding inequitable resource allocation when supporting interventions lack-
ing robust effectiveness evidence. Another argument discussed in the context of the indications
examined in this HTA is the question to what extent common experiences such as insomnia, test
anxiety, and mental stress should be understood and met as medical problems, and thereby
pathologizing these phenomena of human life. Tendencies towards overdiagnosis, pathologisa-
tion and medicalisation may impact health-seeking behaviour and clinical decision-making and
potentially discourage more effective non-pharmacological approaches. Legally, reimbursement
withdrawal is fundamentally possible when robust evidence demonstrates that effectiveness cri-
teria are no longer met. Social aspects highlighted potential financial challenges for vulnerable
populations and the need for careful transition planning to maintain continuous patient care. Or-
ganisationally, possible increased consultation time and additional strain on already overbur-

dened mental health services were identified.

8.1 Methodology ethical, legal, social and organisational issues

8.1.1 Databases and search strategy
To assess the ELSO aspects, pertinent issues were identified from the studies included in the
clinical and economic evaluations. Additionally, targeted, selective searches in MEDLINE, Swisslex

and Legalis were performed.

A single researcher screened and reviewed the literature and identified studies relevant to the
ELSO aspects. Systematic reviews, literature reviews, RCTs, non-randomised studies, single-arm
studies, reports, legal documents, narrative research and case studies were considered for inclu-

sion. The publication language had to be English, French, German, or Italian.

To answer the relevant legal questions, a search of materials and literature was carried out in
national and international databases to identify publications dealing with legal questions related to
Valerian preparations. With a view to the Swiss context, the following sources and databases were

used for the legal search:

- Legal texts and materials of the Confederation (in particular laws, ordinances and justifi-

cations for enactments);
- Jurisprudence of the Federal Supreme Court (database);
- Jurisprudence of the Federal Administrative Court (database);

- PubMed (database);
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- Swisslex (database);

- Legalis (database);

- Weblaw (database);

- Beck-Online (database).

Although court decisions and expert publications on the legal classification of Valerian preparations
are manageable, the multitude of possible legal norms with significance for these medicinal prod-
ucts makes it necessary to limit the legal clarification to a selection of the most important enact-
ments. Taking into account the objective according to the HTA Core Model (Chapter 8.1.4) and in
the sense of a relevance review according to the HTA checklist (Chapter 8.1.4), only the most

important legal questions are identified and analysed here.

8.1.2 Other sources

In addition to the searches in the databases mentioned above, information was gathered from rel-
evant websites (those of health authorities, research groups and non-governmental organisations).
National and international regulations, guidelines and recommendations as well as judgements,
reports and (specialist and grey) literature related to these domains were identified and reviewed.
Furthermore, social and organisational considerations were identified using the assessment frame-
work provided by the HTA Core Model."%°

8.1.3 Assessment of quality of evidence
No quality assessment of the evidence was conducted. The focus of the ELSO-part was to provide

a comprehensive overview of ethical, legal, social and organisational aspects related to this HTA.

8.1.4 Methodology data extraction, analysis and synthesis of the domains ethical, legal,
social and organisational issues
The main ELSO aspects identified through this targeted search was reported in a descriptive man-

ner. Key issues were summarised narratively, analysed and discussed.

For the analysis of ethical issues, an axiological approach based on the “Hofmann catalogue” was
used, comprising 33 questions designed to identify characteristics of a health technology, involved

interests and stakeholders. All relevant questions of the catalogue were addressed.'4°

With regard to the reimbursement of costs for valerian-containing preparations by mandatory
healthcare insurance (OKP), a large number of international guidelines and national regulations at
the federal and cantonal levels must be included in the analysis. The HTA Core Model was used

here for the clarification and answering of the relevant legal questions.

The objective defined in the HTA Core Model'® served as a guideline here: " The objective of the
Legal Aspects (LEG) domain is to assist the HTA doers in detecting rules and regulations which

need to be taken into consideration when evaluating the implications and consequences of
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implementing a health technology."® The concept further states: "The aim within LEG is not and
indeed cannot be, to give or even propose a binding legal solution to a given question. Instead, the
aim is to guide the HTA doers in recognising the relevant legal questions they need to consider

when evaluating the technology and providing advice for decisionmakers."

Against this background, this HTA examines the essential legal questions in connection with vale-
rian-containing preparations (monopreparations and combination preparations). The "Checklist for
Legal Analysis in the Sense of a Relevance Review," as developed in Swiss legal literature, was
used for this purpose.f The checklist, which is structured according to areas of law, distinguishes 8
review steps: "(1) Right of self-determination, (2) Doctor-patient relationship, (3) Therapeutic Prod-
ucts Act, (4) Health Insurance Act, (5) Constitution, (6) Cantonal legal enactments/recommenda-

tions, (7) Other legal enactments and (8) Other legal questions to be reviewed".9

With the help of the HTA Core Model's objective and the checklist for HTA legal review, several
questions were formulated to answer the central research question regarding Valerian preparations

from a legal perspective step by step.

8.2 Results ethical, legal, social and organisational issues

8.2.1 PRISMA flow diagram

n.a.

8.2.2 Study characteristics and risk of bias of included studies

n.a.

8.2.3 Evidence table

n.a.

8.2.4 Findings ethical issues

Introduction and theoretical background

The ethical aspects of this HTA mainly concern issues arising in relation to fair and sustainable
allocation of healthcare resources and costs. Schroder-Back'#! proposed 5 principles specific to

public health ethics, which serve as theoretical background for the ethical analysis:

1. Maximisation of overall health benefits and population protection (principle of utility)

¢ EUnetHTA, HTA Core Model, S. 371.
fWidrig, HTA, Anhang, S. 461 ff.

9 Widrig, HTA, Anhang, S. 461 ff.: «(1) Selbstbestimmungsrecht, (2) Arzt-Patientenbeziehung, (3)
Heilmittelrecht, (4) Krankenversicherungsgesetz, (5) Verfassung, (6) Kantonale Rechtser-

lasse/Empfehlungen, (7) Weitere Rechtserlasse und (8) Weitere zu prifende Rechtsfragen».
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2. Respect for human dignity (self-determination)

3. Justice (reduction of health inequalities)

4. Efficiency (as a criterion for the allocation of public resources)
5. Proportionality (appropriateness of means to ends)

The first principle integrates a utilitarian perspective (produce the greatest good for the greatest
number of people) as a basic orientation for public health. The second and third principles reflect
the core concerns of a Kantian deontological approach (adhere to rules and duties, regardless of
consequences). The fourth and fifth principles further develop and refine the principle of utility by

emphasising the importance of responsible resource management.
Approach of the ethical analysis

For the ethical analysis of this HTA, an axiological approach based on the "Hofmann catalogue"
was employed. This framework comprises 33 questions designed to identify characteristics of a
health technology as well as the involved interests and stakeholders.° Pertinent questions from

this catalogue were selected for the present assessment.
Selected questions for this HTA
Q1 What are the morally relevant consequences of a de-implementation of the technology?

As the present analysis concerns de-implementation, Hofmann’s questions were adapted to ad-
dress the morally relevant aspects of de-implementation of the technology from reimbursement
coverage. “De-implementation is the systematic process of discontinuing low-value care (LVC),
namely, to remove (i.e. stop the delivery entirely), replace (i.e. stop an inappropriate intervention
and start a new, evidence-based intervention targeting similar aims), reduce (i.e. change the prac-
tice frequency and/or intensity), or restrict (i.e. specify a particular setting/population) LVC practices
(see Kien et al. 20245 on the basis of Norton and Chambers (2020)46).”

For this HTA, it is essential to distinguish between prescribing and reimbursement: valerian-con-
taining products may be prescribed without being reimbursed within the healthcare system. Addi-
tionally, the psychological and social effects of prescriptions (both positive (e.g., validation of symp-
toms) and negative (e.g., pathologisation)), were examined. In this HTA, de-implementation refers
to the anticipated reduction in valerian use as a consequence of suspension of reimbursement.
While valerian-containing medicines would remain available on the market and could still be pre-
scribed by medical professionals, the recipient of the prescription would have to pay fully out of
pocket. Alternatively, reimbursement suspension could be implemented as a restriction, limiting

coverage to specific populations, e.g. elderly or pregnant persons.

As noted by Kien et al.'®: “Reducing low-value care (LVC) is crucial to improve the quality of patient
care while increasing the efficient use of scarce healthcare resources.”, de-implementation is a
moral desideratum in the same way as early health technology assessment of a new technology is

vital for patients.” The moral implications and consequences of a de-implementation include: Policy
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makers, insurers, providers and patients must be able to develop a commonly shared transparent
de-implementation strategy. As patients and physicians can no longer resort to managing the phe-
nomena through treatment with prescribed and reimbursed medications, they must change their
behaviour and patients will need to be sensitised to other ways of dealing with symptoms of insom-

nia, mental stress, or test anxiety, e.g., via working on their sleep hygiene, etc.

In addition, the practice of prescribing and reimbursing valerian-containing products raises the
question of fair allocation of resources for drugs vs. other kinds of therapies for insomnia, mental
stress and test anxiety. Delisting valerian-containing products would imply equality with other
measures, which are not reimbursed, such as sleep hygiene. This needs to be taken in considera-
tion when justice and equity in healthcare are discussed (see also questions below, especially
Q14).

Furthermore, from a public health ethics perspective, social and political determinants of health
must also be addressed at a structural level. In societies where individuals face significant pressure
to perform efficiently, factors such as availability and performance expectations play a critical role
in shaping health outcomes. Therefore, it is essential to foster health promoting working and living
environments, e.g., by organisational health management strategies, strengthening health literacy
and individual resilience. For individuals experiencing insomnia, test anxiety, and mental stress,
the development of supportive living environments that strengthen psychological well-being, reduce

stressors, and enhance coping capacities are significant.'’

Ethical implications of pathologisation

The following section covers questions 4, 5 and 7-9 of the Hofmann catalogue.

Q4 Does the technology challenge human integrity?

Q5 Does the technology challenge human dignity?

Q7 Does the technology challenge social values and arrangements?

Q8 Does the widespread use of the technology change our conception of certain persons?

Q9 Does the technology contest religious, social, or cultural convictions (because they interfere

with foundations of communities)?

The ethical challenges associated with these questions are closely interrelated. Prescription and
reimbursement of valerian-containing products by Swiss mandatory health insurance for treating
symptoms related to insomnia, mental stress or test anxiety, means pathologizing these phenom-
ena of human life. The above discussed de-implementation by reducing the use of valerian as a
consequence of the suspension of its reimbursement would mean to de-pathologize these phe-
nomena. Symptoms related to insomnia, mental stress or test anxiety exist on a continuum between
normal stress responses and pathological conditions. The current procedure of prescribing and

reimbursing valerian-containing products may contribute to a perception of individuals as passive
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recipients of care and contribute to internalisation of an illness-centered identity. Questions 4, 5

and 7 to 9 from Hofmann'’s catalogue address the ethical implications of this pathologisation.
Q7 Does the technology challenge social values and arrangements?

Hofmann elaborates this question further by asking: Does the technology change the social status
of certain conditions? The key question for this HTA is what (social, cultural and) ethical significance
does the pathologisation or the de-pathologisation of experiences and treatment of insomnia, men-
tal stress and test anxiety have? To what extent are affected persons stigmatised and to what

extent are they respected, recognised and supported in coping with these conditions?

Insomnia, psychological stress and test anxiety are aspects of human life and represent common
experiences. Treating them with (prescribed) pharmaceuticals means to view these conditions as
psychological or medical problems. This is referred to as pathologisation, medicalisation or phar-
maceuticalisation. Even if persistence or severity (see elaborations below under Q8) may vary, a
differentiated diagnosing is necessary. The ethical questions to consider are whether such prac-
tices genuinely benefit the individuals affected, whether they pose any potential harm and how they
influence the well-being of individuals experiencing insomnia, mental stress and test anxiety in
varying severity and persistence, as well as the broader implications for society and the healthcare

system.

Suhr and Johnson (2022) define medicalisation regarding insomnia as the expansion of medical
categories to include non-medical problems, often resulting in inappropriate diagnoses and treat-
ments.'*® While severe insomnia might demand medical diagnosis and treatment, this process
might be inadequate in episodic cases, which can lead to ethical concerns on individual and societal
level. The current procedure of reimbursed prescription of valerian-containing products without the
baseline of a diagnosis contributes to over-pathologisation. This can lead individuals to adopt an
illness identity, interpreting negative experiences as pathological, potentially affecting self-percep-
tion. On a societal-level social inequalities may be reinforced and trust in mental healthcare might
be negatively affected. By reducing the use of valerian-containing preparations as a consequence

of the suspension of its reimbursement, these negative effects of pathologisation may be mitigated.

Q8 Does the widespread use of the technology change our conception of certain persons (e.qg.,

with certain diseases)?

Regarding insomnia, Coveney et al. (2019) explored the historical and sociocultural change of
sleeplessness into the medical condition ‘insomnia’, which they identify as a ‘more modern matter’.
While sleeplessness has existed throughout human history, the term “insomnia” only emerged as
a formal medical diagnosis in the late nineteenth century.'® This shift marks a broader process of
medicalisation, wherein natural variations in sleep began to be redefined as pathological. The au-
thors describe ambiguities both in affected people and healthcare providers. On one hand the per-
ception of poor sleep as a normal and inevitable part of life leads to scepticism towards pathologi-

sation and medicalisation. On the other hand, healthcare providers are confronted with

HTA Report 103



expectations to recognise and solve the experienced disruptions as a pathological problem. Thus,
although the prescription of hypnotics may be perceived as an act of empathy, it is accompanied
by a professional obligation to limit their use due to unfavourable side effects, such as addiction.#°
The suspension of reimbursement for valerian-containing medications would effectively reduce the
possibility of prescription for these substances as some people may not be able to afford or would

not be willing to pay the product out of pocket.

Nevertheless, this may help mitigate the negative consequences associated with patients’ expec-
tations and the pressure they place on physicians. Furthermore, it could change the socially estab-
lished practice of consulting medical professionals for common human experiences such as insom-
nia. Whether this would lead to heightened pressure to prescribe stronger hypnotics and what the
implications of such a development might be, remains uncertain. In case of delisting valerian-con-
taining products, the potential risk of increasing prescription of stronger hypnotics will have to be
carefully observed, but this does not alter the identified ethical problems with reimbursement of

valerian-containing products.
Q4/Q5 Does the technology challenge human integrity and/or human dignity?

Pathologisation of human experiences can contribute to stigmatisation as individuals are labelled
and treated primarily through the lens of disease. Such labelling may be associated with negative
connotations and stigmatisation and may compromise human integrity and dignity by neglecting
the complexity of personal identity and reducing individuals to persons with perceived deficits or
disorders. Stigma can manifest as prejudices and rejection from society towards patients suffering
from a specific pathology, as well as patients internalising this discrimination, which has repercus-

sions for their state of mind and quality of life.50-152

Concerning this HTA, pathologisation and prescription of valerian-containing products or other
pharmaceuticals may be viewed as inconsistent with a broader and more holistic approach. This
medicalised response not only represents a less satisfactory alternative to addressing underlying

social problems, but it may also contribute to the reinforcement of stigma.

Gabe et al. (2016) explore how the use or avoidance of sleep medications is morally framed, iden-
tifying 6 user identities shaped by themes of addiction, control and ambivalence.'® Their findings
show that sleep and its pharmaceutical management are deeply moralised and the authors em-
phasise that pharmaceuticals are socially embedded, influenced by cultural norms and expecta-
tions around informed, responsible use. The identification of 6 distinct repertoires as a result of the
qualitative study about use of hypnotics illustrates the moral dimensions associated with pharma-
ceutical treatment of insomnia: the ‘deserving’ patient, the ‘responsible’ user, the ‘compliant’ pa-
tient, the ‘addict’, the ‘sinful’ user and the ‘noble’ non-user. These users and non-users are con-
structed drawing on cross-cutting themes of addiction and control, ambivalence and reflexivity. The
authors conclude that persons’ management of sleep disorders and prescriptions of pharmaceuti-

cals is embedded in social norms and that there is a moral dimension of sleep.'s3
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In summary, while persons suffering from insomnia should be respected and receive support, the
practice of prescribing valerian containing preparations may express a narrow focus on a biomed-
ical explanation. This may on the one hand express recognition and thus reducing blame, but on
the other hand it also appears to be linked to pathologisation and stigmatisation. It is therefore

essential to address the social dimensions associated with insomnia and its medicalisation.

Q9 Does the technology contest religious, social, or cultural convictions (because they interfere

with foundations of communities)?

Social values such as effectiveness, efficiency and high-performance expectations characterise
contemporary culture. The pathologisation of conditions like insomnia or mental stress through
medical prescription of valerian-containing medicines may reinforce stigmatisation and delay more
systemic approaches to addressing these issues, raising concerns about human dignity and the
principle of proportionality. Importantly, insomnia, test anxiety and mental stress exist on a contin-
uum from normal human experiences to clinically significant disorders. While severe cases can
meet ICD-11 diagnostic criteria (e.g. insomnia with persistent sleep difficulties despite adequate
opportunity, resulting in daytime impairment), the boundary between transient symptoms and
pathological conditions remains difficult to define. The Swiss practice of prescribing valerian-con-
taining medicines without clear diagnostic criteria raises concerns regarding disproportionate
pathologisation and medicalisation of normal stress responses. While severe and persistent cases
meeting diagnostic criteria require evidence-based medical intervention, milder presentations could
be addressed within broader social and cultural contexts, including societal expectations that may

contribute to these experiences.
Q11 How does the technology assessed relate to more general challenges of modern medicine?

Q13 Does the technology in any way challenge or change the relationship between physician and

patient?

A systematic review by Winkler and Rief'> revealed that nearly 64% of drug responses in patients
with insomnia are attributable to placebo effects across various pharmacological treatments, in-
cluding hypnotics, antidepressants, benzodiazepines and valerian-containing preparations. This
raises fundamental ethical questions about the prescription and reimbursement of treatments pri-

marily working through placebo mechanisms.

From a legal perspective, prescribing placebo without patient knowledge is not permitted in Swit-
zerland. According to legal expert Juana Vassella (has written the chapter of legal issues of the
present HTA), placebo use in clinical care must comply with constitutional rights to autonomy (Art.
10 Abs. 2 BV) and professional obligations to inform patients (Art. 19¢, 28 ZGB; Art. 97 Abs. 1 OR).
Prescribing placebo without prior information could be perceived as deceit (Art. 19¢c ZGB i.V.m. Art.
28 ZGB). An exception exists for "open placebo treatment" where patients willingly consent with
full understanding that the treatment lacks proven effectiveness or when used as an adjuvant to

evidence-based psychotherapeutic regimens. In this case the physician must have a clear
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diagnosis and adhere to professional diligence (Art. 40 lit. a MedBG, Art. 27 lit. a PsyG and Art. 16
lit. a GesBG; see also SAMS-Guidelines and FMH-professional guidelines).

Current bioethical standards foster shared decision-making and patient autonomy: this necessi-
tates full information about therapeutic interventions. Prescribing treatments without proven effec-
tiveness based solely on anticipated placebo responses contradicts both Swiss law and fundamen-

tal medical ethics’ principles.

The nature of placebo effects requires careful consideration. According to Benedetti et al. (2005)%°,
placebo responses encompass any positive reaction attributable solely to psychosocial context
rather than drug effectiveness. However, effects observed in placebo arms of trials often include
regression to the mean, natural disease course, spontaneous remission and effects of additional
therapeutic measures, rather than "true" placebo responses.'® This complexity challenges simplis-

tic interpretations of placebo effects.

Regarding the physician-patient relationship, shared decision-making including more intensive phy-
sician-patient discussions about alternative evidence-based approaches such as CBT, sleep hy-
giene and lifestyle modifications may be necessary. While this requires additional consultation time
and access to specialised services, it promotes evidence-based care aligned with ethical principles

of informed consent and transparent resource allocation.

Q12 Are there any related technologies that have turned out to be morally challenging?

Concerns have been raised that delisting valerian containing products would increase prescription
of benzodiazepines. As these have stronger side effects, substitution of the use of valerian con-
taining products with benzodiazepines is medically clearly not desirable. However, this substitution
risk and measures to prevent such substitutional prescription practice require independent analy-
sis. This does not alter the ethical concern: prescribing valerian containing products without robust
evidence remains problematic. Furthermore, it is ethically not legitimate to continue the current
practice in order to avoid a potentially worse scenario. This position is further reinforced by the EAE
criteria (effectiveness, appropriateness, economic effectiveness), which explicitly require demon-
strated effectiveness as a prerequisite for reimbursement. The hypothetical risk that ineffective
products may be substituted with alternative medications following delisting does not constitute

sufficient justification for maintaining reimbursement status.
Q14 How does the de-implementation of the technology affect the distribution of healthcare?

Regarding Q1 this question is relevant, as this HTA was motivated by uncertain clinical effective-
ness and rising expenses of valerian-containing products for symptoms of insomnia, test anxiety
and mental stress. Moreover, it is a more general question when it comes to problems at the inter-
face of disease and well-being: how should decisions be made in a system with mandatory insur-

ance based on premiums in a solidary manner?
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Currently reimbursement for symptoms of insomnia, mental stress and test anxiety is not in line
with the European and Swiss guidelines, as it is based on inconsistent evidence. The findings of
this HTA confirm that evidence demonstrating superiority of valerian-containing medicines over
placebo is largely absent. Meta-analyses conducted where sufficient data were available failed to
demonstrate statistically significant advantages over placebo for most outcomes, with the exception
of sleep quality at post-intervention assessment and PSQI total score. A comprehensive discussion
about allocation, distribution, prioritisation, and rationing principles is beyond the scope of this HTA.
These issues are connected to basic decisions on ethical theories such as utilitarianism (actions
are morally right if they produce the greatest good for the greatest number of people) and deonto-
logical ethics (actions are morally right based on adherence to rules and duties irrespective of
consequences).’:34649 Distribution of health refers to ensuring fair and equitable access to
healthcare, especially with regard to the section of healthcare that is reimbursed by insurance
funds. The Swiss health insurance system is based on solidarity, raising the ethical question of

transparent and fair criteria for reimbursement.

The so called EAE criteria can be of help: The Swiss Health Insurance Act (HIA)'*7 (articles 32 and
33) requires that services that are reimbursed must be effective, appropriate and economically
effective. In this context, solidarity includes practices which are based on the willingness to absorb
“costs” (whether financial, social, emotional, or even of any other kind) to support others with whom
similarities in relevant aspects are shared.'>® According to Daniels and Sabin (2002) decision-mak-
ing need to be fair and transparent which is considered warranted if decisions can be made on the

basis of an HTA.%°

Public health ethics, offers a framework for decision-making. Schroder-Back'” proposes a set of
principles that balance efficacy, justice and individual interests. The principles 2 (respect for human
dignity [self-determination]) and 3 (justice [reduction of health inequalities]) create a counterweight
to the utilitarian principles 1 (maximization of overall health benefits and population protection [prin-
ciple of utility]), 4 (efficiency [as a criterion for the allocation of public resources]) and 5 (proportion-

ality [appropriateness of means to ends]).

The definition of the legal obligation to provide reimbursed medical services is rather vague. Ac-
cording to Swiss court precedent, treatment is deemed necessary when health impairment sub-
stantially restricts physical or mental function such that: (a) the insured person requires medical
assistance, (b) recovery without medical intervention is unlikely or cannot reasonably be expected
within an appropriate timeframe, or (c) it would be unreasonable to expect the individual to forgo at
least an attempt at treatment (Judgment 9C_465/2010, 6 December 2010, section 4.1). The ap-
plicability of these criteria to symptoms of insomnia, mental stress and test anxiety requires further
examination. The subsequent ethical analysis addresses the criteria for prioritisation, respectively

rationing, severity, and reliability of diagnoses.

Would the de-implementation of valerian containing products for treating symptoms of insomnia,

mental stress and test anxiety be a form of rationing? Rationing refers to the situation when services
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are not provided, even though they might be effective, appropriate and economically effective, due
to limited resources. In the context of the introduction of health economics into decision-making
processes in Germany around the year 2010, the German Ethics Council contributed with valuable
expertise on benefits and costs (see Deutscher Ethikrat (2011)'%8). They observed an ongoing de-
bate on rationing in the UK since the 1980ies. Against this background, the concept of rationing is
viewed rather negative in German speaking countries (pg. 21). Robert Brook and Kathleen Lohr
(pg. 15) define rationing as “any set of activities that determines who gets needed medical care
when resources are insufficient to provide for all”.'° Prioritisation (German Ethics Council, pg. 23),
to the contrary, is defined as a ranking on the basis of criteria that could end in rationing if those
low on the list are no longer reimbursed. The authors note that the definition and thus the limitations,
of the reimbursement basket are widely accepted by populations in countries with solidarity-based
insurance systems, albeit to varying degrees (p. 24). This acceptance depends on shared cultural
values and social expectations, as well as the status quo of healthcare delivery and the sort of

reduction. 6’

International criteria include appropriateness, effectiveness / benefit, cost effectiveness. These in-

ternational criteria, though still hard to operationalise, are rather similar to those in the Swiss HIA."%”

When it comes to exclusion from reimbursement in a solidary system there are various criteria

based on the Swiss law'®” and international literature'59.161:

A) Any technology that has no (proven) effect according to current evidence should be delisted
from reimbursement. According to this HTA, statistically significant superiority of valerian-

containing products over placebo could only be proven for two outcomes.

B) Where is the border between disease and lifestyle or enhancement (see questions 7 to 9)?
The question needs to be raised if the practice of prescription and reimbursement of vale-
rian-containing products based on subjective reports of symptoms of insomnia, mental
stress and test anxiety is consistent with criteria of transparency and fairness in the solidar-
ity system. Furthermore, the symptoms are not as clearly defined and operationalised as
many diseases that have a clear set of symptoms, signs, and can be verified via markers
or tests.'*31-33 Nevertheless, reimbursement of services would need to be based on clear

criteria and categories for need for treatment.

C) Where is the border to out-of-pocket costs? Given that the indication for valerian-containing
products are symptoms of insomnia, mental stress and test anxiety, it could be argued that
these symptoms could be treated via out-of-pocket expenses, to avoid putting a burden on
the solidarity system. This would be in accordance with the ethical deliberations on prioriti-
sation.

D) Overall, the criterion of the severity of symptoms could be introduced into the debate around
de-implementation of valerian-containing products. As Séren Holm pointed out severity is

open to different interpretations.’®? In a more recent study by Barra and colleagues (2019)
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the question on severity as a priority setting criterion is taken up anew.'®3 Their motive is to
widen the discussion from merely utilitarian criteria. “Safety, efficiency, cost and budgetary
constraints together constitute classical cost-effectiveness, which in priority setting ethics
is built upon utilitarian considerations. In Norway and Sweden, however, considerable ef-
forts have been made to integrate non-utilitarian ethical principles into the nations’ priority

setting policies ...” (pg. 26).

The authors further state: “One concept they include is “mestring” (Norwegian) — which is
perhaps better translated as coping, although coping here does not quite capture the full
connotations of the Norwegian “mestring” — which suggests getting ‘on top of’ (e.g. capa-
bility to meet social roles, conduct activities of daily life and find meaning and dignity) rather
than merely ‘getting by’. ‘Self-management’ is also a candidate term. ... the Blankholm com-
mission insists that a notion of basic needs should be defined and take precedence over
severity (and equity) concerns in a priority setting context.” (pg. 30). In Sweden ‘it is also
claimed that severity can be judged according to the suffering of the patient, the medical
prognosis, the disability and the existential despair experienced” (pg. 32).'%3 Through these
deliberations, it is shown that the often simplified concept of severity needs a perspective
for its definition, social context and criteria. As Barra et al go on (pg. 32): “One issue is
whether the severity of a condition may depend on individual desires or preferences, or if
severity is something which applies to a medical condition independent of the perceptions
of the patient’s attitudes towards his/her condition. For example, the severity of infertility
seems to depend on whether there is a desire for having children or not; if the individual
has no desire of having biologically related children whatsoever, it is highly unlikely that the
individual in question will perceive the condition of infertility as severe and unclear why
anyone else should consider it so. It seems plausible to consider desires relevant for deter-
mining severity, at least sometimes and to some degree. But: when and how much? More-
over, will severity also depend on the strength of such a desire? The general point about

the relationship between subjective well-being and severity is thus addressed.”'6?

Translating this idea of including personal preference into the appraisal of disease severity
to the question of whether valerian-containing products should be reimbursed for symptoms
of insomnia, mental stress and test anxiety, questions of severity can be taken into account
but may vary across patients and patient groups. An additional aspect to characterise se-
verity in terms of impact on a person, one could differentiate between populations: an adult
who has to perform at work could be considered different from a retired person who does

not have to comply with the requirements of a full working day.

An additional consideration is the extent to which subjective evaluation should be used to
assess the severity of a condition. Barra et al. (pg. 33) continue: “For example, placing too
much emphasis on subjective evaluation of one’s own health may discriminate against

those who adapt well, or are endowed with a naturally positive disposition, while ‘objective
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measures of health’ may not measure what people in fact care about.”'®® The debate on
severity can contribute to the debate on reimbursement of valerian-containing products but

cannot determine it.

With regard to the present HTA’s remit: “Medicines containing valerian extract, either alone
or in combination with lemon balm, hops and/or other herbs, are reimbursed by Switzer-
land's mandatory health insurance for the treatment of symptoms related to insomnia, metal
stress or test anxiety. Notably, a formal diagnosis of either condition is not required for
prescribing these medicines and it can also be prescribed for mild symptoms.” Given that
formal diagnosis is not required, the aforementioned concept of severity supports non-re-
imbursement: when severity is not operationalised or merely based on mild symptoms ex-
cluding valerian-containing products from reimbursement is justified — particularly given the

absence of demonstrated effectiveness.

E) Where is the border between medical and non-medical therapies? For insomnia, valerian
is just one intervention, while subsequent lifestyle adaptations or improved sleep hygiene
could be more effective but would be paid respectively would currently have to be paid by
the patients themselves. As long as valerian and other preparations are reimbursed, people
who do not use these drugs, while paying for interventions like lifestyle adaptation or im-
proved sleep hygiene, are at a financial disadvantage versus those who ask for a drug of
questionable effectiveness when they could probably benefit from a larger effect based on

a lifestyle adaptation. This raises the question of equity in treatment of insomnia.

F) Limit the reimbursement to certain subgroups. Often, the elderly, children and pregnant
women are mentioned when it comes to subgroups. This could be addressed when there

is a scientific basis (compare question 23).
Q20 What are the interests of the producers of the technology?
Q23 Is the symbolic value of the technology of any moral relevance?

These questions are addressed jointly. In a previous HTA report'64, this question was answered as
follows: “It is obvious that an industry has an interest in the distribution of the drugs, while it might
be more feasible to test combined strategies of non-pharmacological interventions for the patients
and educational programs for their caring relatives in randomised controlled trials.” That report
acknowledged the scarcity of evidence for comparator interventions to anti-dementia drugs. Yet for
insomnia, mental stress and test anxiety there is clear evidence that CBT is the preferred treatment

strategy compared to drugs.'%4

If valerian-containing products are no longer reimbursed based on the results of this HTA, this will
have an effect on a symbolic level, as its de-implementation might raise questions concerning the
reimbursement of other herbal medicines. It might put pressure on producers to prove the effect of

other herbal medicines which are reimbursed under the current reimbursement schemes.

Q29: What are the reasons this technology is selected to be assessed?
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The technology was selected due to uncertain clinical effectiveness and increasing expenditure
(from CHF 7 million in 2014 to CHF 21 million in 2023) of medicines containing valerian. This re-
flects recognition that rising prescriptions rates warrant closer examination, particularly regarding

whether insurance funds should support products lacking evidence.

8.2.5 Findings legal issues

Legal Classification: How are valerian-containing preparations to be classified from a legal
perspective and what are the consequences for cost coverage?

The valerian herbal medicinal products (HMP) evaluated in this HTA are registered medicinal prod-
ucts in accordance with Swissmedic requirements and applicable national and EU regulations. va-
lerian-containing preparations in general are medicinal products of complementary medicine.
"Complementary medicine" is not characterised by a uniform medical concept, which makes a def-
inition difficult.’®> Corresponding to this broad scope of complementary medicine, "complementary
medicinal products" cover a wide range. These include, in particular, herbal and homeopathic me-
dicinal products. As a typical example of herbal medicinal products with exclusively herbal active

ingredients, also known as phytomedicines, valerian is mentioned, among others.'%®

Swiss law does not generally recognise complementary and phytomedicinal products (CPM) as a
distinct group of medicinal products. However, in individual areas, the legislator has also estab-
lished special regulations for complementary medicinal products due to their special position. For
example, certain complementary medicinal products are reimbursed by the OKP according to spe-

cial rules.

The legal review of the eligibility for reimbursement of medicinal products with valerian extract
within the scope of mandatory health insurance is based primarily on the HIA, in particular Art. 24
para. 1 HIA (principle of the scope of benefits), Art. 25 para. 1 HIA (general benefits in the event of
iliness), Art. 32 HIA (prerequisites for cost coverage) and Art. 34 HIA (scope of cost coverage), as
well as the Health Insurance Ordinance (HIO), in particular Art. 52 et seq. HIO. In doing so, criteria
of EAE must be observed. If the EAE criteria are met, medicinal products are included in the SL of
the FOPH (Art. 25 para. 2 lit. b and 52 para. 1 lit. b HIA in conjunction with Art. 34 and 65 para. 3
HIO).

When including complementary medicinal products in the SL, special conditions apply — in com-
parison with allopathic medicinal products — according to Art. 35a HIO (Complementary Medicine),
in that the following criteria are of particular importance when assessing their effectiveness, appro-

priateness, and economic effectiveness:
— the tradition of application and research of the field in which the services are provided;
— the services being based on scientific evidence and medical experience;

— the knowledge, skills and abilities necessary to provide the services being conveyed in a

specific supplementary postgraduate training.
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This means that the effectiveness review is carried out using scientific methods (beyond a natural
science or conventional medicine perspective, for example, through scientific publications) and that

clinically controlled studies do not necessarily have to be available.'%®

As far as can be seen, valerian-containing preparations in general are only explicitly mentioned in
federal laws in "Annex 1: Plants and plant parts as well as preparations and substances made from
them whose use in food is not permitted” of the Ordinance of the Federal Department of Home
Affairs (FDHA) on foods of plant origin, mushrooms and table salt (VLpH) under "Part A: Plants,
plant parts and preparations made from them whose use in food is not permitted" as "valeriana
edulis subsp. procera (Kunth) F.G. Mey. | Mexican valerian | root". Therefore, this does not provide
any further insights regarding the registered valerian-containing preparations investigated in this

HTA, and this legal issue will not be addressed further.

Patient Rights: Are human and fundamental rights aspects to be considered when reim-

bursing/not reimbursing the costs of valerian-containing preparations?

General Constitutional Principles

The decision of the competent authorities on the future reimbursement or non-reimbursement of
costs for valerian-containing preparations must take into account essential human and fundamental

rights guarantees. The Swiss Federal Constitution (FC) is the primary basis for this.

The guarantees for the protection of particularly vulnerable groups of people are of particular im-
portance in this respect. In connection with the use of valerian-containing preparations, one must
think primarily of children and adolescents, pregnant women and elderly or chronically ill people.
The state has a special duty to protect their fundamental rights towards these persons in accord-
ance with its constitutional mandate. They must be specially protected in legislative and official

measures due to (temporary or permanent) physical or mental conditions.

A decision on the future reimbursement or non-reimbursement of costs can affect fundamental
rights guarantees, for example, due to faulty, limited, or omitted effective medical treatment with a
valerian-containing preparation. In particular, human dignity (Art. 7 FC), legal equality and the pro-
hibition of discrimination (Art. 8 FC), personal rights such as physical and mental integrity, self-
determination, or privacy (Art. 10 para. 2 FC and Art. 13 FC) and the right to assistance in times of
need (Art. 12 FC) may be affected.®”

However, the consulted sources, as far as can be seen, do not explicitly comment on these ques-
tions in connection with the cost reimbursement of valerian-containing preparations. In this respect,

reference can therefore be made to the general health law literature on patient rights. 67168

Constitutional Provision on Complementary Medicine

In the constitutional context, it should also be noted that with the adoption of the federal popular
initiative "Yes to Complementary Medicine" in May 2009, the Confederation and the cantons were

obliged to give greater consideration to complementary medicine in the healthcare system. In
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addition to enshrining complementary medicine in the Federal Constitution, the key elements of
this initiative were to ensure that complementary medicine methods are taken into account in pri-
mary care and to recognise complementary medicine remedies and treatment methods. Based on
the vote, the new Article 118a was incorporated into the Federal Constitution in 2012. Following
the adoption of Article 118a, certain complementary medical services in the fields of anthroposophic
medicine, traditional Chinese medicine, homeopathy and phytotherapy were provisionally reim-

bursed by mandatory health insurance until the end of July 2017.

The new constitutional provision is to be understood as a target and programme norm that is in-
tended to provide the state with guidance for its actions.'®® The requirement to take complementary
medicine into account, as stipulated in Article 118a of the Federal Constitution, therefore defines a
value that public authorities must act upon in an appropriate manner. However, the meaning of the
norm is extremely vague and the wording is unclear. The term "consideration”, in this case of com-
plementary medicine, is even described in specialist literature as an empty phrase whose concrete
content varies depending on the area of application and which can take on any extent.'®® Due to
the low regulatory density and the open wording of the norm, Article 118a of the Federal Constitu-

tion does not establish any individually enforceable rights.'6°

In June 2017, the Federal Council decided to revise the relevant provisions of the ordinance on the
reimbursement of complementary medicine methods under mandatory health insurance. It ap-
proved amendments to the HIO and Ordinance on Healthcare Benefits (OHB) with effect from Au-
gust 2017, thereby placing complementary medical services on an equal footing with other medical
disciplines reimbursed by the mandatory health insurance (in the sense of a permanent inclusion).
The adjustments were made to the HIO (Art. 35a HIO), which sets out the application of the EAE
criteria and the principle of trust for complementary medical services, as well as to the Health Care
Services Ordinance (Art. 4b OHB and Annex 1 of the OHB).

Since the revision, medical services provided in the fields of anthroposophic medicine, traditional
Chinese medicine, homeopathy and phytotherapy have been covered by mandatory health insur-
ance under the principle of trust, provided that the requirements of Art. 35a letters a—c HIO are
fulfilled (tradition of use and research, scientific evidence and medical experience, as well as spe-
cific supplementary medical training; see above re. Legal Classification). According to the principle
of trust, the mandatory nature of diagnostic and therapeutic services is implicitly assumed; they are
generally reimbursed unless special provisions are set out in Annex 1 of the OHB. The principle of
trust requires that doctors only provide services that meet the EAE criteria. As in other medical

disciplines, only individual, controversial services should be reviewed upon justified request.

The amendments to the HIO and OHB, including Annex 1, which were enacted on the basis of the
constitutional provision, essentially lay down the conditions for the reimbursement of complemen-
tary medical services, taking into account the principle of trust and the EAE criteria. Articles 35a
HIO and 4b OHB and Annex 1 to the OHB do not specifically address the recognition of individual

services, such as the use of valerian-containing preparations, as services covered by mandatory
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health insurance. However, when assessing the obligation to provide benefits, it is necessary to
specify and operationalise the EAE criteria with regard to their application to complementary med-
ical services.'”® The present HTA serves precisely this purpose of conducting a detailed assess-
ment, initiated upon request, of certain phytotherapy services whose effectiveness, appropriate-

ness and economic effectiveness are controversial.

Health Insurance: From a legal perspective, should valerian-containing preparations be re-

imbursed even if the clinical benefit is unclear or minor?

Principle

In the legal review of the eligibility for reimbursement of medicinal products with valerian extract,
the aforementioned provisions on the entitlement to benefits in the event of illness (Art. 25 para. 1
HIA) and the EAE criteria (Art. 32 HIA) must be observed in particular. The likewise mentioned
provisions on inclusion in the SL by the FOPH (Art. 25 para. 2 lit. b and 52 para. 1 lit. b HIA in

conjunction with Art. 34 and 65 para. 3 HIO) contain supplementary regulations.

Limitations

In addition, the conditions for limitations (Art. 73 HIO) must be observed, for example, with regard
to the quantity or the medical indications. However, limitations may not lead to a violation of statu-
tory provisions (EVGer, K 156/2001, 30.10.2003, E. 3.3.1). According to established jurisprudence,
it would be inadmissible to include a medicinal product in the SL whose effectiveness has not been
sufficiently proven by scientific methods, with the condition that the missing proof must be provided
within a certain period (BGE 128 V 159 E. 5¢/bb/bbb).

The FOPH can limit the inclusion in the SL for certain areas of application or groups of people and
can also generally attach conditions and requirements. Such limitations of the main regulation (Art.
73 HIO) and ancillary provisions to the decision can be an expression of the principle of proportion-
ality, the application of which must in turn be reviewed objectively and may not have a discrimina-

tory effect.

— From a legal perspective, limitations are permissible if they appear suitable and necessary
to ensure the effectiveness, appropriateness and economic effectiveness of a therapy in an

individual case, primarily to promote the cost-efficient use of the medication.'”!

— Furthermore, the design of the limitation must be reasonable for the insured person and, with
regard to the therapeutic freedom of the treating physician, must be proportionate. In this

regard, the competent authorities have a certain margin of discretion.'”"172

— As aresult, restrictions as well as conditions and comparisons with a complete refusal of cost
reimbursement are to be considered "milder means" in the context of the proportionality re-

view.
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In the proportionality review, it should be explained in detail why the chosen measure for cost re-
imbursement (delisting, limitation, time limit or price specifications) is appropriate. In this context,

transitional periods and individual case regulations can also be used.

Case-by-case reimbursement

If a medication is not included in the SL, cost reimbursement for therapeutic products in individual
cases is only possible under certain conditions in the sense of a "hardship regulation”. The regula-
tions on "reimbursement of medicinal products in individual cases" (Art. 71a—71d HIO) establish

various requirements:

— For such an exception, according to Art. 71a para. 1 lit. b HIO, a "significant therapeutic
benefit" of the valerian-containing preparations must be affirmed in the case. According to
jurisprudence, a significant therapeutic benefit also requires a favourable cost-benefit ratio,
in the sense that the higher the costs, the more a significant therapeutic benefit must be
expected (BGE 143V 130 E. 11).

— It should be noted in this respect that in an individual case, according to Art. 71a para. 1 lit.
b HIO, a "significant treatment success must be proven". This proof is likely to be difficult to
provide in the case of valerian-containing preparations, as the therapeutic benefit of these

medicinal products is unclear or minor according to the present analysis.

— It would also have to be ensured that effective and equal access for insured persons to treat-
ment options with valerian-containing preparations reimbursed on a case-by-case basis is
guaranteed. In general, a benefit is to be denied according to jurisprudence if there is a gross
disproportion between effort and success of the cure (BGE 145V 116 E. 5.1; BGE 137 V
295 E. 6.3.2). As far as can be seen, jurisprudence has not yet developed or adopted an
established method for quantifying the "gross disproportion" (BGE 145V 116 E. 5.2 ff.).

There are still no clear criteria for the necessary assessment of cost-effectiveness in the context of
the economic effectiveness review. It is therefore important that the competent authorities, when
assessing a reimbursement decision, include a human rights-based approach and carry out a cor-
responding weighing of interests between the individual patient's interest in a treatment and the

state's interest in a cost-sensitive assessment.

Many valerian-containing preparations are not prescription-only, i.e. Over-the-Counter (OTC) avail-
able. However, in health insurance law, according to Art. 25 para. 2 lit. b HIA, there is the principle
that a doctor's prescription is necessary for cost coverage. However, according to the HTA protocol,
it is assumed as a starting point for the present HTA that a prescription is required for the reim-
bursement of the preparations to be examined. It must therefore also be clarified whether only the
prescription-only valerian-containing preparations on the Specialties List are affected by a possible
end of cost reimbursement or whether the costs for non-prescription valerian-containing prepara-
tions can also be covered by the OKP in individual cases and whether these should also be covered

by the reimbursement stop.
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The administrative separation between OTC availability (according to the Therapeutic Products
Act) and eligibility for reimbursement (according to the HIA) must be observed. This creates a ten-
sion between free access vs. reimbursement under insurance law, which can also have an impact

on doctors' prescribing practices and possible claims for reimbursement.

Constitution: Do the popular vote and the constitutional provisions concerning comple-
mentary medicine imply a legal obligation for cost reimbursement?

The Federal Constitution establishes a duty for the state in the article on complementary medicine
(Art. 118a FC) to "take complementary medicine into account". In 2009, the people and the cantons
decided that complementary medicine should be taken into account in the healthcare system, spe-
cifically with regard to the freedom of choice of therapy and consumer protection.'”® In view of this
constitutional mandate, the question therefore arises to what extent this constitutional obligation
must be taken into account in decisions on cost coverage by means of an ordinance amendment
or decision and whether there is even an increased duty to review in favour of complementary
medical services. According to voices from expert literature, the legally established reimbursement
only of costs caused by the application of ineffective methods could run counter to the constitutional
goal of increased consideration of complementary medicine.'”® By requiring that complementary
medicine be taken into account in political, legal and official healthcare, the constitutional provision
does not, in any case, provide for an automatic entitiement to reimbursement of costs for comple-
mentary medicinal products. The constitutional provision requires, rather, a margin of discretion
when considering complementary medical therapies and is thus intended to ensure an appropriate
weighing within the legal EAE criteria. The mention of complementary medicine in the FC therefore
does not establish an obligation to reimburse for valerian-containing preparations in the sense of
an automatism, but the constitutional context must be transparently included in reimbursement de-
cisions for complementary medicinal products. Although Art. 118a FC on the consideration of com-
plementary medicine creates a legal obligation for a benevolent appraisal in reimbursement deci-
sions and a certain political expectation in favour of cost coverage, it does not establish an auto-
matic entitlement to inclusion in the SL and reimbursement by the OKP. In the justification for any
ordinance amendment and delisting concerning valerian-containing preparations, it should there-
fore be explicitly mentioned that the decision is in line with the constitutional requirements and

health policy expectations.

Other Legal Enactments: What are the prerequisites and legal consequences for the clas-

sification of valerian-containing preparations as a placebo?

Leqgal Classification of Placebos

In view of the starting point that a therapeutic benefit of valerian-containing preparations is in ques-
tion, it must be clarified from a legal perspective whether these medicinal products are to be clas-
sified as a placebo in the event of a missing or unclear proof of effectiveness. In this case, the legal
prerequisites for the use of placebos and the legal consequences of an inadmissible use of a pla-

cebo must be reviewed.
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If "placebos" are used in medical practice, this is legally considered a medical procedure that can
only bring about a health improvement in relation to the disease to be treated due to the associated
context (treatment environment, persons involved, information given, etc.)."” From a therapeutic
point of view, a distinction can be made between placebo medications and placebo procedures.
"Placebo medication" means a "medicinal product” in the sense of Art. 4 para. 1 lit. a TPA; all other
placebo therapies belong to the "placebo procedures".'” In the case of a placebo treatment with

valerian-containing preparations, it would be a matter of "placebo medications”.

According to the highest court's jurisprudence and legal doctrine, the use of placebos — like all other
medical treatments — therefore constitutes an unlawful interference with the personal rights of the
person concerned, unless there is a corresponding justification ground (so-called justification solu-
tion) (BGE 133 111 121 E. 4.1.1; 117 |b 197 E. 2a).3" The explicit consent of the patient (concerning
a mere attempt at healing and not a verum) or at least a presumed or hypothetical consent is
therefore required for a permissible use of a placebo (BGE 133 Ill 121 E. 4.1.1).32 The intention to
heal of the treating professional (in the sense of the intention of a therapy and recovery) is not
relevant for the legal justification (BGE 117 Ib 197 E. 2c).

In non-research-related medical practice, the use of placebos is less clearly regulated. There are
no explicit legal or ordinance provisions in Switzerland; the use of a placebo is, however, limited by
general legal principles and professional norms. However, even without an explicit regulation, bind-
ing legal frameworks apply, such as the civil law duty to inform (Art. 19¢, 28 Civil Code and Art. 97
para. 1 Code of Obligations), the criminal law duties of protection (Art. 122 et seq. Criminal Code),
the professional duties of care (MedPA, PsyPA and NuPA) and the constitutional right to self-de-
termination (Art. 10 para. 2 FC).

General Legal Principles

The following general legal principles must be observed when considering placebo use in clinical

pracitce:[172]

— Information and consent (Art. 7 para. 1 TPA analogously; Art. 321 Criminal Code): The pa-
tient must be fully informed about the type, scope, purpose, etc. of the treatment. The person
concerned must be able to decide for themselves — after being informed accordingly by the
doctor ("informed consent") — whether to use a valerian-containing preparation with a ques-
tionable therapeutic benefit. The administration of a placebo without disclosure can constitute
a deception and violate the patient's rights of self-determination (Art. 19c Civil Code in con-
junction with Art. 28 Civil Code).

— Indication and duty of care (Art. 40 lit. a MedPA, Art. 27 lit. a PsyPA and Art. 16 lit. a NuPA;
cf. also SAMS Guidelines and FMH professional code): The use of placebo must be medi-
cally indicated, performed according to professional standards (de lege artis), and compatible
with the duty of care. For example, the FMH professional code requires that treatments cor-

respond to the state of science and serve patient well-being.
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— Potentially permissible constellations: The use of a placebo may be exceptionally permitted
in clinical practice under specific conditions: when the patient expressly agrees (e.g. in the
context of a so-called "open placebo treatment"), when no other effective therapy is available,
or when the use is supportive (e.g. to reinforce psychotherapeutic effects in an evidence-
based intervention). For example, a patient with chronic tension headaches may be informed
about an open placebo treatment and provide explicit consent.

— Generally impermissible constellations: Placebo use is not permitted when: the patient has
not been adequately informed, an effective alternative therapy is withheld, the placebo
serves merely to "calm" or deceive the patient, or the primary purpose is cost savings. For
instance, administering a placebo instead of an indicated antibiotic to a patient with bacte-

rial infection without disclosure would be impermissible.

Summary and Conclusions

From a legal perspective, a restriction or withdrawal of reimbursement for valerian-containing prep-
arations by the mandatory health insurance is not only fundamentally possible, but also legally
appropriate, provided that the FOPH, on the basis of a robust HTA dossier and a well-founded
analysis, determines that the EAE criteria are not or are no longer fulfilled. However, the decisive
factor for legal defensibility is not merely the legal possibility of a reimbursement decision, but rather
the legal procedural quality and the methodological rigour of the HTA as well as the proportionality

of the resulting measure taken.

8.2.6 Findings social issues
Patient perspectives

The discontinuation of reimbursement for valerian-containing medications is likely to generate emo-
tional and psychological responses among affected patient populations.'”® Patients who have suc-
cessfully managed symptoms of insomnia, mental stress and test anxiety with these preparations
may experience disappointment, particularly as they perceive the withdrawal of support for estab-

lished, gentle therapeutic options that have proven effective in their personal care regimens.

Patients may express concerns about transitioning to potentially dependency-inducing alternatives,
particularly prescription sleep medications, benzodiazepines, or antidepressants. The fear of iatro-
genic dependency may have led individuals to specifically choose valerian-containing preparations
over conventional psychoactive medications to avoid the risks associated with these medica-
tions.'”® Additionally, patients may perceive a sense of injustice, feeling disadvantaged compared
to users of conventional medications who continue to receive reimbursement coverage for their

treatments.
Financial burden and accessability

The transition to self-payment for valerian-containing medications may create financial barriers that

disproportionately affect vulnerable populations.®'”” Low-income households may be unable to
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afford valerian-containing preparations without reimbursement support, limiting their access to their
preferred therapeutic approach.’”® This economic barrier may result in either discontinuation of

treatment or transition to alternative therapies that would not reflect their preferences.””

Elderly patients, who often have fixed incomes and limited financial flexibility, may be particularly
affected by potential access restrictions.'”® This demographic often has fewer suitable therapeutic
alternatives due to age-related contraindications, comorbidities, or comedications, which could
make changes to the reimbursement of valerian-containing preparations more challenging for their

care management.
Support during treatment transitions

The policy change may encourage transitions to prescription medications as patients and
healthcare providers may seek reimbursed alternatives.® Careful clinical supervision and transi-
tion planning is necessary to ensure that patients do not inappropriately switch to prescription sleep
aids or hypnotics that carry higher risks of dependency, tolerance and adverse effects.'®' This en-
sures the policy aims at improving evidence-based care without inadvertently leading to the use of
more problematic therapeutic agents. Healthcare providers should not give in to pressure to pre-
scribe conventional medications solely to maintain treatment accessibility for their patients, as this
could potentially compromise individualised care approaches and the principles of shared decision-

making that prioritise patient preferences and values.
Vulnerable population groups

Should this policy change be implemented, several demographic groups may require particular
attention.’”® Individuals with low socioeconomic status could face financial challenges. Healthcare
providers should ensure continuity of care for these patients by exploring alternative treatment
pathways. Healthcare planners should consider that senior populations may lose reimbursement
to a well-tolerated therapeutic option for extended periods. For elderly patients who may have con-
traindications to conventional sleep medications or experience side effects from alternatives, main-
taining access to suitable treatment options would require careful consideration of individual patient

needs and potential alternative pathways.'”®

Users of complementary and alternative medicine may perceive changes in phytopharmaceutical
reimbursement as affecting their preferred healthcare approach.'”® Communication strategies that
address concerns about the continued role of traditional and natural therapeutic modalities within
the healthcare system could be helpful in ensuring that evidence-based decision-making processes

are clearly explained to maintain confidence in integrative care approaches.
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8.2.7 Findings organisational issues
8.2.7.1 Intra-organisational level
Healthcare providers

The discontinuation of reimbursement for valerian-containing medications presents some organi-
sational challenges at the healthcare provider level. Primary care physicians and specialists may
need to allocate additional consultation time to discuss the implications of the policy change and
explore alternative treatment pathways with affected patients seeking management for sleep dis-
orders, mental stress and test anxiety.'® This educational process necessitates thorough discus-
sion of both pharmacological and non-pharmacological interventions, including evidence-based al-
ternatives such as CBTI, sleep hygiene measures, benzodiazepine and antidepressants where
clinically appropriate. Healthcare providers will need more time in discussing multiple treatment
pathways, including the option of continuing valerian therapy as an out-of-pocket expense or
switching to reimbursed alternatives such as prescription medications or non-pharmacological in-
terventions.'® This expanded counselling scope may require additional resources to ensure that
providers are fully informed about the comparative effectiveness, safety profiles and cost implica-

tions of each treatment option.
Pharmaceutical dispensing services

Pharmacy operations may face immediate practical challenges regarding inventory management
of valerian-containing medications.'® Existing stock levels could require strategic adjustment to
minimise financial losses while ensuring continued availability for patients choosing to purchase
these medications without reimbursement.' Pharmacists may need to enhance their counselling
capabilities to provide comprehensive information about self-payment options and alternative ther-
apeutic approaches. Additionally, they may experience increased consultation demands as pa-
tients seek guidance on cost-effective alternatives and the relative merits of continuing valerian

therapy versus switching to reimbursed alternatives.

8.2.7.2 Inter-organisational level

Care coordination

The policy change may require enhanced communication between healthcare providers and phar-
macists to ensure seamless patient care for patients choosing alternative reimbursed therapy. Co-
ordination mechanisms could help to ensure continuity of care, particularly for individuals with sleep
disorders or mental stress conditions who have been successfully managed with valerian-contain-
ing medicines. Healthcare organisations may need to develop standardised protocols for managing
the transition, including alternative treatment pathways and follow-up monitoring to assess treat-

ment outcomes and patient satisfaction with alternative therapies.'8
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8.2.7.3 Healthcare System level

Regulatory and policy implications

The discontinuation of reimbursement for valerian-containing medications represents a potentially
significant regulatory decision that may have broader implications for the phytopharmaceutical sec-
tor. This policy change could trigger systematic reviews of other herbal and traditional medications
currently included in reimbursement schedules, potentially leading to comprehensive reassess-
ment of the evidence base supporting coverage decisions for phytopharmaceuticals. Such regula-
tory scrutiny may establish new evaluation criteria for herbal medicines, potentially requiring en-
hanced clinical evidence standards for continued reimbursement eligibility.'® The approach could
influence future health technology assessment processes for complementary and alternative med-
icine products, necessitating more rigorous evidence requirements for market access and coverage

decisions.
System-wide resource allocation

The policy change may result in cost shifting within the healthcare system, as patients may transi-
tion to more expensive prescription alternatives or increase utilisation of non-pharmacological ser-
vices such as psychology consultations, sleep disorder clinics and CBTI. Healthcare planners must
consider the potential for increased demand on mental health services and CBTI providers, recog-
nising that these services are already experiencing capacity constraints with existing waiting lists
for evidence-based psychological interventions.'® This increased demand may further strain al-
ready overburdened providers and potentially create access barriers for patients seeking non-phar-

macological alternatives.
Implementation Considerations

The successful management of a potential organisational transition requires coordinated planning
across all healthcare system levels, with particular attention to patient communication, provider
education and system capacity to accommodate changed treatment patterns. Stakeholder engage-
ment throughout the implementation process could be helpful to ensure continuous patient care

and maintain public confidence in healthcare decision-making processes.

9. Additional issues

9.1 Existing HTA reports on the same topic/ Reimbursement of drugs contain-
ing valerian in other countries

A comprehensive literature search was conducted to assess the reimbursement status of valerian-

containing products across European countries. Initial searches using the term 'valerian' in the

INAHTA database yielded one inaccessible publication. The search was subsequently expanded

using "benzodiazepines" as a search term, identifying HTAs that included valerian as a comparator.
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The identified HTAs exclusively focused on insomnia as the indication; mental stress and test anx-

iety were not evaluated in any HTA.

A UK HTA examined cognitive behavioural therapy for sleep disorders, but included only one par-
ticipant receiving valerian, rendering the data inconclusive.'® A German HTA from the Federal
Institute for Drugs and Medical Devices (BfArM) focused on post-menopausal complaints, which
was deemed irrelevant to valerian's primary indications.® Analysis of Federal Joint Committee (G-
BA) data in Germany revealed no specific HTAs for valerian. One systematic review®® of sleep-

promoting agents referenced a study on valerian that demonstrated no efficacy.'

The National Institute for Health and Research (NIHR) in the UK published an HTA based on 39
studies of interventions for sleep disturbances.'®® The single study evaluating valerian found no
improvement in sleep quality and highlighted insufficient methodological quality for drawing defini-

tive conclusions. %0

In summary, the limited available evidence from HTAs, primarily based on RCTs, demonstrates
insufficient efficacy data to support reimbursement of valerian products by health insurance sys-
tems in Europe. While valerian-containing preparations remain available throughout Europe, costs

are typically borne directly by patients.

9.2 Summary of the observational studies reported in EMA HMPC monogra-
phies and systematic reviews and meta-analysis

9.2.1 Methods and results

To ensure comprehensive evidence capture for this HTA, secondary search strategies were em-
ployed to supplement the primary systematic literature review. Reference lists of all included sys-
tematic reviews and meta-analyses were manually screened, and EMA HMPC monographs were
examined to identify studies that fulfilled the PICO criteria but did not meet the predefined method-
ological inclusion criteria regarding study design, i.e. they lacked a control group. This complemen-
tary approach yielded eight additional relevant studies: three from EMA HMPC monographs and
five from reference list screening of systematic reviews and meta-analyses. All 8 observational

studies were published between 2000 and 2020." Full text access was unavailable for 2 studies.

9.2.2 Study characteristics

Three studies examined the effect of valerian in children (ages 6 to 12 years) and 5 studies in adults
(ages 18 to 65 years). Study duration ranged from 2 to 12 weeks, with most lasting 4 weeks. The
indications varied across studies: Wegener'®' investigated anxiety; Wheatly'®> and Abedallah et
al.’® examined both anxiety and insomnia; Trompetter et al.'® assessed anxiety, insomnia and
nervous restlessness and Mdiller et al.’® focused on depression. Only Dominiguez et al.’® used

valerian as monotherapy; all other studies employed combination preparations with various herbal
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agents, including lemon balm, hops, eschscholtzia californica cham., hypericum perforatum, pas-

siflora incarnata and St. John's Wort.

9.2.3 Dosing regimens

Dosing protocols varied considerably. The lowest doses were administered in paediatric studies by
Trompetter et al.’® (28 mg per tablet, dried extract valeriana officinalis L. root: 3.8-5.6:1) and Ab-
dellah et al.'®® (32 mg per tablet, valeriana officinalis L. root), with weight-adjusted dosing. Con-
versely, Gromball et al.’®”, administered 640 mg valerian plus 320 mg lemon balm to children (mean
age of 8 years), a dose comparable to adult regimens. Adult studies employed doses ranging from
160 mg to 1000 mg valerian with Miiller et al.'®® administering the highest dose. The absence of

comparator groups in these studies limits their interpretability.

9.2.4 Outcomes and measurement tools

Different assessment instruments were employed across studies. Wegener'®! used an anxiety
score reporting a 56.2% reduction in anxiety symptoms with 225 mg valerian and 30 mg hop ex-
tract, alongside approximately 60% improvements in well-being and performance. Wheatley'%?
used a visual analogue scale (VAS) stress measurement plus assessments of sleep latency, sleep
duration and morning mood. This study found that stress reduction with kava, but not valerian

alone, though combined kava-valerian treatment improved sleep disorders after 6 weeks.

Trompetter et al.’®* employed a Child Behaviour Questionnaire due to varied indications, demon-
strating that herbal triplet extract significantly improved 81.6% to 93.3% of symptoms including
depression, anxiety, sleep disorders and other somatic complaints. Muller and Klement'®® investi-
gated the effects of valerian-lemon balm in children under 12 years for sleep disorders and rest-
lessness, finding significant symptom reduction. Gromball et al.’®” used questionnaires to assess
valerian-lemon balm for pediatric insomnia, demonstrating reduced inability to concentrate (75% to
14%), decreased hyperactivity (61% to 13%), reduced impulsive behaviour (59% to 22%) and im-

provements in social and sleeping behaviours.

Studies using eschscholtzia californica cham.-valerian combination, reported 30% reductions in
Insomnia Severity Index (ISI) score and 50% reductions in Hamilton Anxiety Rating Scale (HAM-
A) scores, with improved sleep quality, except for sleep latency.'%® Miiller et al.’® compared vale-
rian monotherapy, versus valerian-St. John's Wort combination in depressed patients, finding sig-
nificant reduction in depression and anxiety symptoms with good tolerability. Dominiguez et al.'®®

observed moderate improvements in sleep disorders using sleep questionnaires.

9.2.5 Conclusion
All studies showed improvements in sleep disorders and anxiety symptoms with valerian-containing
preparations. However, significant methodological limitations constrain interpretation: 1) substan-

tial heterogeneity in active ingredient combinations and dosing regimens, 2) wide variation in
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sample sizes, 3) absence of control groups. These factors considerably limit the generalisability
and clinical significance of these findings.

9.3 Ongoing clinical trials

Ongoing RCTs related to the PICOs investigated in this HTA were identified on Clinicaltrials.gov
and on the WHO International Clinical Trials Registry Platform (www.who.int/clinical-trials-registry-
platform) (Table 95). A total of 8 trials were initiated within the last 5 years, while all other registered

studies are of earlier origin.
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Table 95: Ongoing RCTs

Main ID

Title

Date of reg-
istration

Current status

Publication status

NCT00070928

Valerian to Improve Sleep in
Patients with Parkinson's Dis-
ease

2003-10-09

Recruitment complete

Unknown

NCT00097604

Effects of Valerian on Sleep in
Healthy Older Adults

2004-11-24

Recruitment complete

Unknown

NCT00075842

(Valerian) for Improving Sleep
in Patients with Cancer Re-
ceiving Adjuvant Therapy

2004-01-09

Recruitment complete

Unknown

NCT00483964

A Safety and Efficacy Study of
Bacopa Monnieri and Nar-
dostachys Jatamansi to Treat
Schizophrenia

2007-06-06

Recruitment complete

Unknown

NCT00794456

Association of Passiflora In-
carnata L; Crataegus Oxy-
acantha L and Salix Alba L.
on Mild and Moderate Anxiety

2008-11-19

Recruitment complete

Unknown

NCT00782080

Efficacy and Safety of St.
John’s Wort/Valerian Extract
Versus Placebo in Children
and Adolescents With ADHD

2008-10-29

Recruitment complete

Unknown

NCT00997256

Study to Investigate Effects of
an Herbal Drug Compared to
Placebo on Sleep (sleep-
EEG)

2009-10-16

Recruitment complete

Unknown

NCT00997490

Study of the Antidepressant
Efficacy of a Combination
Herbal Drug Preparation
(NEURAPAS Balance)

2009-10-16

Prematurely Ended

NCT01178632

Therapeutic Effect of an
Herbal Medicine on Anxiety

2010-08-08

Unknown

Unknown

NCT01100645

Efficacy and Safety of the
Herbal Medicine Sominex ®
(Passiflora Incarnata L., Vale-
riana Officinalis L. and Cra-
taegus Oxyacantha L.), Manu-
factured by the Laboratory
EMS S/ A in Patients with
Psychophysiological Insomnia

2010-04-07

Unknown

Unknown

NCT01047605

Pharmacological Effects of
Neurapas® Balance and
Pascoflair® 425 mg on Brain
Activity in Healthy Volunteers
(NCAG 5209)

2010-01-12

Recruitment complete

Unknown

NCT01612130

Valerian for Conscious Seda-
tion in Patients Submitted to
Impacted Lower Third Molars
Surgery

2012-06-01

Recruitment complete

Published:
https://pmc.ncbi.nlm.nih.gov/ar-
ticles/PMC3983740/

NCT02273453

Study to Evaluate the Pres-
ence of a Hangover Effect in
Healthy Adults After Admin-
istration of Songha® Night
Tablets

2014-10-23

Recruitment complete

Unknown

NCT02981238

Phytotherapy Strategy for
Sleep Disorders Related to
Anxiety with a Combination of
Eschscholtzia and Valerian
Extracts

2016-11-22

Recruitment complete

Unknown

NCT04093271

Investigating the Efficacy of
Rest-ZZZ Formula in Healthy
Participants with Difficulty
Falling Asleep or Stayasleep-
leep

2019-09-16

Recruitment complete

Published:
https://pmc.ncbi.nlm.nih.gov/ar-
ticles/PMC10900002/

NCT03909906

Chronic Effects of Euphy-
tose® on Psychological and
Physiological Measures of
Stress

2019-04-04

Recruitment complete

Published:
https://pmc.ncbi.nlm.nih.gov/ar-
ticles/PMC9643820/
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Main ID

Title

Date of
registration

Current status

Publication status

NCT05109923

Onnit Labs New Mood
Supplementation in
Healthy College Students

2020-12-10

Recruitment com-
plete

Unknown

NCT05185219

The Effect of Valerian on
Insomnia in Menopausal
Women

2021-12-03

Recruiting

NCT05194618

Efficacy and Safety of Va-
lerian Root Extract and
Lavender Essential Oil
Combination, over 4
Weeks in SubjejwithWith
Sleep Complaints (PHY-
TOSOM)

2021-11-30

Recruitment com-
plete

Unknown

NCT05684523

Feasibility Study on the
Use of Redormin®500 on
Day-time Cognition

2022-12-20

Recruitment com-
plete

NCT05609890

Novel Formulation for
Sleep Among People with
Poor Sleep Quality

2022-08-25

Recruitment com-
plete

Published:
https://www.nature.com/arti-
cles/s41598-024-58661-z

NCT05459272

Clinical Trial on a Food
Supplement with Melatonin
and Herbal Products to Im-
prove Sleep Quality

2022-07-11

Unknown

Unknown

ACTRN12612001199808

A study to evaluate the
safety and efficacy of a
complementary medicine
formulation, to help relieve
cold &amp; flu symptoms
and reduce duration of a
cold, in otherwise healthy
adults

2012-11-14

Recruitment com-
plete

Unknown

EUCTR2011-000037-36-
DE

Open label clinical trial to
investigate the physiologi-
cal effects on sleep of
Nervenruh Baldrian Forte
600 in patients with pri-
mary insomnia

2011-03-15

Recruiting

ISRCTN72748991

A televised, web-based
randomised trial of an
herbal remedy (valerian)
for insomnia

2007-01-03

Recruitment com-
plete

Published:
https://pmc.ncbi.nlm.nih.gov/ar-
ticles/PMC2002515/

JPRN-UMIN000049908

Safety evaluation of the
capsules containing Valeri-
ana fauriei root (VF) ex-
tract.

2022-12-26

Not recruiting yet

NCT00997256

Study to Investigate Effects
of an Herbal Drug Com-
pared to Placebo on Sleep
(sleep-EEG)

2009-10-16

Recruitment com-
plete

Unknown

NCT02189239

Efficacy Study of Zeller
Entspannung Film Coated
Tablets on Acute Stress

2014-07-10

Recruitment com-
plete

Unknown

ACTRN12620000884909

Optimisation and validation
of a nutritional intervention
to enhance sleep quality
and quantity

2020-09-07

Recruitment com-
plete

Published:
https://pmc.ncbi.nlm.nih.gov/ar-
ticles/PMC7551573/
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10. Discussion

This health technology assessment evaluated the clinical effectiveness and budget impact of vale-
rian-containing preparations for symptoms of insomnia, mental stress and test anxiety. The sys-
tematic review and meta-analyses of 33 RCTs demonstrated no statistically significant clinical ben-
efits of valerian-containing preparations compared to placebo except for post-intervention sleep
quality and PSQI scores, which favoured valerian. Meta-analyses of valerian monotherapy versus
placebo for most insomnia outcomes showed no statistically significant benefits: sleep latency (MD:
-0.99 minutes, 95% CI -5.41 to 3.44, moderate certainty), sleep duration (MD: 3.16 minutes, 95%
Cl -7.07 to 13.39, moderate certainty), sleep quality reported as change from baseline (SMD: -
0.03, 95% C1-0.21 to 0.15, moderate certainty), night awakenings (SMD for outcomes reported as
post-intervention: -0.20, 95% CI -0.65 to 0.25, moderate certainty, SMD for outcomes reported as
change from baseline: -0.06, 95% CI -0.42 to 0.30, low certainty), and sleep efficiency (MD: 1.36,
95% CI -2.58 to 5.30, low certainty). Two exceptions favoured valerian: sleep quality at post-inter-
vention assessment (SMD: -1.51, 95% CI -2.84 to -0.17, low certainty) and the PSQI total score
(MD: -3.67, 95% CI -5.22 to -2.13, moderate certainty). Valerian combinations with lemon balm or
hops showed no superiority over placebo for insomnia parameters. Few comparisons with benzo-
diazepines were available, revealing no significant differences in sleep quality (MD: 0.04, 95% CI -
0.16 to 0.25, moderate certainty). Meta-analysis for mental stress and test anxiety/anxiety was not
possible due to inconsistent outcome reporting across the identified studies. The overall certainty
of evidence was judged as very low to moderate, reflecting methodological limitations and substan-
tial inconsistencies regarding outcome measurements, dosage and follow-up periods across the
included studies. Regarding safety, a meta-analysis could only be computed for valerian combined
with lemon balm, passionflower and butterbur versus placebo in patients with test anxiety/anxiety.
However, no statistically significant difference was observed (risk ratio: 0.96, 95% CI 0.31 to 2.96,
very low certainty). For other comparisons, meta-analyses could not be computed due to fewer

than two eligible studies being available.

Three observational studies were included in the systematic literature review but because they had

different comparators, pooling was not possible, and no meta-analysis was conducted.

The economic evaluation revealed substantial potential savings if valerian-containing medicines
remained available in Switzerland as out of pocket purchases but were no longer reimbursed by
mandatory health insurance. The budget impact analysis projected total savings of CHF 202.47
million, comprising CHF 174.1 million for 1.7 million annual prevalent patients for insomnia symp-
toms, CHF 6.1 million for 1.2 million prevalent patients with mental stress symptoms and CHF 22.3
million for 0.3 million prevalent patients with test anxiety. Sensitivity analyses confirmed the robust-
ness of these findings, with an uncertainty of CHF -14.8 million to +10.9 million for insomnia symp-
toms, CHF -3.1 million to +2.3 million for mental stress symptoms and CHF 3.8 million for test
anxiety symptoms. Two scenario analyses projected higher savings compared to the base case.

The first scenario, assuming continued prevalence growth, estimated total savings of CHF 244
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million (210 million for insomnia, CHF 7 million for mental stress and CHF 27 million for test anxi-
ety). The second scenario, aligning consumption volumes to real-world claims data from SASIS,
projected total savings of CHF 222 million (CHF 173 million for insomnia, CHF 10 million for mental

stress and CHF 39 million for test anxiety).

The ELSO analysis identified no insurmountable barriers to delisting given the insufficient evidence
to demonstrate consistent effectiveness over placebo across outcomes, though considerations for

vulnerable populations and transition planning were noted.
Efficacy, effectiveness and safety

The meta-analyses conducted in this HTA demonstrated no statistically significant differences be-
tween valerian and placebo for most outcomes. Two exceptions were observed: sleep quality at
post-intervention assessment and PSQI total score, both favouring valerian. The post-intervention
sleep quality finding warrants methodological consideration. Post-intervention scores reflect the
absolute outcome level at the end of the study, whereas change-from-baseline scores reflect each
participant's individual change from their starting point, thereby accounting for baseline differences
between treatment arms. When baseline values differ between groups, even slightly as can occur
by chance, post-intervention SMDs may overestimate the treatment effect. The divergence be-
tween the two sleep quality analyses — significant for post-intervention but not for change from
baseline — is therefore likely explained by this statistical property, with the change-from-baseline
analysis representing the more conservative and methodologically robust estimate. Furthermore,
two of the three studies contributing to the post-intervention analysis had a follow-up of only one
day, leaving only one study with a clinically meaningful follow-up, resulting in high uncertainty

around this finding.

A recent randomized controlled feasibility trial by Schicktanz et al. (2025) investigated the effects
of valerian combined with hops on sleep duration and daytime cognitive performance in individuals
with occasional sleep problems (n=40)."° Exploratory analyses showed a statistically significant
increase in sleep duration of 21.7 minutes per night compared to placebo measured by a sleep
tracker (Fitbit Charge 5). However, given the feasibility design, small sample size and industry
funding, these findings should be interpreted with caution and warrant replication in adequately

powered confirmatory trials.

The findings of the present analysis are consistently aligned with high-quality systematic reviews
examining valerian's effectiveness. Leach and Page (2015) conducted a systematic review and
meta-analysis specifically focused on herbal medicine for insomnia, including valerian studies.*®
Their analysis similarly found insufficient evidence to support valerian's effectiveness for sleep dis-
orders, noting significant methodological limitations across included studies. This concordance
strengthens confidence in the present conclusions despite using a broader search strategy and

more recent studies.

HTA Report 128



The umbrella review by Ell et al. (2023) examined complementary and alternative treatments for
insomnia disorder, providing a comprehensive overview of existing systematic reviews.* Their eval-
uation of valerian evidence reached comparable conclusions regarding the lack of robust evidence
for effectiveness, while highlighting the persistent methodological challenges in phytotherapy re-
search. These findings are extended by the present meta-analyses through the provision of up-

dated pooled estimates incorporating more recent trials.

Shinjyo et al. (2020) performed a systematic review and meta-analysis specifically targeting vale-
rian root for sleep problems.” Similar studies to those included in the present review were analysed
and the authors concluded that valerian could be a safe and effective herb to promote sleep and
prevent associated disorders. However, their meta-analysis of sleep quality across all included
studies yielded a non-significant combined effect size with high heterogeneity. Their positive con-
clusion was primarily driven by a subgroup analysis of studies using whole root/rhizome prepara-
tions (4 studies only), which showed a higher effect size than valerian extracts but remains based
on very limited evidence. The findings of the present analysis are therefore consistent with Shinjyo

et al.'s primary meta-analytic findings.

Zhang et al. (2022) conducted a network meta-analysis of medicinal herbs for anxiety treatment,
including valerian-containing preparations.® Their findings regarding valerian's limited effectiveness
for anxiety symptoms correspond with the present results for mental stress and test anxiety indica-

tions.

Most notably, the umbrella review by Valente et al. (2024) specifically addressed the question
"Does valerian work for insomnia?" using rigorous umbrella review methodology.® Their compre-
hensive evaluation of existing systematic reviews concluded that current evidence does not support

valerian's effectiveness for insomnia, confirming the present meta-analytic findings.

The present systematic review also included observational studies, of which 3 were identified for
inclusion.'0.111.120 One study used lavender as comparator, one used melissa and/or passion
flower as well as other herbal remedies and one used Neurexan. As none of these comparators

had a sufficient number of studies for meta-analysis, no further analysis has been done.

The EMA HMPC monographs on valerian-containing preparations acknowledge 2 regulatory path-
ways: well-established medicinal use, supported by controlled clinical evidence and traditional use,
based on long-standing historical application. These monographs represent an important regula-
tory framework and reflect a different evidentiary standard than that applied in this HTA. While the
HMPC "well-established use" designation indicates that a body of clinical evidence was considered
sufficient for regulatory approval, it does not require demonstration of superiority over placebo in
RCTs, which is the standard applied in HTAs. The present findings therefore do not contradict the
regulatory status of valerian-containing medicines but apply a more stringent evidentiary framework
consistent with EAE criteria, which require demonstrated comparative effectiveness as a prerequi-

site for reimbursement by mandatory health insurance. The insufficient evidence identified in this
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HTA thus pertains specifically to reimbursability under Swiss law, not to regulatory approval or
traditional use.

Health economic analysis

The budget impact analysis demonstrated substantial financial implications. The model allocated
dispensed packages of valerian-containing medicines across the 3 indications based on approved
therapeutic uses. For medicines approved for multiple indications, the allocation was informed by
indication splits reported in the GP survey. This distribution approach accounts for actual utilisation
patterns, minimizing overlap between indication-specific cost estimates and permitting summation
to total cost savings of CHF 202 million over 5 years for all 5 reimbursed valerian-containing med-
icines. For insomnia symptoms, the model estimated savings of CHF 174.05 million over 5 years,
based on approximately 1.7 million annual prevalent patients. Mental stress showed potential sav-
ings of CHF 6.14 million for approximately 1.2 million prevalent patients and test anxiety generated

estimated savings of CHF 22.28 million for 0.3 million prevalent patients.

The sensitivity analyses revealed an uncertainty of CHF -3.1 million to +2.3 million for mental stress,
CHF £ 3.8 million for test anxiety and CHF -14.8 million to +10.9 million for insomnia, demonstrating

moderate uncertainty.

The scenario analysis projected higher savings compared to the base case scenario due to in-
creased prevalence growth. For insomnia symptoms, cost savings were estimated at CHF 209.65
million, based on approximately 2.0 million annual prevalent patients. Mental stress showed poten-
tial savings of CHF 7.34 million for approximately 1.5 million prevalent patients and test anxiety
generated estimated savings of CHF 26.74 million for 0.36 million prevalent patients. A second
scenario analysis, aligning consumption volumes to real-world claims data from SASIS, projected
total savings of CHF 222 million, comprising CHF 173 million for insomnia, CHF 10 million for men-
tal stress and CHF 39 million for test anxiety. The higher savings for test anxiety relative to the
base case reflect the proportionally greater consumption of Relaxane® observed in the SASIS

data.

Even though the model accounted for increased switching to benzodiazepines and Z-drugs follow-
ing delisting, and incorporated the substantial long-term costs of benzodiazepine dependence, the
analysis still projected cost savings when valerian-containing medicines are not reimbursed any-
more. This finding is explained by GP survey data indicating that a substantial proportion of patients
would switch to other herbal medicines or purchase valerian-containing medicines out-of-pocket
rather than switching to hypnotics such as benzodiazepines or z-drugs. While benzodiazepine-
related costs are considerably higher on a per-patient basis, including both medication costs and
long-term sequelae from dependence, the relatively smaller proportion of patients actually switch-

ing to these alternatives results in net cost savings from delisting valerian-containing medicines.
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Ethical, legal, social and organisational issues

The ethical analysis reveals interconnected moral considerations regarding the discontinuation of
reimbursement for valerian-containing medications. A central tension emerges around the medi-
calisation of common human experiences such as sleep difficulties, mental stress and test anxiety,
where current reimbursement without formal diagnosis requirements may contribute to pathologis-
ing variations in human functioning. The analysis through public health ethics principles reveals
competing values: while utility and efficiency principles support evidence-based reimbursement
policies, the EAE criteria must be balanced with considerations of health equity and individual au-
tonomy. Given the insufficient evidence for consistent effectiveness of valerian-containing prepa-
rations, their continued reimbursement may represent inequitable allocation of collective resources.
Furthermore, current reimbursement structures may inadvertently discourage patients from pursu-
ing more effective non-pharmacological interventions such as cognitive-behavioural approaches or
sleep hygiene measures. The discussion of placebo effects raises additional questions about in-
formed consent and medical transparency when healthcare providers prescribe preparations

whose effects may not be clearly distinguishable from placebo responses.

From a legal perspective, a restriction or withdrawal of reimbursement for valerian-containing prep-
arations by the mandatory health insurance is not only fundamentally possible, but also legally
appropriate, provided that the FOPH, on the basis of a robust HTA dossier and a well-founded
analysis, determines that the EAE criteria are no longer fulfilled. However, the decisive factor for
legal defensibility is not merely the legal possibility of a reimbursement decision, but rather the
legal-procedural quality and the methodological rigour of the HTA as well as the proportionality of

the resulting measure.

The social analysis identified potential access barriers for vulnerable populations, particularly low-
income households and elderly patients, who may face financial constraints when valerian-contain-
ing preparations require out-of-pocket payment. While these medications remain available, eco-
nomic barriers could result in treatment discontinuation or transitions to alternatives that may not
reflect patient preferences. Careful transition planning to maintain patient-centred care, with
healthcare providers ensuring continuity by exploring alternative, evidence-based treatment path-
ways are important. Transparent communication about the evidence base underlying reimburse-

ment decisions is essential to maintain confidence in healthcare decision-making processes.

The organizational analysis revealed that physicians may require additional consultation time to
discuss policy implications and alternative treatment pathways, while pharmacies face inventory
management adjustments. At the system level, the policy change could increase demand on al-
ready overburdened mental health services and CBT providers. Successful transition management
requires coordinated planning across healthcare system levels. The decision following this HTA
may also establish precedents for future HTAs of complementary and alternative medicine prod-

ucts.
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Strength of this HTA

This HTA has several strengths. It systematically reviews the specific research questions posed by
the FOPH and evaluates the identified literature in-depth. The newly conducted meta-analyses
assess the existing evidence. Furthermore, a de novo budget impact model was built. This is the
first budget impact analysis in the field of phytopharmacology in Switzerland. The comprehensive
and thorough research on Swiss data including SASIS data, SWICA data and the survey among
general practitioners allowed the budget impact model to be parametrised with Swiss specific data
on valerian use. In addition, the ethical and legal domains, which are especially important when
evaluating complementary or alternative medicine interventions, were assessed and discussed in

detail.

Methodological limitations
The present systematic review revealed 3 critical methodological issues that substantially limit the
reliability of available evidence on valerian-containing preparations, challenges that have been con-

sistently identified across multiple independent reviews in this field.

Firstly, meta-analyses demonstrated substantial statistical heterogeneity across most outcomes,
with I? values frequently exceeding acceptable thresholds: sleep latency (12 = 89.75%), sleep dura-
tion (I? = 96.06%) and PSQI total scores (1> = 84.15%). This heterogeneity reflects the inherent
challenges in valerian research, including enormous variation in dosing regimens from 300 mg'®3
to 1060 mg?*° daily and diverse patient populations ranging from healthy adults to patients with

complex comorbidities including HIV, cancer and chronic heart failure.

Shinjyo et al. (2020) and Leach and Page (2015) similarly identified significant methodological di-
versity as a persistent challenge in valerian research.’4® The consistency of this finding across
multiple independent reviews suggests that heterogeneity represents a fundamental characteristic
of the valerian literature, reflecting both the complexity of herbal preparations and the diversity of

research approaches in this field.

Secondly, risk of bias assessment revealed systematic challenges across the evidence base. Most
notably, 93% of outcomes showed concerns regarding selection of reported results due to absent
pre-specified analysis plans, a pattern that Valente et al. (2024) also identified as a critical limitation
in their umbrella review.? For insomnia studies, only 7% achieved "low risk" overall ratings, while
mental stress studies showed no studies achieving "low risk" status. The randomisation process
proved particularly challenging, with 67% of mental stress outcomes showing concerns and 75%
of test anxiety/anxiety outcomes demonstrating high risk patterns. Missing outcome data handling
varied considerably across studies. In studies examining mental stress, this domain was rated as
high risk of bias in 75% of cases. Ell et al. (2023) noted similar methodological limitations as a
consistent theme across complementary insomnia treatments, emphasising that these quality con-

cerns represent broader challenges in the field rather than isolated issues.*
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Thirdly, incomplete results reporting presented systematic challenges for evidence synthesis, a
pattern that Zhang et al. (2022) also identified in their network meta-analysis of herbal anxiety
treatments.® Many studies provided only intervention group values with p-values while omitting
control group data necessary for meta-analysis. For example, Aliakbari et al. reported sleep latency
improvements with significance (p=0.001) and sleep duration increases (p<0.05) but provided only
intervention group means (0.74 and 5.38 hours, respectively) without corresponding control val-
ues.'%® Results of these studies could not be incorporated into meta-analyses due to inadequate
reporting of numerical results and outcome measures. Some studies showed inconsistencies be-
tween planned and reported outcomes. Aliakbari et al. included PSQI measurement in their meth-
odology but ultimately did not report these results, while Coxeter et al. consistently reported only
"proportion of treatment success" values for intervention groups across multiple sleep outcomes
without providing control group data.®®'% These reporting challenges necessitated extensive use
of SWiM approaches for 29 separate outcome comparisons across the 4 PICOs. This pattern ap-
pears widespread in complementary medicine research, demonstrating that rigorous adherence to
established reporting guidelines and standardised methods is imperative for meaningful progress

in evidence quality.

Several methodological limitations should be acknowledged when interpreting the budget impact
analysis results. Regarding data sources and representativeness, the GP survey responses are
subject to measurement and reporting bias. The forced allocation requirement asking GPs to dis-
tribute 100% of patients across different treatment options can artificially exaggerate small catego-
ries while depressing others. Additionally, responses reflect perceptions and recall rather than rec-
orded prescriptions, likely including some over-the-counter use that may not accurately mirror re-

imbursed utilisation captured in claims data.

The survey covered general practitioners only, while psychiatrists, paediatricians and other spe-
cialists may manage a non-trivial proportion of cases with different prescribing patterns. This spe-
cialty limitation means the model may under- or overestimate the use of comparators influenced by

specialty practice patterns.

Paediatric populations are under-represented in the GP survey data, yet some treatment alterna-
tives such as sleep hygiene and non-pharmacological interventions may be used differently in pae-
diatric settings. Generalising adult-dominated treatment patterns to paediatric populations intro-

duces potential bias in budget impact estimates.

The linkage of different data sources presents additional challenges. The analysis anchored vale-
rian's market share to claims data (approximately 4% of reimbursed users) and rescaled remaining
alternatives proportionally based on GP survey responses. However, claims data exclude over-the-
counter purchases and do not capture indication information, while GP survey responses appear
to include over-the-counter use and are subjective in nature. Combining these sources assumes

proportionality between perceived treatment shares and actual reimbursed utilisation within
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indications - an assumption that may not hold if over-the-counter use patterns or specialty referral

patterns differ across indications.

Brand-specific weighting approaches differed between epidemiological estimates (weighted by pa-
tient counts) and cost calculations (weighted by dispensed quantities). Applying indication splits
derived from patient data to volume data assumes homogeneous dosing and pack sizes across
brands and indications. If dose intensity varies systematically, budget impact estimates may be

biased.

Category definitions and mapping present further limitations. The broad "other" categories in the
alternative treatment mix questionnaire, including "other reimbursed phytotherapy" and "over-the-
counter valerian", cannot be cleanly disentangled from baseline medication categories. Multi-indi-
cation products such as valerian-containing medicines (Hova, Dormiplant and Relaxane) span mul-
tiple therapeutic areas and the indication-specific allocation relies on survey-based patient shares
that may be subject to misclassification at the respondent level, particularly given potential symp-

tom overlap between conditions.

The epidemiological assumptions underlying the model provide context for characterising the target
population. The analysis used point prevalence of symptoms rather than diagnosed disease, as-
sumed constant prevalence across years and equated prevalence with annual incidence for mild
and acute conditions. Test anxiety prevalence estimates were derived from a small secondary
school cohort (n=59) in a single canton, limiting generalisability to the broader Swiss population.
Due to the model's calibration to observed SWICA and SASIS data, however, epidemiological pa-
rameters such as prevalence and treatment-seeking rates do not independently drive budget im-
pact estimates and changes to these parameters do not affect the results. These assumptions

therefore serve to characterise the target population rather than as direct model inputs.

The analysis reports indication-specific estimates separately, which could theoretically lead to dou-
ble-counting if patients experience symptoms across multiple indications simultaneously. This rep-
resents a common challenge in health economic evaluations of medications with multiple approved
indications. However, unlike prevalence-based approaches that would multiply distinct patient pop-
ulations by per-patient costs, this analysis allocates actual dispensed packages across indications.
This distribution approach, informed by approved therapeutic uses and observed prescribing pat-
terns, accounts for real-world utilization patterns and substantially reduces the impact of patient
overlap. Consequently, while some degree of overlap between indication populations cannot be
entirely excluded, its effect on the summed budget impact is minimal, and aggregation across indi-

cations remains justified for decision-making purposes.

Regarding switching patterns to benzodiazepines, the French odds ratio from Franga et al. (2018)
was transported to the Swiss healthcare context. Converting odds ratios to relative risks requires
baseline switching risk estimates and while SWICA data were used with aligned definitions, resid-
ual mismatches in practice patterns and baseline risk levels may bias the relative risk estimates.

No benzodiazepine substitution was modelled for test anxiety due to lack of evidence, though if
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such switching occurs in clinical practice, the modelled alternative treatment mix would understate

benzodiazepine utilisation in this patient subgroup.

Finally, the model assumes identical treatment patterns across all 5 analysis years, which simplifies
interpretation but ignores potential diffusion and decay dynamics such as seasonal effects, policy

learning curves, or substitution inertia that may influence treatment choices over time.

An important consideration not formally incorporated into this HTA concerns vulnerable patient
populations for whom treatment alternatives are particularly limited or contraindicated. Valerian-
containing medicines represent one of few options with acceptable safety profiles for pregnant
women, breastfeeding mothers, elderly patients, and children; populations for whom benzodiaze-
pines and Z-drugs pose substantial risks including neonatal complications, falls, cognitive impair-
ment, and unknown long-term developmental effects. This population therefore warrants particular

attention in transition planning following any reimbursement decision.

Evidence Gaps

The present review identified substantial gaps in high-quality evidence for valerian-containing prep-
arations. While 30 ongoing RCTs were identified in clinical trial registries, most were initiated years
ago with unclear completion status. This substantial gap between registered and published trials
may indicate publication bias. The persistent lack of pre-specified analysis plans in 93% of studies
reflects broader deficiencies in research planning and conduct. Valente et al. (2024) emphasised
that despite valerian's widespread use, robust clinical evidence remains elusive after years of in-
vestigation.® The absence of adequately powered, well-designed trials with appropriate control
groups continues to limit evidence-based decision-making for valerian-containing medicines. Fu-
ture research must address these fundamental methodological shortcomings by ensuring adequate
sample sizes for sufficient statistical power, adherence to established reporting guidelines and im-

plementation of core outcome sets with comprehensive reporting of all pre-specified endpoints.

11. Conclusions

The review of the existing literature and the conducted meta-analysis of the important outcomes
showed mostly no statistically significant benefits of valerian-containing preparations compared to
placebo for insomnia, mental stress or test anxiety/anxiety symptoms across 36 included studies.
Meta-analyses examined various sleep parameters including sleep latency, duration, quality, effi-
ciency, night awakenings and PSQI scores, as well as adverse events, mostly showing no superi-
ority over placebo. Two measures showed statistically significant improvements in favour of vale-
rian: sleep quality at post-intervention assessment and PSQI total score. Comparisons with benzo-
diazepines were limited but showed no significant differences for insomnia symptoms. For symp-
toms of mental stress and test anxiety/anxiety, meta-analyses could not be computed. The certainty
of evidence for critical outcomes was judged as very low to moderate, reflecting methodological

limitations and inconsistencies across studies.
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The de novo budget impact analysis demonstrated the financial implications of discontinued reim-
bursement of valerian-containing medicines across all three indications. Total savings were esti-
mated at CHF 202 million over 5 years. For insomnia symptoms, the model estimated savings of
CHF 174 million, based on approximately 1.7 million annual prevalent patients, with sensitivity
analyses indicating an uncertainty of CHF -15 million to +11 million. For mental stress, estimated
savings were CHF 6 million for approximately 1.2 million prevalent patients, with an uncertainty of
CHF -3 million to +2 million. For test anxiety, estimated savings were CHF 22 million for approxi-
mately 0.3 million prevalent patients, with an uncertainty of CHF + 4 million. Two scenario analyses
projected higher savings than the base case. The first, assuming continued prevalence growth,
estimated total savings increased to CHF 244 million (CHF 210 million for insomnia, CHF 7 million
for mental stress and CHF 27 million for test anxiety), reflecting the observed upward trend in va-
lerian consumption over the past decade. The second, aligning consumption volumes to real-world
claims data from SASIS, projected total savings of CHF 222 million (CHF 173 million for insomnia,

CHF 10 million for mental stress and CHF 39 million for test anxiety).

From an ethical standpoint, the analysis reveals 3 primary considerations regarding valerian reim-
bursement. First, the current system may contribute to the pathologisation of experiences such as
sleep difficulties, mental stress and test anxiety. While these conditions exist on a continuum and
can represent clinically significant disorders meeting diagnostic criteria, the Swiss practice of reim-
bursing valerian-containing medications without requiring formal diagnosis risks medicalising tran-
sient symptoms that represent common variations in human functioning, potentially undermining
individuals' capacity for self-management and non-medical coping strategies. Second, given that
valerian-containing preparations lack robust evidence for effectiveness from high-quality studies,
their continued reimbursement represents an inequitable allocation of collective resources within
the solidarity-based healthcare system. Third, the current reimbursement structure may inadvert-
ently discourage patients from pursuing more demanding but potentially more effective approaches

such as cognitive-behavioural interventions, sleep hygiene modifications, or lifestyle adaptations.

From a legal perspective, a restriction or withdrawal of reimbursement for valerian-containing prep-
arations by the mandatory health insurance is not only fundamentally possible, but also legally
appropriate, provided that the FOPH, on the basis of a robust HTA dossier and a well-founded
analysis, determines that the EAE criteria are no longer fulfilled. However, the decisive factor for
legal defensibility is not merely the legal possibility of a reimbursement decision, but rather the
legal-procedural quality and the methodological rigour of the HTA as well as the proportionality of
the resulting measure. Identified social issues were associated with continuous care for vulnerable
groups and well supported transition for patients currently on valerian. Organisational aspects were
identified including increased consultation time with healthcare providers for discussing treatment
alternatives, enhanced care coordination between stakeholders and potential strain on already
overburdened mental health services due to increased demand for non-pharmacological interven-
tions. Broader regulatory questions about the systematic evaluation of phytopharmaceuticals within

the healthcare system may be rising additionally. While this HTA demonstrates potential cost
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savings from discontinued reimbursement of valerian-containing medicines, the clinical effective-

ness evidence remains inadequate to establish definitive efficacy. Well-designed, adequately pow-

ered studies with rigorous methodology are urgently needed to close this evidence gap.
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13. Appendices

A. Search strategy for clinical evidence

MEDLINE (Ovid)

Population
Intervention

No search string

Valerian/ or (valerian* or valeren* or baldrian* or "V. officinalis" or "V. ra-
dix").ti,ab,kw. or (Dormiplant or Hova or Redormin or Relaxane or Sedo-
nium).ti,ab,kw. or ("Li 156" or "Ze 91019" or "Ze 185" or "WS 1014").ti,ab,kw.

Comparator

No search string

Outcomes

No search string

Limits

Notes

Limit to humans
not (animals not humans).sh.

Exclude infants
not (exp infant/ not (exp child/ OR exp adolescent/ OR exp adult/))

Exclude conference/congress abstracts
limit X to (congress) > Then X notY

Limit to clinical studies?

(Randomized Controlled Trial or Controlled Clinical Trial or Pragmatic Clinical
Trial or Clinical Study or Adaptive Clinical Trial or Equivalence Trial or (Clinical
Trial or Clinical Trial, Phase | or Clinical Trial, Phase Il or Clinical Trial, Phase
[l or Clinical Trial, Phase IV or Clinical Trial Protocol) or Multicenter Study).pt.
or Clinical Studies as Topic/ or exp Clinical Trials as Topic/ or Clinical Trial Pro-
tocols as Topic/ or Multicenter Studies as Topic/ or Random Allocation/ or Dou-
ble-Blind Method/ or Single-Blind Method/ or Placebos/ or Control Groups/ or
Cross-Over Studies/ or (random* or sham or placebo*).ti,ab,hw,kf. or ((singl* or
doubl*) adj (blind* or dumm* or mask*)).ti,ab,hw,kf. or ((tripl* or trebl*) adj
(blind* or dumm® or mask®)).ti,ab,hw,kf. or (control* adj3 (study or studies or
trial* or group®)).ti,ab,hw,kf. or (clinical adj3 (study or studies or
trial*)).ti,ab,hw,kf. or (Nonrandom* or non random* or non-random* or quasi-
random* or quasirandom®).ti,ab,hw,kf. or (phase adj6 (study or studies or
trial*)).ti,ab,hw,kf. or ((crossover or cross-over) adj3 (study or studies or trial* or
comparison®)).ti,ab,hw,kf. or ((multicent* or multi-cent*) adj3 (study or studies
or trial*)).ti,ab,hw,kf. or allocated.ti,ab,hw. or ((open label or open-label) adj5
(study or studies or trial* or comparison*)).ti,ab,hw,kf. or ((equivalence or supe-
riority or non-inferiority or noninferiority) adj3 (study or studies or trial* or com-
parison*)).ti,ab,hw,kf. or (pragmatic study or pragmatic studies).ti,ab,hw,kf. or
((pragmatic or practical) adj3 trial*).ti,ab,hw kf. or ((quasiexperimental or quasi-
experimental) adj3 (study or studies or trial*)).ti,ab,hw,kf. or trial.ti kf.

@The clinical studies limit for MEDLINE via Ovid was adapted by A. Berger (Liaison Librarian Medicine, University Library, Uni-

versity of Zurich) based on the Canadian Drug Agency Medline search filter.2%!
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*9

Modifications include addition of the term “comparison*” to the proximity searches with crossover, open label and equiva-
lence/superiority terms and removal of the animal study exclusion search terms. The “limit to humans” filter is applied to the

search results in a subsequent step.
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Embase (Elsevier)

Population

No search string

Intervention

'valerian'/exp OR (valerian* OR valeren* OR baldrian* OR "V. officinalis" OR
"V. radix"):ti,ab,kw OR (Dormiplant OR Hova OR Redormin OR Relaxane OR
Sedonium):ti,ab,kw OR ("Li 156" OR "Ze 91019" OR "Ze 185" OR "WS
1014"):ti,ab,kw

Comparator

No search string

Outcomes

No search string

Limits

Notes

Limit to humans
NOT (("animal'/de OR 'animal experiment/exp OR 'nonhuman'/de) NOT (‘hu-
man'/exp OR 'human experiment'/de))

Exclude infants
NOT ([infant]/lim NOT ([child]/lim OR [adolescent])/lim OR [adult)/lim OR
[aged]/lim))

Exclude conference/congress abstracts
NOT ([conference abstract]/lim)

Limit to clinical studies?

‘clinical study'/exp OR 'clinical trial (topic)'/exp OR 'clinical trial protocol'/exp OR
'randomization'/exp OR 'double blind procedure'/exp OR 'single blind proce-
dure'/exp OR 'placebo'/exp OR 'control group'/exp OR 'crossover proce-
dure'/exp OR (random* or sham or placebo*):ti,ab,kw OR ((singl* or doubl*)
NEAR/1 (blind* or dumm* or mask™*)):ti,ab,kw OR ((tripl* or trebl*) NEAR/1
(blind* or dumm* or mask?*)):ti,ab,kw OR (control* NEAR/3 (study or studies or
trial* or group*)):ti,ab,kw OR (Nonrandom* or "non random*" or non-random* or
quasi-random* or quasirandom®):ti,ab,kw OR (phase NEAR/6 (study or studies
or trial*)):ti,ab,kw OR ((crossover or cross-over) NEAR/3 (study or studies or
trial* or comparison®)):ti,ab,kw OR ((multicent* or "multi-cent*") NEAR/3 (study
or studies or trial*)):ti,ab,kw OR allocated:ti,ab OR (("open label" or "open-la-
bel") NEAR/5 (study or studies or trial* or comparison®)):ti,ab,kw OR ((equiva-
lence or superiority or non-inferiority or noninferiority) NEAR/3 (study or studies
or trial* or comparison*)):ti,ab,kw OR (pragmatic study or pragmatic stud-
ies):ti,ab,kw OR ((pragmatic or practical) NEAR/3 trial*):ti,ab,kw OR ((quasiex-
perimental or quasi-experimental) NEAR/3 (study or studies or trial*)):ti,ab,kw
OR trial:ti,kw

aThe clinical studies limit for Embase via Elsevier was adapted by A. Berger (Liaison Librarian Medicine, University Library, Uni-

versity of Zurich) based on the Canadian Drug Agency Medline search filter.2%!

Modifications include removal of redundant subject headings; addition of the term “comparison*” to the proximity searches with

crossover, open label and equivalence/superiority terms; and removal of the animal study exclusion search terms. The “limit to

humans” filter is applied to the search results in a subsequent step.
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CENTRAL, Cochrane Protocols, Reviews and Trials (Cochrane Library via Wiley)

Population No search string

Intervention (valerian* OR valeren* OR baldrian* OR "V. officinalis" OR "V. radix"):ti,ab,kw
OR (Dormiplant OR Hova OR Redormin OR Relaxane OR Sedonium):ti,ab,kw
OR ("Li 156" OR "Ze 91019" OR "Ze 185" OR "WS 1014"):ti,ab,kw

Comparator No search string

Outcomes No search string

Limits No limits applied as database is restricted to clinical studies in humans

APA Psycinfo (EBSCOhost)

Population No search string

Intervention Tl(valerian* OR valeren* OR baldrian* OR "V. officinalis" OR "V. radix") OR
AB(valerian* OR valeren* OR baldrian* OR "V. officinalis" OR "V. radix") OR
TI(Dormiplant OR Hova OR Redormin OR Relaxane OR Sedonium) OR
AB(Dormiplant OR Hova OR Redormin OR Relaxane OR Sedonium) OR TI("Li
156" OR "Ze 91019" OR "Ze 185" OR "WS 1014") OR AB("Li 156" OR "Ze
91019" OR "Ze 185" OR "WS 1014")

Comparator No search string

Outcomes No search string

Limits Limit to humans
NOT ((DE "Animal Models" OR DE "Animals" OR DE "Animal Research" OR Tl
(animal model*)) NOT (DE "Human Males" OR DE "Human Females"))
Limit to clinical studies?
DE "Placebo"” OR DE "Randomized Clinical Trials" OR DE "Randomized Con-
trolled Trials" OR DE "Experiment Controls" OR DE "Clinical Trials" OR MR
"CLINICAL TRIAL" OR TI ("random*" OR "sham" OR "placebo*" OR "Nonran-
dom*" OR "non random*" OR "non-random*" OR "quasi-random*" OR "qua-
sirandom™*" OR "pragmatic study" OR "pragmatic studies") OR AB ("random™*"
OR "sham" OR "placebo*" OR "Nonrandom*" OR "non random*" OR "non-ran-
dom*" OR "quasi-random*" OR "quasirandom*" OR "pragmatic study" OR
"pragmatic studies") OR SU ("random*" OR "sham" OR "placebo*" OR "Non-
random™" OR "non random*" OR "non-random*" OR "quasi-random*" OR "qua-
sirandom™" OR "pragmatic study" OR "pragmatic studies") OR KW ("random™"
OR "sham" OR "placebo*" OR "Nonrandom*" OR "non random*" OR "non-ran-
dom™*" OR "quasi-random*" OR "quasirandom*" OR "pragmatic study" OR
"pragmatic studies") OR TI (( ("singl*" OR "doubl*" OR "tripI*" OR "trebl*") WO
("blind*" OR "dumm*" OR "mask*") )) OR AB ((("singl*" OR "doubl*" OR "tripl*"
OR "trebl*) WO ("blind*" OR "dumm™" OR "mask™*") )) OR SU ((("singl*" OR
"doubl*" OR "tripI*" OR "trebl*") WO ("blind*" OR "dumm*" OR "mask*") )) OR
KW ((("singl™" OR "doubl*" OR "tripI*" OR "trebl*") WO ("blind*" OR "dumm*"
OR "mask*") )) OR TI (( ("clinical" OR "crossover" OR "cross-over" OR "multi-
cent™ OR "multi-cent™ OR "equivalence" OR "superiority" OR "non-inferiority"
OR "noninferiority" OR "quasiexperimental" OR "quasi-experimental") N2
("study" OR "studies" OR "trial*" OR comparison*) )) OR AB ((("clinical" OR
"crossover" OR "cross-over" OR "multicent*™ OR "multi-cent*™" OR "equiva-
lence" OR "superiority" OR "non-inferiority" OR "noninferiority" OR "quasiexper-
imental” OR "quasi-experimental") N2 ("study" OR "studies" OR "trial*" OR
comparison®) )) OR SU ((("clinical" OR "crossover" OR "cross-over" OR "multi-
cent™ OR "multi-cent™ OR "equivalence" OR "superiority" OR "non-inferiority"
OR "noninferiority" OR "quasiexperimental” OR "quasi-experimental") N2
("study" OR "studies" OR "trial*™" OR comparison®) )) OR KW ((("clinical" OR
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Notes

"crossover" OR "cross-over" OR "multicent*" OR "multi-cent*" OR "equiva-
lence" OR "superiority” OR "non-inferiority” OR "noninferiority" OR "quasiexper-
imental" OR "quasi-experimental") N2 ("study" OR "studies" OR "trial*™" OR
comparison®) )) OR Tl (( ("open label" OR "open-label") N4 ("study" OR "stud-
ies" OR "trial*" OR comparison*) )) OR AB (( ("open label" OR "open-label") N4
("study" OR "studies" OR "trial*" OR comparison*) )) OR SU (( ("open label"
OR "open-label") N4 ("study" OR "studies" OR "trial*™" OR comparison®) )) OR
KW (( ("open label" OR "open-label") N4 ("study" OR "studies" OR "trial*" OR
comparison*) )) OR TI ( ("pragmatic" OR "practical") N2 ("trial*")) OR AB (
("pragmatic" OR "practical") N2 ("trial*")) OR SU ( ("pragmatic" OR "practical")
N2 ("trial*")) OR KW ( ("pragmatic" OR "practical") N2 ("trial*")) OR TI ("con-
trol*" N2 ("study" OR "studies" OR "trial*" OR "group*") ) OR AB ("control*" N2
("study" OR "studies" OR "trial*" OR "group*") ) OR SU ("control*" N2 ("study"
OR "studies" OR "trial*" OR "group*") ) OR KW ("control*" N2 ("study" OR
"studies" OR "trial*" OR "group*") ) OR TI (("phase") N5 ("study" OR "studies"
OR "trial*")) OR AB (("phase") N5 ("study" OR "studies" OR "trial*")) OR SU
(("phase") N5 ("study" OR "studies" OR "trial*")) OR KW (("phase") N5 ("study"
OR "studies" OR "trial*")) OR Tl "allocated" OR AB "allocated" OR SU "allo-
cated" OR TI ("trial") OR KW ("trial")

@The clinical studies limit for APA PsycINFO via EBSCOhost was adapted by A. Berger (Liaison Librarian Medicine, University

Library, University of Zurich) based on the Canadian Drug Agency Medline search filter.

201

Modifications include addition of the term “comparison*” to the proximity searches with crossover, open label and equiva-

lence/superiority terms.
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Web of Science Core Collection

Population

No search string

Intervention

TS=(valerian* OR valeren* OR baldrian* OR "V. officinalis" OR "V. radix") OR
TS=(Dormiplant OR Hova OR Redormin OR Relaxane OR Sedonium) OR
TS=("Li 156" OR "Ze 91019" OR "Ze 185" OR "WS 1014")

Comparator

No search string

Outcomes

No search string

Limits

Limit to clinical studies?, Exclude animal studies, Exclude meeting abstracts
(TS=(random* or sham or placebo*) OR TS=((singl* or doubl*) NEAR/1 (blind*
or dumm* or mask*)) OR TS=((tripl* or trebl*) NEAR/1 (blind* or dumm™* or
mask*)) OR TS=(control* NEAR/3 (study or studies or trial* or group*)) OR
TS=(Nonrandom* or "non random*" or non-random® or quasi-random® or qua-
sirandom*) OR TS=(phase NEAR/6 (study or studies or trial*)) OR TS=((cross-
over or cross-over) NEAR/3 (study or studies or trial* or comparison*)) OR
TS=((multicent* or "multi-cent*™") NEAR/3 (study or studies or trial*)) OR Tl=(al-
located) OR AB=(allocated) OR TS=(("open label" or "open-label") NEAR/5
(study or studies or trial* or comparison*)) OR TS=((equivalence or superiority
or non-inferiority or noninferiority) NEAR/3 (study or studies or trial* or compari-
son*)) OR TS=(pragmatic study or pragmatic studies) OR TS=((pragmatic or
practical) NEAR/3 trial*) OR TS=((quasiexperimental or quasi-experimental)
NEAR/3 (study or studies or trial*)) OR Tl=(trial) OR AK=(trial)) NOT TI=(ani-
mal* OR mouse OR mice OR rat OR rats OR pig OR pigs) AND (Meeting Ab-
stract (Exclude — Document Types))

Notes

@The clinical studies limit for Web of Science Core Collection was adapted by A. Berger (Liaison Librarian Medicine, University

Library, University of Zurich) based on the Canadian Drug Agency Medline search filter.?"!

The filter was translated from Embase to Web of Science syntax and subject headings were removed. Modifications included

addition of the term “comparison*” to the proximity searches with crossover, open label and equivalence/superiority terms. The

animal study exclusion search terms were removed. A title exclusion for animal terms will be applied to the search results in a

subsequent step.

Clinicaltrials.gov

Population No search string

Intervention valerian* OR valeren* OR baldrian* OR "V. officinalis” OR "V. radix" OR Dor-
miplant OR Hova OR Redormin OR Relaxane OR Sedonium OR "Li 156" OR
"Ze 91019" OR "Ze 185" OR "WS 1014"

Comparator No search string

Outcomes No search string

Limits No limits applied as registry consists of clinical studies in humans.
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WHO International Clinical Trials Registry Platform Search Portal

Population No search string

Intervention Simple search, including synonyms, all trial phases
valerian* OR valeren* OR baldrian* OR "V. officinalis" OR "V. radix" OR Dor-
miplant OR Hova OR Redormin OR Relaxane OR Sedonium OR "Li 156" OR
"Ze 91019" OR "Ze 185" OR "WS 1014"

Comparator No search string

Outcomes No search string

Limits No limits applied as registry consists of clinical studies in humans. Limit for in-

terventional studies is not available.
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B. Search strategy for economic evidence

MEDLINE (Ovid)

Population No search string

Intervention Valerian/ OR (valerian* OR valeren* OR baldrian* OR "V. officinalis”" OR "V. ra-
dix").ti,ab,kw. OR (Dormiplant OR Hova OR Redormin OR Relaxane OR Sedo-
nium).ti,ab,kw. OR ("Li 156" OR "Ze 91019" OR "Ze 185" OR "WS
1014").ti,ab,kw.

Comparator No search string

Outcomes exp "Costs and Cost Analysis"/ OR Economics, Pharmaceutical/ OR exp Budg-
ets/ OR models, economic/ OR (Cost* OR expenditure* OR financial* OR eco-
nomic* OR price OR prices OR pricing OR "benefit-cost*" OR
budget®).ti,ab,kw.

Limits Limit to humans

not (animals not humans).sh.

Exclude infants
not (exp infant/ not (exp child/ OR exp adolescent/ OR exp adult/))

Exclude conference/congress abstracts
limit X to (congress) > Then X notY

Embase (Elsevier)

Population No search string

Intervention 'valerian'/exp OR (valerian* OR valeren* OR baldrian* OR "V. officinalis" OR
"V. radix"):ti,ab,kw OR (Dormiplant OR Hova OR Redormin OR Relaxane OR
Sedonium):ti,ab,kw OR ("Li 156" OR "Ze 91019" OR "Ze 185" OR "WS
1014"):ti,ab,kw

Comparator No search string

Outcomes '‘economic evaluation'/exp OR 'health care cost'/exp OR 'cost'/de OR 'budg-
et'/de OR 'budget impact'/exp OR 'budget impact analysis'/exp OR 'budget im-
pact model'/exp OR (Cost* OR expenditure* OR financial* OR economic* OR
price OR prices OR pricing OR "benefit-cost*™" OR budget*):ti,ab,kw

Limits Limit to humans

NOT (("animal'/de OR 'animal experiment/exp OR 'nonhuman'/de) NOT (‘hu-
man'/exp OR 'human experiment'/de))

Exclude infants
NOT ([infant]/lim NOT ([child]/lim OR [adolescent])/lim OR [adult)/lim OR
[aged]/lim))

Exclude conference/congress abstracts
NOT ([conference abstract]/lim)
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EconLit (EBSCOhost)

Population

No search string

Intervention

Tl(valerian* OR valeren* OR baldrian* OR "V. officinalis" OR "V. radix" OR Dor-
miplant OR Hova OR Redormin OR Relaxane OR Sedonium OR "Li 156" OR
"Ze 91019" OR "Ze 185" OR "WS 1014") OR AB(valerian* OR valeren* OR
baldrian* OR "V. officinalis" OR "V. radix" OR Dormiplant OR Hova OR Redor-
min OR Relaxane OR Sedonium OR "Li 156" OR "Ze 91019" OR "Ze 185" OR
"WS 1014")

Comparator

No search string

Outcomes

TI(Cost* OR expenditure* OR financial* OR economic* OR price OR prices OR
pricing OR "benefit-cost™" OR budget*) OR AB(Cost* OR expenditure* OR fi-
nancial* OR economic* OR price OR prices OR pricing OR "benefit-cost*" OR
budget®)

Limits

No limits applied as search returned 1 result as of 1 April 2025

International Network of Agencies for Health Technology Assessment (INAHTA) data-

base

Population  No search string

Intervention "Valerian"[mh] OR (valerian* OR valeren* OR baldrian* OR (V. officinalis) OR
(V. radix) OR Dormiplant OR Hova OR Redormin OR Relaxane OR Sedonium
OR (Li 156) OR (Ze 91019) OR (Ze 185) OR (WS 1014))[Title] OR (valerian*
OR valeren* OR baldrian* OR (V. officinalis) OR (V. radix) OR Dormiplant OR
Hova OR Redormin OR Relaxane OR Sedonium OR (Li 156) OR (Ze 91019)
OR (Ze 185) OR (WS 1014))[abs] OR (valerian* OR valeren* OR baldrian* OR
(V. officinalis) OR (V. radix) OR Dormiplant OR Hova OR Redormin OR Relax-
ane OR Sedonium OR (Li 156) OR (Ze 91019) OR (Ze 185) OR (WS
1014))[Keywords]

Comparator No search string

Outcomes No search string

Limits No limits applied

National Health Service Economic Evaluation Database (NHS EED)

Population No search string

Intervention Simple search in “any field” (valerian* OR
valeren* OR baldrian* OR "V. officinalis" OR "V.
radix" OR Dormiplant OR Hova OR Redormin
OR Relaxane OR Sedonium OR "Li 156" OR "Ze
91019" OR "Ze 185" OR "WS 1014")

Comparator No search string

Outcomes No search string

Limits No limits applied
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C. Valerian preparation details of included studies

Table A 1: Valerian preparation details of included studies

First author year

Daily valerian dose (mg)

Extraction solvent

Drug extraction rate

Composition

Commercial preparation
name

Ahmadi 2017% 530 NR NR More than 0.05% valerenic acid and passed the NR

United States Pharmacopeia minimum cutoff.

Each capsule of valerian had 0.554 mg of ses-

quiterpenoic acid.
Aliakbari 20181% NR Methanol NR Total phenol and flavonoid compounds were NR

measured to be 60.04 and 27.7 mg/ml syrup,

respectively.
Barton 201188 450 NR NR 0.8% valerenic acid NR
Chandra Shekhar 2024% 200 Hydro-alcoholic NR Hydro-alcoholic extract of valerian root, 2% total Sleeproot®

valerenic acid in final composition (26.23% va-

lerian, 73.27% cellulose polymer, 0.5% colloidal

silicon dioxide)
Coxeter 2003% 450 NR NR Contents standardised to 2.94 mg total NR

Valerenic acids,0.46 mg Valerenal and 1.23 mg

Valtrates
Cuellar 2009°" 800 No extraction solventwas ~ NR The dry root was used. NR

used.

Diaper 2004% 300 and 600" Ethanol 3-6:1 70% ethanol Sedonium®
Dimpfel 2007% 600 Ethanol 3-6:1 70% ethanol Nervenruh Baldrian Forte
Donath 2000% 600 NR 5:1 NR Sedonium®
Dorn 2000"" 600 NR NR NR Sedonium®
DreRing 1996'% 640 NR 4.5:1 NR Euvegal®forte
Gammoh 20171 320 NR NR NR Cirkulin®
Gantner 2021110 NR NR NR NR NR
Gasparini 2016'% NR NR NR NR NR
Hajizadeh 2023'%° 530 NR NR NR NR
Jacobs 2005% 640 NR NR NR NR
Jokar 201612 1060 NR NR NR NR
Kennedy 2006'"° 360 and 7202 NR 4.5:1 NR NR
Koetter 2007 500 Methanol 5.3:1 45% methanol NR
Leathwood 1982% 400 Water/Aqueous NR NR Hova®
Leathwood 1985°% 450 and 900° Water/Aqueous 3.1:1 NR NR
Meier 20182 270 Methanol 4-6:1 Fixed herbal combination containing 4 stand- NR

ardized plant extracts per tablet:
Petasites hybridus (root) — 90 mg (90 % etha-
nol); Valeriana officinalis (root) — 90 mg (45 %
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methanol);Passiflora incarnata (herb) — 90 mg
(50 % ethanol);Melissa officinalis (leaves) — 60

mg (20 % ethanol).

Melzer 2009'? 270 Methanol 5-8:1 90 mg of Petasites hybridus (root, butterbur) ex- Relaxane®
tracted with 90 % ethanol;
90 mg of Valeriana officinalis (root, valerian) ex-
tracted with 45 % methanol;
90 mg of Passiflora incarnata (herb, passion-
flower) extracted with 50 % ethanol;
60 mg of Melissa officinalis (leaves, lemon
balm) extracted with 20 % ethanol.
Morin 20056 372 Methanol 5-8:1 native valerian extract prepared using 45 % Sominex®
methanol and hops strobile extract (Humulus lu-
pulus L.) with 41.9 mg of native extract pre-
pared using the same 45 % methanol solvent.
Oxman 2007°° 3600 NR NR NR Valerina Forte®
Rodenbeck 1998""" 500 NR 6:1 NR NR
Schulz 1994 405 Water/Aqueous 5-6:1 NR Valdispert®
Silva dos Santos 2023 500 NR NR (at least) 0.15% valerenic acid NR
Taavoni 2011 1060 NR NR NR NR
Taavoni 2013" 320 NR NR NR NR
Taibi 20092 300 Ethanol NR 70% ethanol, 0.8% valerenic acid NR
Taibi 20093 600 Ethanol NR 70% ethanol, 0.8% valerenic acid NR
Tammadon 2021"% 530 NR NR NR NR
Vorbach 1996'% 600 Ethanol 3-7:1 70% ethanol Sedonium®
Waldschiitz 2008 250 NR NR NR NR
Ziegler 2002'% 600 Ethanol 3.6:1 70% ethanol Sedonium®

Abbreviations: NR, not reported

Notes

" Results from study arm that received dosage of 600mg were included in the meta-analyses.

2 Results from study arm that received dosage of 360mg were included in the descriptive tables.

3 Results from study arm that received dosage of 450mg were included in the meta-analyses.
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D. Risk of bias assessment

Table A 2: Risk of bias for PICO 1

Study 10
Dimplel 2007

Dizper. 2004
Jacobs, 2005
Taibi. 2003
Taibi. 2003
Criman, 2007

Alizakbari F, Rafieian M, 2013

Abmadi 2017
Shekhar, 2024
Cuellar, 2003

Tammadan, 2021

Taavoni, 2011

Aliakbari F, Ratieian M, 2015

Dimpfel 2007
Shekhar, 2024
Coneter, 2003
Cuellar, 2003
Oiaper, 2004
DOanath, 2000

Leathwood, 1385

Taibi. 2003
Sichulz, 1334
Criman, 2007
Dimpfel 2007
Shekhar, 2024
Cuellar, 2003
Dizper. 2004
Oaonath, 2000
Taibi. 2003
Taibi. 2003
Sichulz, 1334

Alizakbari F, Rafieian M, 2013

Dimptel 2007
Shekhar, 2024
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Taibi, 2003
Taibi, 2003
Schulz, 1334
Csman, 2007
‘orbach, 1336
Coneter, 2003
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Table A 3: Risk of bias for PICO 2

St 18]
Rodenbeck, 1958

Gammaoh, 2017
Taavoni, 2014
Rodenbeck, 19598
Gammaoh, 2017
Maorin, 2005
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Moarin, 2005
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Koetter, 2007
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Table A 4: Risk of Bias for PICO 3

St D Qutcome

= |G
=

Gammoh, 2017 anxiety

Kennedy, 2006 State i

Kennedy, 2006 Trait ]

D2 D3 D4
900
Silva dos Santos, 2023 specific adverse events ] . . . ]
00
00

D1 Randomisation process . Low risk

D2 Deviations from the intended interventions ! Some concerns
D3 Missing cutcome data . High risk

D4 Measurement of the outcome

b5 Selection of the reported result

Table A 5: Risk of Bias for PICO 4

St 1D Qutcome

®
g

D3
Melzer, 2009 anxiety 4
Meier, 2017 STAl-state - !
Meier, 2017 total adverse events . i !
1

Melzer, 2009 total adverse events

0000-
0000
OGO

D1 Randomisation process . Low risk

D2 Deviations from the intended interventions !  Some concerns
D3 Missing outcome data . High risk

D4 Measurement of the outcome

D5 Selection of the reported result
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E. Results subgroup-analyses

Figure A 1 Forest-plot of subgroup meta-analysis on sleep latency comparing valerian versus placebo,
follow up 2 7 days

Study Weight MD [95% CI]
Jacobs 2005 —-—— 2316% 8.30[ 0.56,16.04]
Schulz 1994 321% 27.60[-13.94,69.14]
Taibi 2009 - 18.30% 2.10[-9.34, 13.54]
Taibi 2009 — 21.33% 4.70[-4.41,13.81]
Chandra Shekhar 2024 —— 16.77% -16.23[-28.96, -3.50]
Donath 2000 oomboa 17.24% -2.90[-15.23, 9.43]
Random-Effects Model ——— 100% 0.97[-6.90, 8.85]

T T T T T 1

-40 20 0 20 40 60 80

Favours valerian Favours placebo

Abbreviations: Cl, confidence interval; MD, mean difference

Figure A 2 Forest-plot of subgroup meta-analysis on sleep latency comparing valerian versus placebo,
follow up = 14 days

Study Weight MD [95% CI]
Jacobs 2005 —a— 28.30% 8.30[ 0.56, 16.04]
Taibi 2009 e A— 2667% 4.70[-4.41,13.81]
Chandra Shekhar 2024 2227% -16.23[-28.96, -3.50]
Donath 2000 —_— 22.75% -2.90[-15.23, 9.43]
Random-Effects Model ————— 100% 067 [-11.00, 966]
T T T T ]
-30 -20 -10 0 10 20
Favours valerian Favours placebo

Abbreviations: Cl, confidence interval; MD, mean difference
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Figure A 3 Forest-plot of subgroup meta-analysis on sleep latency comparing valerian versus placebo,

without comorbidities

Study Weight MD [95% CI]
Jacobs 2005 —— 14.31% 8.30[ 0.56, 16.04]
Leathwood 1985 —— 17.74% -6.80[-11.98,-1.62]
Schulz 1994 1.34% 2760[-13.94,69.14]
Taibi 2009 ——— 1262% 470[-4.41,1381]
Dimpfel 2007 - 2081% 0.59[-3.11, 1.93]
Chandra Shekhar 2024 —. 897% -1623[-2896,-3 50]
Diaper 2004 —— 1489% -250[-9380, 480]
Daonath 2000 — 9.32% -290[1523, 943]
Random-Effects Model - 100% -1.28[-6.23, 3.68]

T T T T T 1

-40 20 0 20 40 60 80

Abbreviations: Cl, confidence interval; MD, mean difference

Favours valerian

Notes: Leathwood 1985, Dimpfel 2007 and Diaper 2004 had follow-up < 7 days

Favours placebo

Figure A 4 Forest-plot of subgroup meta-analysis on sleep duration comparing valerian versus placebo,

follow up 2 7 days

Study Weight MD [95% CI]
Schulz 1994 —a 2590% -18.60 [-83.91, 46.71]
Taibi 2009 20.10% 50.60 [-48.67, 149.87]
Chandra Shekhar 2024 21.50% 149.79[59.10, 240.48]
Donath 2000 —m— 32.50% -2.37[-20.89, 16.15]
Random-Effects Model 100% 36.79 [-33.99, 107.57]

[ T 1

100 100 200 300

Abbreviations: Cl, confidence interval; MD, mean difference
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Favours placebo

Favours valerian
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Figure A 5 Forest-plot of subgroup meta-analysis on sleep duration comparing valerian versus placebo,

follow up = 14 days

Study

Weight MD [95% CI]

Chandra Shekhar 2024

Donath 2000 ——

45.57% 149.79[59.10, 240 48]

54.43% -2.37[-20.89, 16.15]

Random-Effects Model

100% 66.97 [-81.55,215.49]

[ I I I I
-50 0 50 100 150 200

1
250

Favours placebo Favours valerian

Abbreviations: Cl, confidence interval; MD, mean difference

Figure A 6 Forest-plot of subgroup meta-analysis on sleep duration comparing valerian versus placebo,

without comorbidities

Study Weight MD [95% CIl
Leathwood 1985 —-— 32.37% 7.00[-11.07, 25.07]
Schulz 1994 —_— 2.48% -18.60[-83.91, 46.71]
Dimpfel 2007 — 16.93% -5.31[-30.30, 19.69]
Chandra Shekhar 2024 1.29% 149.79[59.10, 240.48]
Diaper 2004 —a— 16.12%  3.40[-22.21, 29.01]
Donath 2000 —— 3082% -2.37[-2089, 16.15]
Random-Effects Model - 100% 265[-7.63, 12.93]
[ T T 1

-100 0 100 200

Favours placebo

Abbreviations: Cl, confidence interval; MD, mean difference
Notes: Leathwood 1985, Dimpfel 2007 and Diaper 2004 had follow-up < 7 days
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Figure A 7 Forest-plot of subgroup meta-analysis on sleep quality comparing valerian versus placebo

change from baseline scores, without comorbidities

Study Weight SMD [95% CII
Jacobs 2005 43.35% 0.06[-0.18, 0.30]
Oxman 2007 = 56.65% -0.13[-0.33, 0.06]

Random-Effects Model

100% -005[-0.23,0.14]

T T
-0.4 0.2 0

Favours valerian

Abbreviations: Cl, confidence interval; SMD, standardised mean difference

T 1
02 04

Favours placebo

Figure A 8 Forest-plot of subgroup meta-analysis on night awakenings comparing valerian versus pla-

cebo post-intervention, follow up 2 7 days

Study Weight SMD [95% CI]
Taibi 2009 30.07% -0.05[-1.11, 1.01]
Taibi 2009 » 69.93% 0.18[-0.52, 0.87]

Random-Effects Model

100% 0.11 [0.47, 0.69]

T T T
-1.5 -1 0.5 0

Favours valerian

Abbreviations: Cl, confidence interval; SMD, standardised mean difference
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Figure A 9 Forest-plot of subgroup meta-analysis on night awakenings comparing valerian versus pla-
cebo post-intervention, without comorbidities

Study Weight SMD [95% CI]
Taibi 2009 33.02% 018[-052, 0.87]
Dimpfel 2007 B 33.92% -0.76[-1.44,-0.08]
Diaper 2004 3307% 009078, 061)]
Random-Effects Model ———— e — 100% -0.23[-0.78, 0.32]

T T T T 1

15 -1 05 0 05 1

Favours valerian Favours placebo

Abbreviations: Cl, confidence interval; SMD, standardised mean difference
Notes: Dimpfel 2007 and Diaper 2004 had follow-up < 7 days

Figure A 10 Forest-plot of subgroup meta-analysis on sleep efficiency comparing valerian versus pla-
cebo, follow up = 7 days

Study Weight MD [95% CI]
Schulz 1994 12.11% -390[-17.15, 9.39]
Taibi 2009 17.01% 0.00[-994, 994]
Taibi 2009 19.42% -2.40[-11.08, 6.28]
Chandra Shekhar 2024 —a— 28.51% 9.85[ 5.11,14.59]
Donath 2000 —_— 22.95% 0.20[-6.85, 7.25]
Random-Effects Model e — 100% 1.92[-3.76, 7.59]

T T T 1

-20 -10 0 10 20

Favours placebo Favours valerian

Abbreviations: Cl, confidence interval; MD, mean difference
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Figure A 11 Forest-plot of subgroup meta-analysis on sleep efficiency comparing valerian versus pla-

cebo, follow up = 14 days

Study Weight MD [95% CI]
Taibi 2009 28.66% -240[-11.08, 6.28]
Chandra Shekhar 2024

Donath 2000

— . 38.60% 9.85[ 5.11,14.59]

32.73% 0.20[-6.85, 7.25]

Random-Effects Model

100% 3.18[-4.49, 10.85]

T T T
-15 -10 5
Favours placebo

Abbreviations: Cl, confidence interval; MD, mean difference

T T 1
5 10 15

Favours valerian

Figure A 12 Forest-plot of subgroup meta-analysis on sleep efficiency comparing valerian versus pla-

cebo, without comorbidities

Study Weight MD [95% CI]
Schulz 1994 7.88% -3.90[17.15, 9.35]
Taibi 2009 1347% -2.40 [-11.08, 6.29]
Dimpfel 2007 A 20.42% -1.07[-6.30, 4.16]
Chandra Shekhar 2024 —. 2155% 9.85[ 5.11,14.59]
Diaper 2004 —. 20.23% 0.70[-4.61, 6.01]

Donath 2000

— 16.45%

0.20[-6.85, 7.25]

Random-Effects Model

——— 100% 1.45[-2.91, 5.81]

Favours placebo

Abbreviations: Cl, confidence interval; MD, mean difference
Notes: Dimpfel 2007 and Diaper 2004 had follow-up < 7 days
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Figure A 13 Forest-plot of subgroup meta-analysis on PSQI total score comparing valerian versus pla-

cebo, without comorbidities

Study Weight MD [95% CI]
Tammadon 2021 4564% -440[-598,-282]
Chandra Shekhar 2024 —— 54.36% -1.96[-2.67,-1.25]
Random-Effects Model T —— 100% -3.07 [-5.46, -0.69]

Favours valerian

Abbreviations: Cl, confidence interval; MD, mean difference

HTA Report

Favours placebo
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F. Input parameters for budget impact analysis

Table A 6: Relative risks of switching to benzodiazepines after policy change

Valerian-containing medicines Relative risks by brand
Dormiplant 1.32
Hova 1.34
Redormin 1.32
Relaxane 1.32
Sedonium 1.32

Table A 7: Increased probability of switching by indication

Dormiplant Hova Redormin Relaxane Sedonium Total
Mental stress Symptoms 0.36% 0.26% 0.00% 6.56% 0.00% 7.18%

Note: No increased switching to benzodiazepines was considered for symptoms of test anxiety.
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Table A 8: Parameters and distributions for sensitivity analysis

Parameter name

Base case SD alpha beta Lower value Higher value

Population size in year 1 89627258 4481129  na na 8083973 9'840'543
Population growth per year 0.01 na na 0% 20
Population aged 6 to 11 years old 550277 27513.85  na na 496'351 604'203
Population aged 12 to 17 years old 538248 269124  na na 485501 590995
Population aged 18 to 65 years old 5722022 2861461  na na 5162086 6283758
Population aged12 to 65 years old 6261170 313058.5  na na 5647587 6874753
Population aged over 65 1629483 8147415 na na 1469797 1789169
Prevalence of insomnia symptoms 0.25 0.025 7475 224.95 0.20 0.30
Prevalence of mental stress symptoms 0.27 0.025 84.88 22948 0.22 0.32
Prevalence of test anxiety symptoms 0.22 0.025 60.18 213.38 017 0.27
Indication split Dormiplant 0.83 0.06 2899 5.94 0.69 0.93
Indication split Hova 0.76 0.09 1747 542 0.57 0.91
Indication split Relaxane 0.26 0.05 1822 51.70 017 0.37
Number of prescriptions Dormiplant 26224 1311 na na 23654 28’794
Number of prescriptions Hova 12083 604 na na 10’898 13267
Number of prescriptions Redormin 376377 18819 na na 339493 413’261
Number of prescriptions Relaxane 376377 18819 na na 339493 413’261
Number of prescriptions Sedonium 3134 157 na na 2'827 3441
Odds ratio of switching to psychotropic drugs

due to policy effect 1.46 na na na 1.39 1.52
Probability of switching to psychotropic drugs

from Dormiplant 0.22 0.04 19.20 66.94 0.14 0.32
Probability of switching to psychotropic drugs

from Hova 0.20 0.04 15.45 63.05 0.12 0.29
Probability of switching to psychotropic drugs

from Redormin 0.22 0.04 19.14 66.88 0.14 0.32
Probability of switching to psychotropic drugs

from Relaxane 0.22 0.04 19.04 66.79 0.14 0.31
Probability of switching to psychotropic drugs

from Sedonium 0.24 0.04 2146 68.74 0.16 0.33
Number of patients on Dormiplant from

SWICA data 783 39 na na 707 860
Number of patients on Hova from SWICA data 450 23 na na 406 494
Number of patients on Redormin from SWICA

data 8266 413 na na 7456 9076
Number of patients on Relaxane from SWICA

data 9378 469 na na 8459 10297
Number of patients on Sedonium from SWICA

data 87 4 na na 78 95
Price Dormiplant, 50 pieces 17.45 na na na 13.96 20.94
Price Dormiplant, 100 pieces 30.75 na na na 246 36.9
Price Hova, 30 pieces 10.60 na  na na 8.48 12.72
Price Hova, 60 pieces 18.65 na  na na 14.92 22.38
Price Redormin 250mg, 20 pieces 8.55 na na na 6.84 10.26
Price Redormin 250mg, 60 pieces 2210 na na na 17.68 26.52
Price Redormin 500mg, 10 pieces 8.55 na na na 6.84 10.96
Price Redormin 500mg, 30 pieces 2910 na na na 17.68 26.52
Price Relaxane, 20 pieces 11.25 na na na 9 135
Price Relaxane, 60 pieces 28.85 na na na 23.08 34.62
Price Sedonium, 25 pieces 9.90 na na na 7.92 11.88
Price Sedonium, 50 pieces 18.25 na na na 14.6 21.9
HTA Report

173



	0BExecutive Summary
	1. Policy question and context
	2. Medical background
	2.1 Insomnia
	2.2 Mental stress and test anxiety

	3. Technology
	3.1 Technology description
	3.2 Alternative technologies
	3.3 Regulatory status / provider

	4. Population, Intervention, Comparator, Outcome (PICO)
	5. HTA research questions
	6. Effectiveness, efficacy and safety
	6.1 Methodology effectiveness, efficacy and safety
	6.1.1 Databases and search strategy
	6.1.2 Other sources
	6.1.3 Assessment of quality of evidence
	6.1.4 Methodology data extraction, analysis and synthesis of the domain’s efficacy, effectiveness and safety
	6.1.4.1 Data extraction
	6.1.4.2 Data analysis and synthesis


	6.2 Results effectiveness, efficacy and safety
	6.2.1 PRISMA flow diagram
	6.2.2 Study characteristics and quality assessment of included studies
	6.2.2.1 PICO 1, 26 studies (Table 7)
	6.2.2.2 PICO 2, 7 studies (Table 8)
	6.2.2.3 PICO 3, 4 studies (Table 9)
	6.2.2.4 PICO 4, 2 studies (Table 10)

	6.2.3 Evidence table
	6.2.4 Risk of bias assessment
	6.2.5 Findings efficacy and effectiveness
	6.2.5.1 PICO 1: Placebo
	6.2.5.1.1 Sleep latency
	6.2.5.1.2 Sleep duration
	6.2.5.1.3 Sleep quality
	6.2.5.1.4 Night awakenings
	6.2.5.1.5 Sleep efficiency
	6.2.5.1.6 PSQI total score
	6.2.5.1.7 Feeling of waking up refreshed
	6.2.5.1.8 Daytime sleepiness

	6.2.5.2 PICO 1: Benzodiazepines
	6.2.5.2.1 Sleep latency
	6.2.5.2.2 Sleep duration
	6.2.5.2.3 Sleep quality
	6.2.5.2.4 PSQI total score
	6.2.5.2.5 Feeling of waking up refreshed

	6.2.5.3 PICO 1: Others
	6.2.5.3.1 Sleep latency
	6.2.5.3.2 Sleep duration
	6.2.5.3.3 Sleep quality

	6.2.5.4 PICO 2: Placebo
	6.2.5.4.1 Sleep latency
	6.2.5.4.2 Sleep duration
	6.2.5.4.3 Sleep quality
	6.2.5.4.4 Night awakenings
	6.2.5.4.5 Sleep efficiency
	6.2.5.4.6 PSQI total score
	6.2.5.4.7 Feeling of waking up refreshed
	6.2.5.4.8 Daytime sleepiness

	6.2.5.5 PICO 2: Others
	6.2.5.5.1 Sleep latency
	6.2.5.5.2 Sleep duration
	6.2.5.5.3 Sleep quality
	6.2.5.5.4 Night awakenings
	6.2.5.5.5 Sleep efficiency
	6.2.5.5.6 Feeling of waking up refreshed

	6.2.5.6 PICO 3: Placebo
	6.2.5.6.1 Anxiety measured by State STAI
	6.2.5.6.2 Anxiety measured by Trait STAI
	6.2.5.6.3 Anxiety measured by a visual analogue scale

	6.2.5.7 PICO 4: Placebo
	6.2.5.7.1 Anxiety measured by STAI
	6.2.5.7.2 Anxiety measured by a visual analogue scale

	6.2.5.8 PICO 4: Others
	6.2.5.8.1 Anxiety measured by a visual analogue scale


	6.2.6 Findings safety
	6.2.6.1 PICO 1: Placebo
	6.2.6.1.1 Adverse events
	6.2.6.1.2 Specific adverse events
	6.2.6.1.3 Serious adverse events
	6.2.6.1.4 Discontinuation

	6.2.6.2 PICO 1: Benzodiazepines
	6.2.6.2.1 Adverse events
	6.2.6.2.2 Specific adverse events
	6.2.6.2.3 Discontinuation

	6.2.6.3 PICO 1: Others
	6.2.6.3.1 Specific adverse events

	6.2.6.4 PICO 2: Placebo
	6.2.6.4.1 Adverse events
	6.2.6.4.2 Specific adverse events

	6.2.6.5 PICO 2: Others
	6.2.6.5.1 Adverse events

	6.2.6.6 PICO 3: Placebo
	6.2.6.6.1 Specific adverse events

	6.2.6.7 PICO 4: Placebo
	6.2.6.7.1 Adverse events
	6.2.6.7.2 Serious adverse events
	6.2.6.7.3 Discontinuation

	6.2.6.8 PICO 4: Others
	6.2.6.8.1 Adverse events
	6.2.6.8.2 Specific adverse events
	6.2.6.8.3 Serious adverse events
	6.2.6.8.4 Discontinuation


	6.2.7 GRADE Summary of Findings Table


	7. Cost, cost-effectiveness and budget impact
	7.1 Methodology costs, cost-effectiveness and budget impact
	7.1.1 Databases and search strategy
	7.1.2 Other sources
	7.1.3 Assessment of quality of evidence
	7.1.4 Methodology data extraction, analysis and synthesis of health economic data
	7.1.4.1 Cost-effectiveness
	7.1.4.2 Budget impact


	7.2 Results costs, cost-effectiveness and budget impact
	7.2.1 PRISMA flow diagram
	7.2.2 Study characteristics and quality assessment of included studies
	7.2.3 Evidence table
	7.2.4 Findings costs
	7.2.5 Findings cost-effectiveness
	7.2.6 Findings budget impact
	7.2.6.1 Base case
	7.2.6.2 Sensitivity analysis
	7.2.6.3 Scenario analyses



	8. Ethical, legal, social and organisational issues
	8.1 Methodology ethical, legal, social and organisational issues
	8.1.1 Databases and search strategy
	8.1.2 Other sources
	8.1.3 Assessment of quality of evidence
	8.1.4 Methodology data extraction, analysis and synthesis of the domains ethical, legal, social and organisational issues

	8.2 Results ethical, legal, social and organisational issues
	8.2.1 PRISMA flow diagram
	8.2.2 Study characteristics and risk of bias of included studies
	8.2.3 Evidence table
	8.2.4 Findings ethical issues
	8.2.5 Findings legal issues
	8.2.6 Findings social issues
	8.2.7 Findings organisational issues
	8.2.7.1 Intra-organisational level
	8.2.7.2 Inter-organisational level
	8.2.7.3 Healthcare System level



	9. Additional issues
	9.1 Existing HTA reports on the same topic/ Reimbursement of drugs containing valerian in other countries
	9.2 Summary of the observational studies reported in EMA HMPC monographies and systematic reviews and meta-analysis
	9.2.1 Methods and results
	9.2.2 Study characteristics
	9.2.3 Dosing regimens
	9.2.4 Outcomes and measurement tools
	9.2.5 Conclusion

	9.3 Ongoing clinical trials

	10. Discussion
	11. Conclusions
	12. References
	13. Appendices

