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Executive summary

On 7 May 2024, the Federal Joint Committee (G-BA) commissioned the Institute for Quality
and Efficiency in Health Care (IQWiG) to prepare a scientific report on clinical trials in the
therapeutic area of wound treatment, with a focus on evaluating outcomes.

Research question

The objectives of this report are

= to describe relevant chronic wound entities,

= to compile an overview of outcomes that are recorded in clinical trials on wound
treatment, and to subsequently evaluate the respective operationalizations and the
validity of the data collection instruments used, taking into account the wound entity
where applicable,

= to identify other key study characteristics related to the respective outcomes, such as
study duration and the need for blinding, and

= to systematically search for surrogate validation studies on the outcome of partial
wound closure.

Methods
Information retrieval and evaluation
Wound entities, relevant outcomes, and other study characteristics

To describe relevant chronic wound entities, create an overview of outcomes, and identify key
study characteristics, an exploratory search for publications was conducted in MEDLINE, the
International HTA Database, and on the websites of the National Institute for Health and Care
Excellence (NICE), Canada’s Drug Agency (CDA), and the US Agency for Healthcare Research
and Quality (AHRQ), among others. In addition, the websites of the G-BA, IQWiG, the Food
and Drug Administration (FDA), and the European Medicines Agency (EMA) were searched.

Surrogate validation studies on the outcome of partial wound closure

A focused search for relevant surrogate validation studies to assess the validity of partial
wound closure as a surrogate for patient-relevant outcomes was conducted in the following
bibliographic databases: MEDLINE and Central. In addition, relevant reference lists and the
websites of the G-BA, IQWiG, the FDA, and the EMA were reviewed.
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Information synthesis
Description of relevant chronic wound entities

Based on the results of the exploratory search, an overview of the identified wound entities
was created. Their frequency, epidemiology, causes, characteristic features, and specific
treatments were described, and the individual entities were distinguished from one another
on this basis.

Overview of outcomes in clinical trials

Based on the exploratory research, an overview of the outcomes regularly recorded in clinical
trials on wound treatment was created. The respective operationalizations and the validity of
the data collection instruments used were evaluated, taking into account the wound entity
where applicable, and based on this, the suitability of these outcomes for a benefit assessment
was assessed.

Identification of other key study characteristics with reference to the respective outcomes

Key requirements for studies in the area of wound treatment, such as study duration, study
size, randomization, and the need for blinding, were described with reference to the
respective outcomes. From this, principles for the planning and conduct of clinical trials in the
therapeutic area of wound treatment were derived. In addition, the potential transferability
of results from clinical trials on one wound entity to other wound entities was investigated.

Surrogate validation studies

Surrogate validation studies identified through a systematic literature search were reviewed
for suitability using the Institute's General Methods. Based on the identified surrogate
validation studies, an assessment was made as to whether the outcome of partial wound
closure can be considered a valid surrogate for patient-relevant outcomes.

Results
Entities of chronic wounds

Relevant entities of chronic wounds were identified for this report. These include chronic
wounds caused by an underlying disease that influences or prevents successful healing, such
as diabetic foot ulcers and leg ulcers (venous leg ulcers, arterial leg ulcers, mixed arterial-
venous leg ulcers). Other physical limitations that exist over a longer period of time (e.g.,
immobility) can also cause chronic wounds (pressure ulcers). Furthermore, chronic wounds
can be caused by inflammation or tumour diseases, among other things, in which the wound
no longer heals after surgery or the tumour itself breaks through the skin barrier.

Relevant outcomes in the therapeutic area of chronic wounds

The following outcomes are generally relevant to patients and should be routinely recorded
in clinical trials in the therapeutic area of chronic wounds:
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Mortality

Deaths should be regularly recorded, analysed, and reported in clinical trials on the treatment
of chronic wounds.

Morbidity

Complete wound closure and prevention of recurrence — healing

Achieving complete and sustained wound closure corresponds to healing of the disease.
Complete wound closure and thus complete healing of the wound is of the utmost importance
to patients and is the primary treatment goal for most wound entities (except potentially in
palliative treatment situations). This outcome is therefore relevant to patients and should be
recorded in every clinical trial in this therapeutic area.

In order to assess the sustainability of complete wound closure, all randomized patients
should be followed up for as long as possible, regardless of whether complete wound closure
(possibly interim) has been achieved.

Partial wound closure — substantial improvement in the patients’ life situation

Complete wound closure is usually the primary treatment goal. However, in some situations,
partial wound closure can also mean a substantial improvement in the patient's life situation.

The advantage of one intervention over a control intervention in terms of reducing the size of
a wound area alone is not sufficient to justify its benefit. For example, without knowledge and
evaluation of the specific wound characteristics, it is unclear what a 50 percent reduction in
wound area means for patients and whether this change is perceived as a noticeable
improvement in their life situation. In order to derive a benefit, it must therefore be
sufficiently certain that partial wound closure has a direct impact on patient-relevant aspects.
In particular, these include improvements in health-related quality of life, activities of daily
living, pain, and a noticeable change in a stressful wound characteristic (e.g., ulceration) that
goes beyond size. To this end, the achievement of partial wound closure in clinical trials can
be linked to the achievement of an improvement in at least one directly patient-relevant
outcome within a specific time frame. This increases the likelihood that the partial wound
closure observed under the intervention is relevant to the patient, as it is actually
accompanied by an improvement in outcomes that are directly noticeable to patients.
Furthermore, linking partial wound closure to health-related quality of life or activities of daily
living also takes into account potentially burdensome aspects of wound care, such as the
number of wound dressing changes.

Pain
In patients with chronic wounds, pain is often a combination of chronic pain and acute pain
(e.g., when changing wound dressings). There are no objective measures for recording pain
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intensity. Therefore, pain needs to be recorded as a patient-reported outcome. This should be
done using a validated, indication-specific, or generic instrument. An indication-specific
instrument generally allows for a more sensitive measurement of changes and is easier to
interpret. It is therefore generally preferable to a generic instrument.

(Disease-related) hospitalization

In studies on the treatment of chronic wounds, hospitalization should be recorded as disease-
related hospitalization, i.e., hospitalization due to chronic wounds. To ensure that
hospitalization is attributable to the chronic wound, events should be adjudicated adequately
and transparently using a predefined list of wound-related complications (wound bleeding,
wound infections, etc.). This allows potential differences in the healthcare setting to be
addressed in multinational studies.

Amputation

Patients with chronic wounds on the lower legs and feet (leg ulcer, diabetic foot ulcer) have
an increased risk of amputation during the course of their iliness. The outcome of amputations
should be recorded in clinical trials on chronic wounds of the extremities.

Wound infection

Due to the classic signs of inflammation (redness, overheating, swelling, pain, and limited
function), wound infection is usually noticeable to patients and can also lead to serious
complications such as life-threatening sepsis in advanced stages. The recording of the
outcome of wound infection must be based on these clinical signs and symptoms that are
noticeable to patients and should be carried out using established systems for the respective
wound entities.

Restrictions on activities of daily living and social participation

Outcomes relating to activities of daily living and social participation are relevant to patients,
but are rarely recorded in clinical trials in the therapeutic area of chronic wounds.

The limitations of patients in these two areas can result in particular from pain, limited
mobility, and embarrassment due to wound odour/exudate.

The outcome of activities of daily living is recorded in order to assess a person's ability to
perform basic and instrumental daily tasks independently. Basic activities include
bathing/showering, personal hygiene, dressing, using the toilet, and eating. Instrumental
activities include more complex activities necessary for independent living, such as preparing
meals or shopping.
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There is no uniform, narrow definition of social participation in the literature. Various forms
of social participation are described, including social bonding (relationships with people),
informal social participation (joint activities with other people), and volunteer work.

In the therapeutic area of chronic wounds, both activities of daily living and social participation
should be recorded using appropriate, validated instruments. Since the goals for social
participation or activities of daily living can be very heterogeneous for patients with chronic
wounds, when recording these outcomes, it may be useful to agree on individual goals for
each patient and to define the descriptions of the individual goal attainment levels in
consultation between the patient and the doctor. The outcomes of wound odour and exudate
(increase in the exudate volume and/or change in colour) are alone insufficient to justify a
benefit based solely on direct measurement of the odour or exudate. However, they are
relevant for patients if the occurrence of these events leads to social isolation and limited
participation in social life. These complex relationships cannot be reflected by simply asking
about odour perception alone. These outcomes must therefore always be assessed in relation
to the resulting limitations on the patients' activities of daily living or social participation.

Health state

The outcome of health state is relevant to patients. In studies on the treatment of chronic
wounds, the Visual Analogue Scale (VAS) of the EQ-5D questionnaire can be used to record
health state.

Health-related quality of life

Outcomes relating to health-related quality of life are patient-relevant. In general, these
should be recorded using validated instruments that are suitable for use in clinical trials and
have been evaluated accordingly. Both generic and disease-specific instruments for recording
health-related quality of life are available in German.

Adverse effects

In a clinical trial for the treatment of chronic wounds, adverse events (AEs) that occur during
the course of the trial must be documented according to an established system (e.g., Medical
Dictionary for Regulatory Activities [MedDRA]), regardless of whether every AE is to be
recorded or only a predefined selection based on content or severity. In any case, it is
necessary to record all serious adverse events (SAEs) and all AEs that have led to
discontinuation of treatment. For these higher-level AE outcomes, the overall rates (patients
with events) should be presented in each case.

Study characteristics

Clinical trials in the therapeutic area of chronic wounds should be conducted as RCTs. To
answer questions in this area, RCTs with an adaptive design are also conceivable, which make
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it possible to respond to interim findings obtained during the study and to make adjustments
for the further course of the study. When conducting a study, patients, study staff, and
outcome assessors should be blinded. If blinding is not performed — for example because the
measures used to maintain blinding potentially jeopardize the transferability of the results to
the relevant healthcare context — it should at least be ensured that the mandatory participant
information and education about the potential benefits or harms of the treatment options
used in the study is provided in a neutral manner. This is particularly relevant for subjectively
assessed outcomes such as health-related quality of life. If more than one wound entity or
wounds with different characteristics are considered in a study, it is necessary to define the
different entities as a stratification factor and to plan appropriate subgroup analyses.

A necessary prerequisite for meaningful studies is that the respective treatments in the study
arms are clearly defined in the study protocol and, as far as possible, differ between the study
arms only in the test or control intervention. The control treatment in a study should reflect
the standard treatment for the treatment stage of the respective chronic wound according to
the current state of scientific knowledge. When planning the study, it should be considered
that wound treatment during the study may in most cases consist of a combination of different
wound type- and phase-specific interventions or treatment breaks. The study protocol should
therefore specify as precisely as possible the treatment algorithm for the controlled
continuation of treatment after the initial study treatment. Accordingly, pathways for optimal
treatment management should be defined that, in addition to the test and control
interventions, ensure largely standardized and phase-appropriate treatment of all included
patients after the initial study treatment. The use of concomitant treatments for wound
treatment and for the treatment of the underlying diseases causing the chronic wounds
should also be comparable between the study arms, correspond to current everyday care, and
be specified in the study protocol.

In order to obtain meaningful results, a sufficiently long treatment period, including a
subsequent follow-up period for the outcomes recorded, is necessary. The minimum duration
of a clinical trial in the therapeutic area of chronic wounds is variable and should be selected
depending on the treatment goal or the outcomes considered. In studies with the treatment
goal of healing (complete wound closure), the duration should be based on the expected time
to sustainable healing. A minimum total study duration of 6 months is assumed for this
purpose. For studies with the treatment goal of substantial improvement (partial wound
closure coupled with an outcome directly relevant to the patient), shorter total study
durations may be sufficient, but should not be less than 3 months. When investigating
interventions with short-term treatment goals (such as infection resolution or pain reduction),
the overarching goal for the use of wound treatment products must be considered, namely to
contribute to complete wound healing or at least to achieve a substantial improvement in the
patient's life situation. It cannot be ruled out that phase-specific interventions that are only

Institute for Quality and Efficiency in Health Care (IQWiG) -ix -



Extract of rapid report A24-61 Version 1.0

Clinical trials in the therapeutic area of wound treatment 11 Apr 2025

used for a short period of time and whose benefit is to be justified by short-term outcomes
may have an influence on outcomes that can only be achieved later, such as complete wound
closure. It is therefore not reasonable to derive the benefit of a test intervention for wound
treatment solely on the basis of the short-term observed effect or to plan studies with a
shortened study duration of less than 3 months.

In justified cases, the transfer of study results (e.g., from one wound entity to another; from
one intervention to another) can be reviewed and, if necessary, carried out. The
methodological approach to testing the transferability of evidence consists of using the
evidence to demonstrate, on the basis of evidence on a partially modified question (e.g.,
different intervention; different population), that there is sufficient similarity in the effects
relevant to benefits and harms. To this end, certain minimum criteria must be met in the
processing of the available evidence. This includes defining the reference and target
questions, conducting systematic information retrieval, and comprehensively processing the
specific characteristics of the patients and chronic wounds in the study reports and
publications relevant to the transfer for both the reference and target questions. The transfer
of evidence is generally subject to a high degree of uncertainty. Therefore, studies should
provide sufficiently large and consistent effects across multiple outcomes in order to answer
the reference question.

Partial wound closure as a surrogate for patient-relevant outcomes

Based on systematic information retrieval, no valid surrogate validation study was identified
for the outcome of partial wound closure as a surrogate for a patient-relevant outcome.
However, this report presents a proposal for the planning of a surrogate validation study; after
its completion, conclusions can be drawn about the validity of partial wound closure as a
surrogate for other patient-relevant outcomes.

Conclusion

This report provides recommendations for the planning and conduct of healthcare-relevant
studies in the therapeutic area of chronic wounds. Key points include the definition of a
treatment protocol for the test and control interventions and for any concomitant treatments
as well as the definition of an appropriate observation period. Even when investigating
interventions with short-term treatment goals, a sufficiently long observation period should
be planned in order to be able to rule out negative effects on the overarching treatment goal
of complete wound healing or a substantial improvement in the patient's life situation with
sufficient certainty.

Patients, study staff, and outcome assessors should be blinded. Mandatory participant
information and education about the potential benefits or harms of the treatment options
used in the study should be provided in a neutral manner. In addition to the outcome of
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complete wound closure, the recording of patient-reported outcomes on morbidity, activities
of daily living, social participation, health-related quality of life, and adverse effects is
particularly important. Consistent implementation of these recommendations will
substantially improve the evidence base for the treatment of chronic wounds and thus also
the care of patients.

Complete wound closure is usually the primary treatment goal, but in some situations, partial
wound closure can also mean a substantial improvement in the patient's life situation.
However, the reduction in wound size alone is not usually sufficient to justify a benefit. For
example, without knowledge and evaluation of the specific wound characteristics, it is unclear
what a 50 percent reduction in wound area means for patients and whether this change is
perceived as a noticeable improvement in their respective life situation. In order to derive a
benefit, it must therefore be sufficiently certain that partial wound closure has a direct impact
on patient-relevant aspects, in particular improvements in health-related quality of life,
activities of daily living, pain, and a noticeable change in a distressing wound characteristic
(e.g., ulceration) that goes beyond size. To this end, the achievement of partial wound closure
in clinical trials can be linked to the achievement of at least one directly patient-relevant,
temporally-associated event.

Suitable studies that examine the validity of the outcome of partial wound closure as a
surrogate for patient-relevant outcomes and meet the requirements for a surrogate validation
study are not yet available. This rapid report therefore presents a proposal for the planning of
a surrogate validation study.
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WWS Wiirzburg Wound Score
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1 Background

In Germany “Other wound treatment products” (“Sonstige Produkte zur Wundbehandlung®,
sPzW) are one of three groups of products used for wound treatment that were legally defined
in 2019. sPzW differ from dressings in that they promote wound healing through a
pharmacological, immunological, or metabolic effect in the human body (see §31 (1a) Social
Code Book (SGB) V). SPzW can become prescribable after their medical benefits have been
reviewed by the Federal Joint Committee (G-BA) and they have been included in Annex V of
the German Drug Directive. In accordance with further legislative changes that came into force
in 2023, the G-BA advises manufacturers of sPzZW in particular on the specific content of the
documents and studies to be submitted, including patient-relevant outcomes.

Therefore, in accordance with §91 SGB V, the G-BA decided at its meeting on 7 May 2024 to
commission the Institute for Quality and Efficiency in Health Care (IQWiG) to prepare a
scientific report on clinical trials in the therapeutic area of wound treatment, focusing on an
evaluation of the outcomes in accordance with §139b (1), Sentence 1, in conjunction with
§139a (3) SGB V.
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2 Research question

The objectives of this report are

= to describe relevant chronic wound entities,

= to compile an overview of outcomes that are recorded in clinical trials on wound
treatment, and to subsequently evaluate the respective operationalizations and the
validity of the data collection instruments used, taking into account the wound entity
where applicable,

= to identify other key study characteristics related to the respective outcomes, such as
study duration and the need for blinding, and

= to systematically search for surrogate validation studies on the outcome of partial
wound closure.
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3 Course of the project

3.1 Project timeline

On 7 May 2024, the G-BA commissioned IQWiG to prepare a scientific report on clinical trials
in the therapeutic area of wound treatment, with a focus on evaluating the outcomes.

An external expert was involved in the project.

Between 24 June 2024 and 15 July 2024, affected patients were consulted in individual
interviews in order to gain an impression of how they experience chronic wounds, what their
experiences with treatment have been, and what they expect from treatment.

The preliminary rapid report, version 1.0, dated 7 January 2025, was published on the IQWiG
website on 8 January 2025, and comments were invited. Written comments could be
submitted until 28 January 2025. Unclear aspects of the written comments on the preliminary
rapid report were discussed with the commenters in a scientific debate on 21 February 2025.
The main arguments from the comments are acknowledged in Appendix C of the full version
of the rapid report.

The present final rapid report includes the changes resulting from the hearing.

Following the hearing, IQWiG prepared this final rapid report, which were published on the
IQWIG website four weeks after submission to the G-BA. The comments received on the
preliminary rapid report and the minutes of the scientific debate were made available in a
separate document, "Documentation of the hearing on the preliminary rapid report," on the
IQWIiG website at the same time as the final rapid report.

3.2 Specifications and changes during the course of the project

Final rapid report compared to the preliminary rapid report

In addition to editorial changes, the following specifications or changes have been made in
the final rapid report:

= |n Section 5.1.2.1, data on the prevalence of chronic wounds from the health insurance
fund “DAK-Gesundheit” from 2017 to 2021 have been discussed and included in Table 1.

= |n Section 5.1.2.2, a new section of text has been added on other chronic wounds with
less common causes.

= |n Section 5.1.2.2, the description of diabetic foot ulcers has been specified with regard
to neuropathies.

= Section 5.1.2.2 addresses the use of the term "mixed arterial-venous leg ulcers".
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= |n Section 5.1.3.2.10, a description of the methodological approach for reviewing the
identified instruments for recording health-related quality of life has been added. In
addition, the “Wound-Qol” questionnaire has been included.

= Section 5.1.4 now describes the possibility of adaptive study designs with dynamic
sample size calculation.

= |n Section 5.1.4.3, the necessity of neutral participant information and education in
unblinded studies has been added. In addition, the possibility of a justified omission of
blinding in a study has been described, provided that blinding would jeopardize or
prevent the achievement of the study objective or a reliable outcome assessment.

=  Section 5.1.4.5 now specifies the procedure for determining test interventions, control
treatments, and concomitant treatments in clinical trials.

= |n Section 5.1.4.6, the importance of short-term treatment goals has been specified with
regard to the overarching goal for the use of wound treatment products (complete
wound healing) and classified with regard to the planning of the study duration.

®* The publication Lammert 2024 has been included in the discussion (Chapter 6).

=  Appendix C "Appraisal of the hearing on the preliminary rapid report" has been added
(see full report).
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4 Methods

This commission comprises a scientific report on clinical trials in the therapeutic area of wound
treatment, with a focus on evaluating outcomes.

4.1 Information retrieval and evaluation
4.1.1 Wound entities, relevant outcomes, and other study characteristics

In order to describe relevant chronic wound entities, create an overview of outcomes, and
identify key study characteristics, an exploratory search for publications was conducted in
MEDLINE, the International HTA Database, and on the websites of the National Institute for
Health and Care Excellence (NICE), Canada’s Drug Agency (CDA), and the Agency for
Healthcare Research and Quality (AHRQ), among others. In addition, the websites of the G-
BA, IQWiG, the Food and Drug Administration (FDA), and the European Medicines Agency
(EMA) were searched.

Particular attention was paid to systematic reviews and evidence-based guidelines. In order
to reflect the current state of scientific knowledge, the selection was primarily limited to
publications from 2021 onwards.

The search and selection of relevant publications was carried out by one researcher. The
quality assurance of the results was carried out by a second researcher. The presentation in
the report is limited to the specific results.

4.1.2 Surrogate validation studies on the outcome of partial wound closure

4.1.2.1 Criteria for the inclusion of publications in the report

Content

Studies were included in which the outcome of partial wound closure was validated as a
surrogate for patient-relevant outcomes.

Publication period

There were no restrictions on the publication period.

Publication language

The publication had to be written in German or English.

4.1.2.2 Focused information retrieval

Focused information retrieval was carried out for relevant surrogate validations to assess the
validity of partial wound closure as a surrogate for patient-relevant outcomes in accordance
with the General Methods of the Institute [1] .
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The following primary and secondary sources of information and search techniques were
taken into account:

= Bibliographic databases
o MEDLINE
o Central
= Additional sources of information and search techniques
o Review of reference lists
o Websites of the G-BA, IQWiG, the FDA, and the EMA

@ Hearing on the preliminary rapid report

The relevant publications were selected in two steps. In the first step, publications that were
clearly irrelevant were excluded based on their title and, where available, their abstract. In
the second step, the full texts of the remaining, potentially relevant publications were
obtained, on the basis of which a decision was then made as to whether to include them in
the assessment [1] .

All selection steps were carried out independently by two researchers. Discrepancies were
resolved through discussion between the two.

4.2 Information synthesis

Description of relevant chronic wound entities

Based on the results of the exploratory search, an overview of the identified wound entities
was created. Their epidemiology, causes, characteristic features, and specific treatments were
described, and the individual entities were distinguished from one another on this basis.

Overview of outcomes in clinical trials

Based on the exploratory search, an overview of the outcomes regularly recorded in clinical
trials on wound treatment was created. The respective operationalizations and the validity of
the data collection instruments used were evaluated, taking into account the wound entity
where applicable, and the suitability of these outcomes for a benefit assessment was assessed
on this basis.

Identification of other key study characteristics with reference to the respective outcomes

Key requirements for studies in the area of wound treatment, such as study duration, study
size, randomization, and the need for blinding, were described with reference to the
previously identified outcomes. From this, principles for the planning and conduct of clinical
trials in the therapeutic area of wound treatment were derived. In addition, the potential
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transferability of results from clinical trials on one wound entity to other wound entities was
investigated.

Surrogate validation studies

Surrogate validation studies identified through a systematic literature search were reviewed
for suitability using the General Methods of the Institute [1]. Based on the identified surrogate
validation studies, an assessment was made as to whether the outcome of partial wound
closure could be considered a valid surrogate for patient-relevant outcomes in accordance
with the General Methods.

4.3 Patient involvement and involvement of external experts

The commission involved the participation of affected patients, who participated in six
separate discussions, as well as external experts. An external expert was initially involved via
a questionnaire and then, as the project progressed, via involvement in further specific
guestions. Following the publication of the preliminary rapid report, the involvement of
clinical experts was ensured via a hearing.
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5 Results

5.1 Wound entities, relevant outcomes, and key study characteristics
5.1.1 Results of exploratory information retrieval

The exploratory search for wound entities, relevant outcomes, and other study characteristics
identified a total of 71 relevant documents [2-72]. These are considered in the following
Sections 5.1.2 (wound entities), 5.1.3 (outcomes), and 5.1.4 (study characteristics).

5.1.2 Wound entities

A wound is defined as the loss of the barrier between the body and the environment due to
the destruction of tissue on the external or internal surfaces of the body [4,21]. The cause is
injury in which various layers of tissue of the skin or mucous membrane are damaged or
severed. Wounds can be classified according to their shape and structure, but also according
to the type of origin or by dividing them into acute and chronic wounds. In the following, the
classification into acute and chronic wounds is used [12].

Acute wounds are caused by an immediate, often sudden event. Traumatic wounds are
caused, for example, by accidents such as burns, contusions, punctures, or bites. These include
abrasions, lacerations, cuts, puncture wounds, and burns [12]. Medical procedures such as
incisions, punctures, laser treatments, or operations lead to iatrogenic wounds [69]. In most
cases, these acute wounds heal without complications within a few weeks via an exudative,
resorptive, proliferative (granulation), and reparative phase (epithelialization) [69].

Chronic wounds are characterized by impaired wound healing. The wound persists for a longer
period of time and healing is very slow or does not occur at all and is associated with
complications [71]. A chronic wound can develop from an initially acute wound. This can be
caused, for example, by an infection of the acute wound or a disturbance in blood circulation
and thus in the supply of blood to the affected area of the body [10,21,51]. In addition, chronic
underlying diseases that impair homeostasis in the tissue, e.g., due to disturbed blood
circulation, can be the cause of a chronic wound. Examples of this are diabetic foot ulcers in
diabetes mellitus, leg ulcers in peripheral arterial disease (PAD), and chronic venous
insufficiency. Other physical limitations that exist over a longer period of time (e.g.,
immobility) can also cause chronic wounds to develop [17,21].

There are different definitions of a chronic wound. While the German expert standard "Care
of people with chronic wounds" defines wounds that show no tendency to heal within 4 to 12
weeks under professional treatment as chronic wounds [18], the guideline of the German
Society for Wound Healing and Wound Treatment uses the definition of a lack of healing
within 8 weeks [17].

Institute for Quality and Efficiency in Health Care (IQWiG) -8-



Extract of rapid report A24-61 Version 1.0

Clinical trials in the therapeutic area of wound treatment 11 Apr 2025

The following sections first describe the frequency of different wound entities and then
characterize them.

5.1.2.1 Frequency of chronic wound entities

In order to identify relevant wound entities, the documents included in the literature review
were examined for information on the frequency of different wound entities. For this purpose,
data on the prevalence of chronic wounds in the general population in Germany was used,
although the literature criticizes these data as not being sufficiently reliable [34,42].

Table 1 shows examples of prevalence rates for chronic wounds from various sources. These
rates are based on data from patients with statutory health insurance and from inpatient and
outpatient facilities [34,42,55,56,73]. These refer to data of 2012 [34,42,56], from 2012 to
2018 [55] and most recently from 2017 to 2021 (analysis of data from the healthcare fund
“DAK-Gesundheit”, Tisch 24 [73]).

The prevalence figures reported below only provide an estimate of the frequency of chronic
wounds in Germany. Analyses based on the total population were not identified during the
information retrieval process.

Table 1: Overview of the prevalence of wound entities in Germany within different patient
groups (multipage table)

Publication Wound entity Prevalence [95% ClI]
Population

Table 2024 [73]*®

“DAK-Gesundheit” data |Total 1.3% [n/a; n/a]

for the period 2017 to
2021 (n = approx. 2.6
million insured persons)
Extrapolation to the
total population®

Heyer 2016 [34]°

“BARMER GEK” from Leg ulcer 0.70% [0.70%; 0.71%]
- d
2012 (n=9,109,732)° |4 Arterial leg ulcer 0.07% [0.06%; 0.07%]
Extrapolation to the
L = Venous leg ulcer 0.41% [0.41%; 0.42%]

total population
= Mixed (both venous and arterial ulcer diagnosis) [0.01% [0.01%; 0.01%]
= Not specified 0.21% [0.21%; 0.21%)]
Diabetic foot ulcer 0.27% [0.26%; 0.27%]
Pressure ulcer 0.18% [0.18%; 0.18%)]
Other (including pyoderma gangrenosum and 0.03% [0.03%; 0.03%]
gangrene)
Total 1.04% [1.03%; 1.05%]
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Table 1: Overview of the prevalence of wound entities in Germany within different patient
groups (multipage table)

Publication
Population

Wound entity

Prevalence [95% Cl]

Koster 2015[42]°

“AOK Hessen / KV

Hessen” from 2012 (n =
277,462), extrapolated
to the total population®

Leg ulcer

0.53% [n/a]

Diabetic foot ulcer

0.23% [n/a]

Pressure ulcer

0.20% [n/a]

Post-traumatic wounds®

0.13% [n/a]

Burns/chemical burns

0.01% [n/a]

Otherf

0.09% [n/a]

Total

1.09% [n/a]

Raeder 2020 [55]

Patients treated as
inpatients in German
nursing homes (n =
7662) with a mean age
of 85 years

Leg ulcer

0.9% [0.7%; 1.2%]

Diabetic foot ulcer

0.6% [0.4%; 0.8%]

Pressure ulcer

4.0% [3.5%; 4.4%]

Arterial leg ulcers

1.0% [0.8%; 1.2%]

Total

7.8% [7.2%; 8.4%]

Raeder 2019 [56]

Patients treated on an
outpatient basis by
nursing services (n =
880) with a mean age of
78.5 £ 12.3 years

Leg ulcer

4.0% [2.9%; 5.5%]

Diabetic foot ulcer

1.6% [1.0%; 2.7%)
(read from figure)

Pressure ulcer

4.6% [3.4%; 6.1%]

Arterial leg ulcer®

1.9% [1.2%; 3.0%]
(read from figure)

Infected surgical wounds

1.0% [0.5%; 1.9%]
(read from figure)

Tumour wounds

0.2% [0%;0.7%)]
(read from figure)

Total

11.5% [9.6; 13.8]
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Table 1: Overview of the prevalence of wound entities in Germany within different patient
groups (multipage table)

Publication Wound entity Prevalence [95% Cl]
Population

a. The data are based on the narrow definition used in the study to include patients in the analysis. This
definition includes patients who had a relevant ICD-10 diagnosis and a wound-related
intervention/prescription over several quarters of the year.

b. Data on prevalence in the narrow definition were only available in this report for overall prevalence, but
not for the respective wound entities. For the latter, only data in the broad definition were available,
which cannot be compared with the other data from the other studies shown in the table, which is why
they are not shown here.

c. There may be multiple entries of wounds in individual patients if wounds are listed in the registry under
several different underlying diseases.

d. Only data from patients with an ICD-10 diagnosis in > 2 quarters within 4 quarters (inpatient) or > 1 quarter
(outpatient) were used [34].

e. This includes, for example, open wounds, traumatic amputations, wounds due to endoprosthetics, and
complications following surgical procedures.

f. Inflammation, abscesses, and other infections, amputation wounds, and postoperative wounds in cases of
malignant neoplasms.

g. The publication does not mention the wound entity, but rather the underlying disease (PAD). This has been
replaced in this table by the wound entity (arterial leg ulcer), although it remains unclear whether this
group also included patients with mixed arterial-venous leg ulcers.

Cl: confidence interval; ICD: International Statistical Classification of Diseases and Related Health Problems;
PAD: peripheral arterial disease

In analyses based on health insurance data from 2012 for the general population, leg ulcers
are the most common type of chronic wound [34,42], followed by diabetic foot ulcers [34,42]
and pressure ulcers [34,42]. Post-traumatic chronic wounds [42] and other wounds such as
inflammations, abscesses, amputation wounds, and post-operative wounds [34,42] are
reported less frequently [34,42].

The prevalence of chronic wounds increases with age. While a prevalence of chronic wounds
of 0.8% ([34] Koster 2015 [42]) was determined for the 50- to 59-year-old age group, these
values were 5.79% for 80- to 89-year-olds [34,42]. The prevalence also varies depending on
the age of the patient within the individual wound entities. Késter 2015 reports values for leg
ulcers and pressure ulcers of 0.6% and 0.09% respectively for 50- to 59-year-olds and 3.26%
and 1.41% for 80- to 89-year-olds [42].

Based on the population of patients in inpatient care facilities (average age of 85) or patients
receiving outpatient care (average age of 78.5 + 12.3), the prevalence of pressure ulcers is
4.0% and 4.6%, respectively. This is shown by studies involving 7405 and 880 patients,
respectively [55,56].
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5.1.2.2 Characterization of chronic wound entities

The following section characterizes the most common chronic wound entities presented in
Table 1. In addition, other, rarer causes of chronic wounds are described.

Leg ulcer (ulcus cruris)

Aleg ulcer is colloquially referred to as an "open leg". It is caused by impaired blood circulation
in the legs due to venous dysfunction (venous leg ulcer) or arterial circulatory disorder (arterial
leg ulcer) [18]. There are also cases in which both venous and arterial components are present;
these are referred to as mixed arterial-venous leg ulcers or mixed leg ulcers [15,17,18]. It
should be noted that the term "mixed leg ulcer" is sometimes viewed critically [74], as it
usually does not take into account the different stages or degrees of severity of the respective
clinical pictures (venous dysfunction, arterial circulatory disorder) and thus the
pathophysiology of the wounds.

Venous leg ulcer (ulcus cruris venosum)

Venous leg ulcers are caused by chronic venous insufficiency, which is either due to reflux,
vascular obstruction, or a combination of both. This prevents sufficient blood from returning
to the heart [15]. As a result, fluid accumulates in the lower legs, causing them to swell. The
pressure this creates in the tissue damages the blood vessels, reduces blood flow to the skin,
and promotes inflammatory reactions. Venous leg ulcers primarily occur in the ankle area and
on the front of the lower leg [15].

Arterial leg ulcer (ulcus cruris arteriosum)

The cause of an arterial leg ulcer is PAD, which is promoted by various risk factors (e.g.,
diabetes mellitus, hypertension, smoking) and leads to an insufficient supply of oxygen and
nutrients to the tissue [18]. The symptoms of PAD include exercise-induced muscle pain, which
can develop into pain at rest as the disease progresses [21]. The skin on the affected
extremities feels cool due to the lack of blood flow, injuries heal less well and can become
chronic wounds that also affect deeper skin structures and muscles [17].

Mixed arterial-venous leg ulcer (ulcus cruris mixtum)

Mixed arterial-venous leg ulcers are leg ulcers in patients who suffer from both chronic venous
insufficiency and PAD [15,21]. Symptoms of both venous and arterial ulcers occur to varying
degrees. The severity of both diseases is determined during diagnosis [15,17].

Diabetic foot ulcer

A diabetic foot ulcer is a chronic wound on the foot that occurs in people with diabetes
mellitus [18]. Long-term diabetes mellitus leads to damage to the blood vessels and
consequently impairs blood circulation. The risk of developing PAD is increased [11,21].
Patients often also suffer from nerve damage (neuropathy), which is associated with reduced
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or lost sensitivity to pain, meaning that affected patients do not notice pressure on their feet
caused by unsuitable footwear, for example [17,21,24]. This can lead to pressure points, which
can develop into small wounds that become increasingly larger and deeper if not detected
and treated early on [17]. Due to the chronically elevated blood sugar levels associated with
diabetes mellitus, wound healing disorders with inflammation also occur.

Pressure ulcers

Pressure ulcers primarily affect patients with permanently very limited mobility and/or
chronic bedriddenness [21]. The underlying medical causes leading to bedriddenness vary.
These can include advanced age, multimorbidity, paraplegia, incurable cancer, obesity, or
condition after surgery [25,30].

A pressure ulcer is localized damage to the skin and/or underlying tissue caused by pressure
or pressure combined with shear forces [25]. Depending on the type of tissue, tolerance to
sustained pressure can vary and can also be influenced by factors such as blood circulation,
age, and comorbidities [25]. Pressure ulcers usually develop over bony prominences, e.g., the
ischial tuberosity, sacrum, coccyx, and heel [21,25]. Pressure ulcers can be caused by pressure
from the patient's own weight on the affected areas of the body, but also by medical devices
[25]. The problem is that if a pressure ulcer is not detected and treated early, it can cause
damage to the deep layers of the skin, as well as to muscles, tendons, and organs [30]. This
can result in large, very deep, and painful wounds.

Other causes of chronic wounds

In addition to the above-mentioned forms of chronic wounds, other rare causes of chronic
wounds are described. The consensus document of the European Wound Management
Association (EWMA) lists inflammation, infection, oncological diseases, and genetic factors,
among others, as causes that can lead to chronic wounds [75].

In acute wounds, inflammatory reactions, e.g., due to infection of the wound, can disrupt
wound healing and lead to the development of a chronic wound [72]. In addition, chronic
wounds can occur in chronic inflammatory diseases such as vasculitis, in which autoimmune
processes lead to inflammation of the blood vessels [21]. Pyoderma gangrenosum, a
destructive ulcerative neutrophilic dermatosis of unknown aetiology, is also associated with
autoinflammatory or inflammatory diseases such as inflammatory bowel disease or
rheumatoid arthritis [2,21].

Various genetic disorders can be accompanied by chronic wounds. Epidermolysis bullosa, for
example, is characterized by the formation of blisters and erosions on the skin, which can
develop into chronic wounds [76]. Klinefelter syndrome can lead to phlebothrombosis, which
in turn can cause chronic wounds such as leg ulcers [21].
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Oncological diseases in which the wound does not heal after surgery or the tumour itself
breaks through the skin barrier can also lead to chronic wounds and malignant wounds [14].
Other causes of chronic wounds include long-term immunosuppressive therapy such as
chemotherapy and glucocorticoids [21,72]. In some cases, however, the disease-specific
causes of a chronic wound are unknown, complicating treatment and thus wound healing.

5.1.2.3 Treatment of chronic wounds

Guidelines

Several German and international guidelines and recommendations deal with chronic wound
entities and recommendations for wound treatment [2,14-18,30]. In addition to
recommendations dealing with various forms of chronic wounds [18], guidelines are available
on diseases that can lead to chronic wounds or specific wound entities [2,14-17,30].

The guidelines show that there are many different approaches to treating chronic wounds.
They mention numerous medical methods and a large number of different medical devices
that are used to treat chronic wounds (e.g., wound dressings with specific properties, vacuum
wound sealing, hyperbaric oxygen therapy).

In addition to recommendations for wound treatment, several guidelines present the
literature on which the recommendations are based [3,14,17,18,25]. The fact that, based on
this literature, the recommendations for wound treatment are mostly formulated exclusively
as expert opinions (consensus-based) leads to the conclusion that data from high-quality
studies, such as randomized controlled trials (RCTs), are not sufficiently available for all
methods, procedures, and wound entities and/or that the evidence base is heterogeneous.
Accordingly, most guidelines are S1 guidelines (pyoderma gangrenosum [2], cross-section-
specific pressure ulcer treatment and prevention [30]) or S2k guidelines (venous leg ulcers
[15], burn wounds [16]).

General principles for the treatment of chronic wounds

In accordance with the recommendations of the guidelines, the procedure for treating chronic
wounds can be described as follows [14,17,18,25]:

= (Clarification of the cause of the chronic wound

In order to heal a chronic wound, it is essential, according to the guidelines, to
determine the cause of the chronic wound [18,25].In the case of chronic wounds that
have developed due to a chronic underlying disease, the underlying cause should be
clarified and guideline-compliant treatment initiated, as this can influence the healing of
the chronic wound [17].
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= Characterization of the wound

According to the guidelines, the treatment to be initiated depends on the condition of
the wound, which should be determined based on factors such as the size and depth of
the wound, its location, the amount of exudate, the type of tissue affected, and the
intensity of pain [17].

The use of instruments to assess the severity of chronic wounds is evaluated differently
in the guidelines. The S3 guideline on topical treatment for slow-healing and/or chronic
wounds states that numerous instruments have been developed to determine the
severity of a wound, but that these lack the necessary reliability or validity or have not
been sufficiently tested, and therefore no recommendation for the use of specific
instruments can be derived [17]. For pressure ulcers, the international guideline [25]
recommends the use of a wound classification system (e.g., National Pressure Ulcer
Advisory Panel / European Pressure Ulcer Advisory Panel [NPUAP/EPUAP] or
International Statistical Classification of Diseases and Related Health Problems [ICD-11]).
However, these guidelines do not clearly advocate any particular classification system
[25]. The degree of thermal burns (Grade 1 to 4) is assessed in accordance with the S2k
guidelines for the treatment of thermal wounds using a classification of the depth of the
burn [16].

=  Wound cleansing and debridement

In accordance with the guidelines, chronic wounds in particular, which may contain
avital tissue, coatings, contaminants, exudate residues, and/or pathogens, should first
be cleaned [17]. Mechanical, surgical, autolytic, enzymatic, or biological debridement is
used for this purpose [25]. According to the guidelines, the method to be used depends,
among other things, on the wound entity, wound severity, exudate volume, and
whether or not the wound is infected [17,25].

=  Wound coverage / promoting wound healing / wound closure

Wound coverage is recommended in the guidelines for chronic wounds, such as leg
ulcers, diabetic foot ulcers, and pressure ulcers [17,25]. It has essential functions in the
treatment of chronic wounds; it is intended to create a wound environment conducive
to healing and to protect the wound from further damage, for example from
contamination, pathogens, or physical effects (pressure, chafing). Numerous wound
dressings containing medication are available [3,17]. However, the recommendations for
the use of these wound dressings are often based on a weak evidence base [17]. For
particularly large or deep wounds, the guidelines sometimes recommend additional
physical measures (e.g., hyperbaric oxygen therapy) [17]. For severe wounds that do not
heal with conservative treatment, the guidelines recommend considering the possibility
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of secondary surgical skin closure using autologous skin replacement after professional
wound conditioning [16,17,25].

5.1.3 Overview and evaluation of outcomes recorded in studies on chronic wounds

Based on the publications identified in the exploratory search [3,5,9,31,33,35,43,46-50,52,57-
59,61,66,68,77], an overview of the outcomes that are regularly recorded in clinical trials on
the treatment of chronic wounds was created. The identified outcomes are presented in Table
2, with examples of operationalizations used. The description, including the assessment of the
patient relevance of these outcomes, is provided in the following text.
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Table 2: Outcomes recorded in studies on the treatment of chronic wounds
Outcome category Examples of operationalizations Patient
Outcome relevance
Mortality
Death = Death rate °
Morbidity
Complete wound closure |®= Re-epithelialization without the need for drainage or dressing °
Recurrence = Rate at end of study °
Partial wound closure = Percentage decrease in wound length, wound circumference, o
wound depth, wound area, and/or wound volume, among other
things (based in part on questionnaires)
Pain = Measured using simple scales (e.g., VAS) °
= Measured using complex instruments (e.g., BPI-SF)
Wound infection = Clinical signs of infection °
= Resolution of infection
Wound odour = VAS o
= Yes/no question
Exudate = Reduction in exudate volume o
Hospitalization = Disease-related hospitalization °
Amputation = Major amputation °
= Minor amputation
Debridement = Time until successful debridement o
= Number of debridements required
Wound dressing changes |®* Number of dressing changes o
Health state = EQ-5D VAS °
Activities of daily living / | = Time until normal daily activity can be resumed °
social participation
Health-related quality of = Validated indication-specific or generic instrument °
life
Adverse effects ® Including allergic skin reactions, cellulitis °
= Systematically collected using MedDRA

e Patient-relevant

o Generally not sufficient on its own to justify a benefit

BPI-SF: Brief Pain Inventory-Short Form; MedDRA: Medical Dictionary for Regulatory Activities; VAS: Visual

Analogue Scale

The outcomes presented in Table 2 are described below and evaluated in terms of their
patient relevance in the therapeutic area of chronic wound treatment. In this context, patient
relevance refers to how a patient feels, how well they can perform their functions and
activities, and whether they survive [78]. Both the intended and unintended effects of the
interventions are taken into account, allowing an assessment of the influence on the following
patient-relevant outcomes to determine disease- and treatment-related changes:
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=  Mortality
=  Morbidity

= Health-related quality of life

= Adverse effects

5.1.3.1 Mortality

Survival is a patient-relevant outcome. Deaths should be systematically recorded, analysed,
and reported in clinical trials on the treatment of chronic wounds.

5.1.3.2 Morbidity
5.1.3.2.1 Complete wound closure and prevention of recurrence — healing

Achieving complete and sustained wound closure corresponds to healing of the disease.
Complete wound closure and thus complete healing of the wound is of the utmost importance
to affected patients and is the primary treatment goal for most wound entities (except
potentially in palliative treatment situations). This outcome is therefore relevant to patients
and should be recorded in every clinical trial in this therapeutic area.

Complete wound closure is defined differently in studies on the treatment of chronic wounds,
but usually includes complete epithelialization of the wound surface. The FDA defines the
outcome of complete wound closure in chronic wounds as re-epithelialization without the
need for drainage or dressing, confirmed at two consecutive study visits two weeks apart [79].
It is not decisive whether the wound closure was achieved through healing or whether it was
performed surgically. This operationalization is adequate.

In addition, in clinical trials in the therapeutic area of chronic wounds, recurrence or
dehiscence, i.e., the reappearance of the wound after complete wound closure, is recorded
as an outcome and analysed as a rate at the end of the study. However, such an analysis does
not include all patients randomized at the start of the study, but only those who have
previously achieved complete wound closure. Since achieving complete wound closure is a
process parameter, it cannot be assumed that the structural equality between the study arms
achieved through randomization at the start of the study still exists in the patients included in
the analysis. A randomized comparison is therefore not given, and no valid analysis can be
performed in these constellations.

Alternatively, the sustainability of complete wound closure can be analysed. In order to assess
the sustainability of complete wound closure, all randomized patients should be followed up
for as long as possible, regardless of whether complete wound closure (possibly interim) has
been achieved. This makes it possible to re-analyse the outcome of complete wound closure
at a later point in time (after the primary time of analysis) and to use this to estimate the
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sustainability of a previously observed effect on the outcome of complete wound closure.
Further information on the duration of follow-up periods can be found in Section 5.1.4.

5.1.3.2.2 Partial wound closure — substantial improvement in the patients’ life situation

Complete wound closure is usually the primary treatment goal, but in some situations, partial
wound closure can also mean a substantial improvement in the patients’ life situation.

Based solely on the advantage of one intervention over a control intervention in terms of
reducing the size of a wound area, no benefit can be justified at first. For example, without
knowledge and evaluation of the specific wound characteristics, it is unclear what a 50 percent
reduction in wound area means for patients and whether this change is perceived as a
noticeable improvement in their respective patient’s life situation. In order to derive a benefit,
it must therefore be sufficiently certain that partial wound closure has a direct impact on
patient-relevant aspects. In particular, these include improvements in health-related quality
of life, activities of daily living, pain, and a noticeable change in a stressful wound
characteristics (e.g., ulceration) that goes beyond the size of the wound. To this end, the
achievement of partial wound closure in clinical trials can be linked to the achievement of an
improvement in at least one directly patient-relevant, temporally-associated outcome
(examples below). This increases the likelihood that the partial wound closure observed under
the intervention is relevant to the patient, as it is actually associated with an improvement in
outcomes that are immediately noticeable to patients. Furthermore, linking partial wound
closure to health-related quality of life or activities of daily living also takes into account
potentially stressful aspects of wound care, such as the number of dressing changes.

Below are three examples of treatment situations and an appropriate outcome
operationalization for each, which demonstrate a substantial improvement in the patients’
life situation.

» Treatment situation: large (= 20 cm’) surgical wound on the abdomen with no tendency
to heal after 6 weeks

o Qutcome operationalization: Proportion of patients with a 75% reduction in wound
area and simultaneous improvement in health-related quality of life as measured by
the Short Form-36 Health Survey (SF-36) or the Short Form-12 Health Survey (SF-12)
or another validated instrument for measuring health-related quality of life
(response criterion 15% of the scale range)

* Treatment situation: large (> 10 cm’) painful wound on the lower leg due to chronic
venous insufficiency
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o Qutcome operationalization: Proportion of patients with a 75% reduction in wound
area and simultaneous improvement in the outcome of pain, measured, for example,
using a VAS (response criterion 15% of the scale range).

= Treatment situation: multiple (= 5) ulcerated wounds of varying sizes caused by
symptomatic metastatic basal cell carcinoma.

o Qutcome operationalization: Proportion of patients with a 50% reduction in wound
area of all target lesions and simultaneous healing of all ulcerations without the
occurrence of new lesions

In the situations described as examples, linking the outcome of wound area reduction with an
outcome that is directly relevant to the patient sufficiently ensures that the outcome
operationalizations used reflect a substantial improvement in the patients’ life situation and
that this improvement is also temporally associated with partial wound closure. These are
therefore suitable for assessing treatment effects.

It should be noted that patients with chronic wounds sometimes have variable individual
treatment goals. For example, some patients may focus on improving their activities of daily
living (e.g., improving mobility), while others may be more concerned with reducing painful
ulcerations. Against this background, individual goals and descriptions of the individual goal
attainment levels can be useful in consultation between the patient and the medical staff,
which can be operationalized in a study on Goal Attainment Scaling (GAS) (see below). The
achievement of these individual treatment goals can also be linked to partial wound closure
of, for example, 50% or 75% for the most debilitating wound(s).

Comments on the measurement method

It should be noted that there are currently no standardized measurement methods available
for measuring wound area or reduction in wound area. According to the information in the S3
guideline (“Topical treatment for difficult-to-heal and/or chronic wounds due to PAD, diabetes
mellitus, or chronic venous insufficiency”), this outcome is recorded by measuring with a ruler
and then calculating using the perpendicular method (based on the longest length and widest
width of a wound) [17]. Other methods are also mentioned, such as a measurement method
based on digital images [17]. According to the information in the above-mentioned S3
guideline, systematic reviews of measuring instruments for diabetic foot ulcers conclude that
the methods for measuring wound area have not yet been sufficiently investigated. However,
measurement using a ruler and calculation according to the perpendicular method is named
as a suitable method in this S3 guideline. The same method should always be used for wound
area measurement within a study.

Another hurdle in recording the outcome arises from the fact that the speed of wound closure
can vary during the healing process [5]. The result of this outcome is therefore dependent on
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the previously defined time of analysis. It therefore makes sense to analyse data at several
points in time and take them into account when assessing the effects of treatment.

Partial wound closure as a surrogate for complete wound closure

It is sometimes argued that a reduction in wound area is prognostic for achieving complete
wound closure — partial wound closure is thus sometimes regarded as a prognostic marker for
achieving complete wound closure [80-86]. However, there are currently no studies available
that can be used to derive a valid threshold from which the achievement of complete wound
closure can be predicted with sufficient certainty. Furthermore, a prognostic marker is not
necessarily a valid surrogate for the outcome of interest (in this case: complete wound
closure). Surrogate validation studies are necessary for this purpose. The current status of
surrogate validation studies for the outcome of partial wound closure is presented in Section
5.2.

5.1.3.2.3 Pain

Pain is a patient-relevant outcome. In patients with chronic wounds, pain is often a
combination of chronic pain and acute pain (e.g., when changing wound dressings).

Instruments for recording pain

There are no objective measures for recording pain. Therefore, the outcome must be recorded
as a patient-reported outcome. This should be done using a validated, indication-specific or
generic instrument. An indication-specific instrument generally allows for more sensitive
measurement of changes and is easier to interpret. It is therefore generally preferable to a
generic instrument.

The exploratory search did not identify any validated indication-specific instruments for
recording pain in patients with chronic wounds. Generic instruments are available that are
based on simple scales such as a VAS, numerical rating scales (NRS), or Likert scales.
Multidimensional instruments can also be used to record various aspects of pain. The validity
of the instruments used in the studies must be proven in advance.

An example of a generic instrument for patient-reported measurement of pain intensity and
impairment due to pain is the Brief Pain Inventory-Short Form (BPI-SF) [87]. Originally
developed for patients with cancer, it is also suitable for measuring pain across indications
and is widely used. The BPI-SF assesses pain intensity using four items: the most severe and
least severe pain within the last 24 hours, average pain (without specifying the recall time),
and current pain. The items are formulated as NRS with 11 levels each (0 = no pain to 10 =
worst pain imaginable). The BPI-SF assesses the impairment caused by pain using 7 items with
a recall period of 24 hours for: general activity, mood, walking ability, normal work, relations
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with other people, sleep, and enjoyment of life. The items are also formulated as NRS with 11
levels (0 = no impairment to 10 = complete impairment).

Concomitant medication

In studies investigating the outcome of pain, there should be no restrictions on patients with
regard to concomitant pain medication. It should also be ensured that pain medication can be
adjusted to the individual patient at any time during the course of the study. The pain
medication used in the study should correspond to the standard treatment used in everyday
care. For the interpretation of the study results for the outcome of pain, it is also necessary to
document all concomitant treatments throughout the entire study period. For the same
reason, the pain medication intake prior to the start of the study and the response of the study
population to pain medication should also be documented.

Timing of data collection

When recording the outcome of pain, the type of pain to be examined must be taken into
account, e.g., intermittent or paroxysmal, essentially constant with varying degrees of
intensity, or one-time. The EMA guideline on the clinical development of medicinal products
for the treatment of pain [88] points out in this context that assessments must be adapted to
the temporal course of the pain. The timing of recording the outcome “pain” should therefore
be justified. Due to fluctuations in pain intensity throughout the day, assessment in the
morning and evening of the same day is recommended for chronic pain. Furthermore,
depending on the clinical situation, pain should not only be assessed when patients are at rest,
but also during movement, in order to ensure a comprehensive assessment.

The use of patient diaries to document pain perception is recommended. The intervals
between assessments should be sufficiently short to ensure reliable recording of pain intensity
by affected patients.

5.1.3.2.4 Hospitalization

In studies on the treatment of chronic wounds, outcomes for both overall hospitalization and
disease-related hospitalization — hospitalization due to chronic wounds — are recorded.

Hospitalization due to chronic wounds can be used as an operationalization to reflect severe
disease-related events. To ensure that hospitalization is attributable to the chronic wound,
events should be adjudicated adequately and transparently using a predefined list of wound-
related complications (wound bleeding, wound infections, etc.). This allows potential
differences in the healthcare context to be addressed in multinational studies.
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5.1.3.2.5 Amputation

Patients with chronic wounds on the lower legs and feet (leg ulcer, diabetic foot ulcer) have
an increased risk of amputation during the course of their illness. The occurrence of minor and
major amputations is relevant to patients and should be recorded in clinical trials on chronic
wounds of the extremities. Diagnostic methods for assessing the severity of circulatory
disorders that are based solely on imaging or measurements, such as angiographic or Doppler
sonographic findings or the ankle-brachial index, do not represent an operationalization of the
outcome of amputation that alone can justify a benefit.

5.1.3.2.6 Wound infection

Microorganisms can be found in any type of wound. When microorganisms grow and multiply
but do not cause any damage, this is referred to as colonization. Preventing colonization alone
does not constitute a benefit, as microbiological findings or laboratory parameters (e.g.,
bacterial contamination) do not result in symptoms that are noticeable to patients. However,
if microbial growth leads to cell damage and inflammation, this is referred to as a wound
infection. A wound infection is usually noticeable to patients due to the classic signs of
inflammation (redness, overheating, swelling, pain, and limited function) and can also lead to
serious complications such as life-threatening sepsis in advanced stages. Wound infection is
therefore a patient-relevant outcome.

The recording of the outcome of wound infection must be based on clinical signs and
symptoms that are noticeable to patients. The recording of wound infections should be carried
out using established systems for the respective wound entities. The Initiative for Chronic
Wounds (ICW) has developed general criteria for the diagnosis of wound infection using the
TILI score (Therapeutic Index for Local Infections) [20]. The detection of potentially pathogenic
microorganisms, a surgically septic wound, or the presence of free pus indicates a direct need
for treatment with antimicrobial therapy. In addition, the ICW classifies an infection as
requiring treatment if at least 5 of the following non-specific criteria are present:

= Perilesional erythema

= QOverheating

= QOedema, induration, and swelling

= Spontaneous pain or pressure pain

= Stagnation of wound healing

* Increase and/or change in the colour or odour of the exudate

Although the TILI score is primarily a diagnostic tool for determining the need for treatment,
it is potentially possible to use it to record patient-relevant wound infections in clinical trials.
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This is because the criteria mentioned (with the exception of the detection of potentially
pathogenic microorganisms) can be directly perceived by the patient. However, it is important
to document and report which of the criteria of the TILI score for determining wound infection
in patients were met.

Timing of data collection

In studies on antimicrobial interventions, the type and presumed duration of the infection to
be investigated must be taken into account when choosing the timing of the recording of the
outcome “wound infection”. Both the timing and the criteria for determining clinical cure must
be predefined. A follow-up period is advisable, especially if the wound infection in question is
known to have a high recurrence rate [89].

In studies investigating the occurrence of infections during wound treatment, the predefined
data collection times should be selected at narrow intervals, depending on the known
probability of infection. The choice of time periods should be justified in the study protocol.

5.1.3.2.7 Debridement and wound dressing changes

Outcomes relating to debridement or wound dressing changes are not outcomes that can
alone justify a benefit, but should rather be seen as part of the treatment strategy. In studies
on wound cleansing compresses, for example, both the number of debridements required and
the time to complete debridement are recorded as outcomes. It is argued that debridement
or wound dressing changes are often associated with pain for patients [47]. However, there is
no scientific evidence that patients regularly experience increased pain with more frequent
debridements under adequate pain therapy, regardless of the wound entity. In addition, pain
can be recorded directly using patient-reported instruments (see section on the outcome of
pain).

5.1.3.2.8 Restrictions on activities of daily living and social participation

Outcomes relating to activities of daily living and social participation are patient-relevant
outcomes. However, such outcomes are rarely measured in clinical trials in the therapeutic
area of chronic wound treatment.

The limitations experienced by affected patients in these two areas can result in particular
from pain, limited mobility, and embarrassment due to wound odour/exudate [41].

Activities of daily living
Outcomes relating to activities of daily living are usually recorded by assessing a person's

ability to perform basic and instrumental daily tasks independently [90,91]. Basic activities
include bathing/showering, personal hygiene, dressing, using the toilet, and eating.
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Instrumental activities include more complex activities that are necessary for independent
living, such as preparing meals, shopping, or cleaning the house.

In the therapeutic area of chronic wounds, both basic and instrumental activities of daily living
should be assessed using appropriate, validated instruments.

Social participation
There is no uniform, narrow definition of social participation in the literature. Various forms

of social participation are described, including social bonds (relationships with people),
informal social participation (joint activities with other people), and voluntary work [41,92].

Social participation and its subforms can be measured using validated instruments or
subdomains of questionnaires on health-related quality of life.

Recording of the outcomes “activities of daily living” and “social participation” based on
individualized goals

Goals for social participation or activities of daily living are difficult to define comprehensively
for all patients. Patients with chronic wounds are very heterogeneous in their physical abilities
and needs, so it may be useful to agree on individual goals for each patient. If no validated
instruments are available to measure these outcomes, the GAS can be used to record and
analyse them [93,94]. Individual goals and descriptions of the individual goal attainment levels
are determined in consultation between the patient and the doctor. For each goal, the
expected treatment success (level = 0) and the criteria for upward and downward deviations
(much better = +2; better = +1; worse = -1; much worse = -2) are formulated in such a way
that an independent observer is able to evaluate the result on this scale. The assessment is
based on interviews with patients, which may also be recorded and presented to independent
assessors. There is no maximum number of goals per patient; only one goal may be formulated
[93].

Restrictions due to wound odour and wound exudate

The outcomes of wound odour and exudate (increase in the exudate volume and/or change
in colour) are alone insufficient to justify a benefit based solely on direct measurement of the
odour or exudate (e.g., using scales such as VAS or Likert scales or with a yes/no question).
However, these events become relevant for patients when they lead to social isolation and
limited participation in social life. These complex relationships cannot be reflected by simply
asking about odour perception alone, for example. These outcomes must therefore always be
assessed in relation to the resulting limitations on patients' activities of daily living or social
participation.
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5.1.3.2.9 Health state

Health state is a patient-relevant outcome. In studies on the treatment of chronic wounds,
the EQ-5D questionnaire is often used as a tool for recording patient-reported outcomes.

The EQ-5D consists of 5 questions on various aspects of health to describe a health profile, a
VAS to indicate health state (best imaginable health state — worst imaginable health state),
and various tariffs that assign a value (utility value) between 1 (best possible health state) and
0 (death) or negative values (states worse than death) to the possible answer combinations in
the first part (health profile).

Analyses of utility values can only be considered patient-relevant if the underlying tariff was
generated on the basis of a patient population suitable for the respective question. If such an
analysis is available, the outcome can be assigned to the outcome category of health-related
quality of life. VAS analyses are also suitable. The outcome is referred to as health state and
assigned to the outcome category of morbidity. In responder analyses for the VAS, a response
criterion that reliably reflects a change noticeable to patients should be used (at least 15% of
the scale range of the instrument).

5.1.3.2.10 Health-related quality of life

Outcomes for health-related quality of life are patient-relevant. In general, these should be
recorded using a validated instrument. Only instruments that are suitable for use in clinical
trials and have been validated accordingly should be used to record health-related quality of
life.

There are both generic instruments and instruments specifically developed for use in patients
with chronic wounds. Similar to the recommendation for recording pain (Section 5.1.3.2.3),
an indication-specific instrument generally allows for a more sensitive measurement of
changes and is easier to interpret. It is therefore generally preferable to a generic instrument.

One example of a generic, validated questionnaire for self-assessment of health-related
quality of life is the SF-36. The questionnaire contains 36 items, but only 35 are used to
calculate the SF-36 scores [95]. The questionnaire covers the following 8 domains: physical
functioning (10 items), role physical (4 items), bodily pain (2 items), general health (5 items),
vitality (4 items), social functioning (2 items), role emotional (3 items), and mental health (5
items). A single score is calculated for each of the 8 domains. In addition, the 8 domains are
combined into a score for the physical component (Physical Component Summary [PCS]) and
a score for the mental component (Mental Component Summary [MCS]). The PCS and MCS
are standardized using the US general population based on a mean of 50 and a standard
deviation of 10 [95]. Higher scores indicate a better health-related quality of life. In addition
to the SF-36, there is also a short form, the SF-12, which consists of 12 items that are also
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included in the SF-36. The SF-12 covers the 8 domains of the SF-36 with 1 to 2 items. As part
of the SF questionnaire system, the SF-12 is considered a valid generic instrument.

In the therapeutic area of chronic wounds, there are numerous indication-specific instruments
that are used to record health-related quality of life. However, a substantial proportion of
these instruments have shortcomings in terms of their development (e.g., lack of or unclear
patient involvement) and validation, which is why they cannot be recommended primarily for
recording health-related quality of life in studies. As part of an exploratory search, 11
indication-specific instruments for recording health-related quality of life in chronic wounds
were identified. Publications on the development of the instruments were obtained from
entries in the PROQOLID database [96] and, where applicable, systematic reviews from the
COSMIN database [97]. In addition, information on the available language versions was
obtained from the PROQOLID database. The available sources on the development of the
instruments were reviewed in particular for information on the involvement of patients in the
development process and information on validity, reliability, and sensitivity to change. For 2
of the 11 instruments (Ferrans and Powers Quality of Life Index — Wounds Version [FPQLI-
WV][98] and Sheffield Preference-based Venous Ulcer-5D questionnaire [SPVU-5D] [99]), no
assessment was possible because the questionnaire was not available in the identified
literature and could not be identified via an additional exploratory search. For the Freiburg
Life Quality Assessment — Wound Module [FLQA-w] [100], only the short version FLQA-wk
could be identified via an additional exploratory search [101]. However, this short version
contains one more item compared to the number of items described in the 2010 publication
by Augustin [100] on the FLQA-w. It therefore remains unclear to what extent this short
version is actually based on the FLQA-w. It was therefore not possible to assess the FLQA-w.
A summary of the sources reviewed and the information they contain on the instrument can
be found in Appendix B, Table 3 of the full rapid report.

The following are examples of the Wound-QolL and WOUND-Q instruments, which can be used
in studies in the area of wound treatment to record health-related quality of life.

Wound-Qol

The Wound-Qol is a widely used questionnaire in the therapeutic area of chronic wound
treatment. It was developed by Blome in 2014 [102] as a short questionnaire based on items
from the FLQA-w [100], the Cardiff Wound Impact Schedule (CWIS) [103] and the Wiirzburg
Wound Score (WWS) [104-106].

The Wound-QolL comprises 17 items on wound-related symptoms and the mental and
functional effects of the wound. All items are 5-point Likert scales with the gradations "not at

nn

all," "a little," "moderately," "quite a lot," and "very much." The answers are coded in

ascending order from 0 to 4 for analysis. An overall score is calculated as the average value of
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all items. For this, at least 13 (75%) of all items must be answered. In addition, 3 subscales can
be formed for physical aspects (body, items 1 to 5), psychological aspects (psyche, items 6 to
10), and activities of daily living (everyday life, items 11 to 16), also as the average of the items
involved, with a maximum of one item missing in each case. Item 17 is not part of a subscale.
The recall period is 7 days.

The publications reviewed on wound QoL do not indicate that patients were involved in the
selection of items from the source questionnaire. In the scientific debate on the preliminary
rapid report on 21 February 2025, one commenter described previously unpublished research
results that address the lack of patient involvement. However, these were not made available
to IQWiG by the time this final rapid report was completed.

WOUND-Q

The WOUND-Q_is a validated instrument for measuring health-related quality of life in patients
with various chronic and acute wound entities. The validation studies investigated diabetic
foot ulcers, surgical wounds, pressure ulcers, venous and arterial ulcers, and infected wounds.
The locations mainly included the lower extremities, but also the abdomen, chest, arms, and
face.

The instrument comprises four domains with varying numbers of scales. The scales of the
"Wound" and "HR-QolL" domains are relevant for measuring health-related quality of life.
There is currently no validated German-language version of the WOUND-Q questionnaire (as
of 03/2025).

Both the type of outcome recording and analysis must be specified in advance in the study
protocol and documented accordingly. It can be specified that only certain scales are to be
recorded.

5.1.3.2.11 Adverse effects

Adverse effects are usually recorded in studies in the form of adverse events (AEs). An AE is
any adverse and unintended occurrence, symptom, or illness that is temporally associated
with a medical intervention, for example, regardless of whether a causal relationship with the
intervention is assumed or not [107].

In a clinical study on the treatment of chronic wounds, AEs that occurred during the course of
the study should be documented according to an established system (e.g., Medical Dictionary
for Regulatory Activities [MedDRA]), regardless of whether every AE is to be recorded or only
a predefined selection based on content or severity. In any case, it is necessary to record all
serious adverse events (SAEs) and all AEs that led to discontinuation of treatment. For these
higher-level AE outcomes, the overall rates (patients with events) should be presented in each
case.
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Additional analyses of specific AEs and SAEs, for example at the level of system organ classes
(SOCs) and preferred terms (PTs), can provide further information on AEs that are of particular
relevance to the therapeutic area under investigation. For example, in studies on wound
dressings, skin reactions and wound bleeding in the wound environment are potentially
particularly relevant. Such AEs of particular importance, which are to be explicitly recorded
and analysed in a study, must be predefined in the study protocol.

5.1.3.3 Combined outcomes in the therapeutic area of chronic wounds

In studies in the therapeutic area of chronic wounds, scores are sometimes used to record
outcomes. One example is the Pressure Ulcer Scale for Healing (PUSH) score [108]. This score
is composed of the components wound size, exudate volume, and tissue type (necrotic tissue,
scab, granulation tissue, etc.).

Scores that are composed of different components are often analysed as composite
outcomes. A composite outcome comprises at least two individual outcomes. In contrast to a
paired outcome (see Section 5.1.3.2.2 ), the composite outcome is already reached when an
event occurs in one component of this outcome. For a composite outcome to be considered
patient-relevant, all individual components must be patient-relevant. In addition, results must
be presented for all individual components. This is not the case, for example, with the PUSH
score mentioned above, as none of the components are directly patient-relevant.

5.1.3.4 Appropriate analyses

Study results should be analysed according to the intention-to-treat (ITT) principle. This
involves analysing all randomized patients according to their group allocation. To do this,
missing values must be replaced in a suitable, predefined manner.

Various types of analysis (event rates, event time analyses, and continuous data [e.g., mean
change over the course of the study]) are available for analysing study results. The choice of a
suitable type of analysis depends on various factors. Depending on the indication, the
treatment goal, the outcome recorded, the chosen operationalization, and the duration of the
study, a decision must be made on the basis of content-related considerations as to whether
the occurrence of an event, the time until the occurrence of an event, or a mean change at a
specific point in time or over the entire course of the study is the appropriate type of analysis
for answering the research question.

In any case, the planned outcome-related analyses must be predefined in a statistical analysis
plan.
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5.1.4 Key features for conducting studies in the area of chronic wounds

The following section describes specific aspects of the planning and conduct of clinical trials
in the therapeutic area of chronic wounds. Explanations of general requirements, such as
defining a suitable research question or developing a study protocol before enrolling patients,
are not provided. It should be noted that, as a rule, all studies should be registered in a study
registry accredited by the World Health Organization (e.g., on ClinicalTrials.gov) and the study
protocol should be made publicly available there.

5.1.4.1 Randomization

RCTs can be used to demonstrate causality. RCTs are also feasible in the therapeutic area of
chronic wound treatment and represent the standard study design.

In randomization, patients are randomly assigned to study arms. This prevents bias due to
confounding (or selection bias) — not only with regard to known influencing factors, but also
with regard to unknown ones (to maintain structural equality). The aim is to ensure that
differences between the groups (e.g., in terms of patient characteristics and/or wound
characteristics) that are detected at the end of a study are actually caused by the
interventions. Adequate randomization depends on two factors: first, an unpredictable,
random randomization sequence and, second, the concealment of this sequence until the final
allocation, known as allocation concealment. Randomized studies are also possible as routine
practice studies without major restrictions on inclusion criteria and with low-resource data
collection, e.g., as registry-based RCTs [109].

Randomization of patients vs. randomization of wounds

In studies on wound treatment, either the patients or the individual wounds can be
randomized. As a rule, randomization of patients is appropriate. In this case, only one wound
per patient should be considered. Randomization of wounds (inclusion of several wounds per
patient) is only appropriate in very specific constellations, depending on the intervention and
the treatment goal. For example, the study interventions may only have a local effect and not
a systemic one, and the treatment goal must be locally measurable. Randomization of wounds
would be possible in a study with the goal of complete wound closure when comparing two
locally effective interventions, for example, but not when the treatment goal is pain reduction.
It should be noted that when analysing multiple wounds in a patient, appropriate statistical
analyses must be determined for an adequate analysis of the results due to the dependency
of the data collected.

Stratification

In studies with a small sample size, randomization may still result in imbalances between the
study arms in terms of certain characteristics (of the patients or wounds). To avoid any
resulting bias, randomization should be stratified (according to patient or wound
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characteristics). Chronic wounds, even those of the same entity, can exhibit substantial
heterogeneity. In such cases, in order to maintain structural equality between the study arms,
suitable stratification factors should be selected for randomization, such as severity, wound
size, wound location, or time since the wound appeared. If patients with chronic wounds of
different entities are included, randomization should be stratified according to these entities
(see also Section 5.1.2).

5.1.4.2 Adaptive study design

RCTs with an adaptive design are also conceivable for answering questions in the therapeutic
area of wound treatment. Adaptive designs are particularly useful when study planning (e.g.,
sample size calculation) is difficult due to limited knowledge about the possible course of the
study (e.g., anticipated dropout rates, number of expected events). Such designs make it
possible to respond to interim findings obtained during the study and to make adjustments
for the further course of the study. In such a design, the study is divided into two or more
consecutive sub-studies, the results of which are independent of each other. After each
substudy, interim analyses are performed and it is checked whether the criteria previously
defined in a study protocol have been met and whether the following substudies can be
continued, need to be adjusted (e.g., increase or reduction in the sample size) [110], or
whether the entire study should be terminated. For example, the study protocol for an RCT
may specify that an interim analysis for the outcome of complete wound closure will be
performed after 50% of the planned sample size has been recruited. If the effects are smaller
than expected in the interim analysis, the sample size for the further course of the study can
be increased. If the effect is substantially greater than expected, the sample size can be
reduced or, if necessary, the study can be terminated prematurely.

The advantages are that these studies potentially deliver results more quickly through early
interim analyses and that the number of patients to be included can be reduced if the results
are clearly positive or negative [111]. However, such designs are challenging due to their
greater complexity, and interpreting the results is potentially more difficult [111]. In order to
adequately conduct a study with an adaptive design and report its results, guidelines such as
the extension to the Consolidated Standards of Reporting Trials (CONSORT) statement on
studies with adaptive designs [112] should be followed.

5.1.4.3 Blinding

In general, a lack of blinding of study participants, doctors, and outcome assessors leads to
potentially biased results in clinical trials. For this reason, blinding should always be used for
these groups of people in studies whenever possible in order to avoid possible bias in the
study results due to knowledge of group allocation. Blinding must be maintained until the end
of the study.
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In unblinded studies on wound treatment, it is often stated that blinding is not possible
without giving specific reasons. This is discussed, among other places, in the 2010 publication
by Buchberger [7] on the importance of growth factors for the treatment of chronic wounds.
It describes that in the studies considered, either no reasons or no convincing reasons are
given for the lack of blinding, blinding is not mentioned despite being a practicable option, or
blinding of at least the outcome assessors is not considered. Blinding study participants,
doctors, and outcome assessors in studies on chronic wounds can be challenging, but in most
cases, it is fundamentally possible (see following sections). If blinding is not carried out, it
should at least be ensured that the mandatory participant information and education about
the potential benefits or harms of the treatment options used in the study is provided in a
neutral manner. For example, it should be avoided that the new intervention is described by
the informing doctor as superior to the control intervention, in order to minimize bias due to
knowledge of treatment allocation.

Blinding of patients

Patients may (unconsciously) influence their response to the intervention if they know which
group they belong to. For example, they may assume that a novel treatment is more effective
than the control treatment, which is, for example, the standard treatment [60]. This can lead
to patients who know that they are receiving a novel treatment overestimating its effect.
Conversely, patients may also be critical of the novel treatment, which can lead to an
underestimated effect. In addition, knowledge of group allocation can affect compliance and
lead to increased study dropout rates in the study arm with the novel treatment or in the
control arm.

In studies in the therapeutic area of chronic wounds, blinding patients can be challenging due
to potentially visible differences between the interventions. However, it can generally be
assumed that there are usually ways to achieve adequate blinding. For example, when
comparing wound dressings, they can be covered with an identical secondary dressing.
Appropriate options with the aim of ensuring adequate blinding of patients must be
considered during study planning, depending on the nature of the intervention used. When
changing wound dressings, blinding can be maintained by using a screen for patients,
depending on the location of the wound.

Blinding of study staff

Study staff such as doctors should also be blinded to prevent unconscious influence on
treatment. It is conceivable that, depending on their attitude toward the test intervention,
study doctors may provide different levels of care to patients depending on their group
allocation and, for example, administer adjunctive treatments to varying degrees [60]. They
may also be more likely to advise patients to discontinue the study or discourage them from
doing so if they are aware of their group allocation.
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The challenges involved in blinding study staff are similar to those involved in blinding
patients. However, adequate blinding is feasible in most study settings. For example, the
dressing can be opened by a qualified person other than the responsible medical staff and
reapplied after the ward round.

If such blinding is not carried out, it must be ensured that local wound treatment is used
appropriately and fairly in a study. The treatment algorithm, in particular surgical treatment
or systemic antibiotic treatment, should be clearly specified. All treatments should be fully
documented.

The possible procedures for achieving blinding should be determined during study planning.

Blinding of outcome assessors

Knowledge of group allocation may lead outcome assessors to evaluate outcomes differently
in the study group receiving a novel treatment than in the other study group due to a
presumed superiority of this treatment [60]. Outcome assessment should therefore always be
blinded to ensure an objective, unbiased evaluation of the results. Even if there are situations
where it is not possible to blind patients and/or study staff for understandable reasons, it is
almost always possible to have the results of a study recorded by someone who is
independent and blinded to the intervention. For example, when comparing dressings with
hydrogels of different colours, the dressing can be removed by another person, who does not
need to be blinded, before an infection is assessed. The assessment could then be carried out
blinded. Another option is the assessment of outcomes such as wound healing based on
photographic documentation by a blinded, central, and independent committee.

Importance and challenges of blinding

The importance of blinding depends, among other things, on the type of outcome. For
example, the results of the outcome for mortality are less susceptible to potential bias if the
patients and study staff are not blinded, because this outcome can be assessed objectively
even without blinding. The situation is different, for example, with the outcome of pain. This
is based on the subjective feelings of patients, which can be strongly influenced by
psychological factors. If patients are aware of their treatment, this can influence their
expectations of pain and, as a result, their perception of pain, leading to potentially biased
results. Accordingly, comprehensive blinding is more important in studies with the treatment
goal of improving chronic pain than in studies on complete wound closure, for example.

However, situations are conceivable in which the measures used solely to maintain blinding
in a study, e.g., the transferability of the results to the relevant healthcare context, are
jeopardized. For example, blinding measures may lead to additional, medically unnecessary
dressing changes or hospital visits when different treatment strategies are used for the test
and control interventions. This can result in noticeable restrictions in health-related quality of
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life that would not have occurred in everyday care. The effects observed in the study are
therefore potentially no longer transferable to the healthcare context. In such cases, the
advantages and disadvantages of blinding must be weighed up. The decision for or against
blinding measures when conducting a study should be documented and justified in the study
protocol.

5.1.4.4 Patient population

When defining the inclusion and exclusion criteria, care should be taken not to restrict the
patient population specified in the research question to such an extent that relevant patient
groups from everyday care are excluded from participation. Patients with chronic wounds are
often older and frequently suffer from comorbidities (e.g., renal insufficiency, heart failure,
immobility). In addition, the wounds of patients in everyday care present in different
conditions. Excluding patients above a certain age limit, with certain comorbidities or degrees
of chronic wound severity, therefore potentially substantially limits the transferability of the
results to the healthcare context and should be avoided.

As explained in Section 5.1.2, there are various entities of chronic wounds. These differ in
terms of the cause of the wound, the underlying diseases, the treatment recommendations,
and the respective wound healing prognosis.

The patients included in the study must represent the patient population of interest for the
research question. Depending on the research question, it may be appropriate to include, for
example, several wound entities in one study, or wounds with different characteristics such
as wound condition, size, depth, and location, or the presence of infection. If different wound
entities or wounds with different relevant characteristics are included in one study, it is
necessary to define these as stratification factors and plan appropriate subgroup analyses.
The sample size should be planned in such a way that meaningful results can be generated for
the overall population. The frequencies of the individual wound entities should be taken into
account (see Section 5.1.2.1). The sample size determined should also allow for the
identification of possible interactions between subgroups (e.g., wound entity or wound
characteristics) and the intervention.

Due to these different factors, it is essential in the context of study planning to determine
which characteristics of the population and/or chronic wounds, in addition to the intervention
under investigation, could influence the respective study outcomes, and to take these into
account in the context of stratified randomization when assigning patients to groups or in the
context of subgroup analyses [39,67].
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5.1.4.5 Intervention, control treatments, and concomitant treatments

A necessary prerequisite for meaningful studies is that the respective treatments in the study
arms are clearly defined in the study protocol and, as far as possible, differ between the study
arms only in the test or control intervention. The respective instructions for use of the
interventions employed must be taken into account. The control treatment in a study should
reflect the standard treatment for the treatment stage of the respective chronic wound
according to the current state of scientific knowledge and include all possibilities of wound
treatment — with the exception of the test intervention.

When planning the study, it should be noted that wound treatment during the study may in
most cases consist of a combination of different wound type- and phase-specific interventions
or treatment breaks. It may therefore be necessary in both study arms to change wound
products or forms of treatment as required during the course of the study or to take treatment
breaks in line with the treatment strategy. This means that the test interventions, as part of a
treatment strategy, are often only used for a short period of time (e.g., only in a specific phase
of wound healing) [19]. The study protocol should therefore specify as precisely as possible
the treatment algorithm for the controlled continuation of treatment after the initial study
treatment. Accordingly, pathways for optimal treatment management should be defined that,
in addition to the test and control interventions, ensure largely standardized and phase-
appropriate treatment of all included patients after the initial study treatment. The treatment
algorithm and the indication for a certain treatment should be monitored and documented
within the study, and the study staff must be trained accordingly. To ensure that a treatment
strategy is followed in as standardized a manner as possible, a blinded independent
committee can be appointed to make the relevant treatment recommendations, taking into
account the protocol specifications.

Concomitant treatments for the wound (e.g., pressure relief measures, pain medication) and
for the underlying diseases causing chronic wounds (e.g., diabetes mellitus, chronic venous
insufficiency, etc.) should also be applied equally in the study arms and correspond to current
standard care. The concomitant treatments permitted in the study and the criteria for their
use should be specified in the study protocol.

5.1.4.6 Study duration

In order to obtain meaningful results, a sufficiently long treatment period — in accordance with
the respective instructions for use, if applicable —and a sufficiently long follow-up period for
the outcomes recorded are required. The minimum duration of a clinical study (total study
duration) in the therapeutic area of chronic wounds is variable and depends on the treatment
goal and the outcomes considered. The following information serves as a basic guide;
deviating total study durations are also conceivable if justified.
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In studies with the treatment goal of healing (complete wound closure), the duration should
be based on the expected time to sustainable healing. With this treatment goal, the total study
duration is therefore determined by the time to expected complete wound closure plus
follow-up to ensure sustainability. A minimum total study duration of 6 months is assumed for
this purpose. However, studies on large wounds with an expected poor prognosis for healing
may require a substantially longer duration. In line with FDA recommendations [26], the
sustainability of complete wound closure should be assessed 3 months after the initial
assessment of this outcome by reassessing complete wound closure. In studies with the
treatment goal of substantial improvement (partial wound closure coupled with an outcome
directly relevant to the patient), shorter overall study durations may be sufficient, but should
not be less than 3 months.

However, there are also patient-relevant outcomes in this therapeutic area where a
substantial improvement for a patient can be achieved or observed in a shorter period of time.
For example, unlike with chronic pain, an observation period of 14 days may be appropriate
for assessing the reduction of acute pain. Exceptions to this must be justified (e.g., in the case
of a substantially shorter treatment duration with one wound product). When investigating
interventions with short-term treatment goals (such as infection resolution or pain reduction),
however, the overarching goal for the use of wound treatment products must be considered,
namely to contribute to complete wound healing or at least to achieve a substantial
improvement in the patient's life situation. It is therefore not reasonable to derive the benefit
of a test intervention for wound treatment solely on the basis of the short-term effect
observed or to plan studies with a shortened study duration of less than 3 months. It cannot
be ruled out that phase-specific interventions that are only used for a short period of time and
whose benefits are to be justified by short-term outcomes may have an influence on outcomes
that can only be achieved later, such as complete wound closure. For example, it is conceivable
that a novel antiseptic may achieve infection resolution more quickly than the control
treatment, but ultimately have a negative effect on complete wound closure. It should be
noted that differences in outcomes that are only achievable at a later stage in a randomized
study can also be attributed to the initial study treatment if further treatment options were
used during the course of the study. To this end, it is important that patients in an RCT receive
treatment defined according to standardized uniform criteria in all treatment arms, even in
later phases of wound healing (see also Section 5.1.4.5).

5.1.4.7 Transferability of study results between wound entities or interventions

When considering the issue of transferability of study results from one wound entity to other
wound entities, it should be noted that chronic wounds often occur as a result of various
underlying diseases with distinct pathophysiology (see Section 5.1.2), which must also be
treated when treating the chronic wound. Not only do wound management and/or the
intervention being tested influence the healing process, but also the presence of a possible
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underlying disease and the success of the concomitant treatment used for the underlying
disease [19,39]. This substantially limits the possibility of transferring study results, regardless
of the evidence that may exist. For example, Jull 2015 [40] points out that in the case of chronic
wounds such as pressure ulcers and diabetic foot ulcers, the management of the underlying
health problem may have a greater influence on the healing process than honey therapy for
the treatment of chronic wounds examined in this review. The transferability of study results
from one wound entity to another cannot be assumed as a matter of principle.

In justified cases, the transferability of study results (e.g., from one type of wound to another;
from one intervention to another) can be examined and, if appropriate, implemented.

The methodological approach to assessing the transferability of evidence consists of using the
evidence to demonstrate, on the basis of a partially modified question (e.g., different
intervention; different population), that there is sufficient similarity in the effects relevant to
benefits and harms. To this end, certain minimum criteria must be met with regard to the
processing of the available evidence. First, the reference and target questions must be
defined. This must be followed by systematic information retrieval to ensure the
completeness of the study pool for both the reference and target questions. In any case, it is
essential that the specific characteristics of the patients and the chronic wounds are
comprehensively processed for the study reports and publications relevant to the transfer
(both for the reference and target questions) [39].

The transfer of evidence is fundamentally subject to a high degree of uncertainty. Therefore,
studies designed to answer the reference question should demonstrate sufficiently large and
consistent effects across multiple outcomes.

5.2 Surrogate validation studies on the outcome of partial wound closure

For this report, an evaluation of surrogate validation studies on the outcome of partial wound
closure was carried out in accordance with the commission and with the General Methods of
the Institute [1]. This section first presents the results of the information retrieval for
surrogate validation studies on the outcome of partial wound closure. This is followed by a
definition of surrogate outcomes and their use in Section 5.2.3.1. Section 5.2.3.2 describes
and methodically classifies the current data available for the validation of partial wound
closure as a surrogate based on the information retrieved. Section 5.2.3.3 sets out the general
methodological principles for surrogate validation. Finally, Section 5.2.3.4 explains, by way of
example, the specific procedure for conducting a surrogate validation study on the outcome
of partial wound closure in the therapeutic area of chronic wounds.
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5.2.1 Focused information retrieval
5.2.1.1 Bibliographic databases

Figure 1 shows the results of the systematic literature search for relevant surrogate validation
studies in the bibliographic databases according to the criteria for study inclusion. The search
strategies for searching bibliographic databases can be found in Section A.2 of the full report.
The last search took place on 19 June 2024.

The references of the hits that were reviewed in full text but excluded can be found in Section
Al of the full report.
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Figure 1: Results of the focused information retrieval from the bibliographic databases and
the study selection for surrogate validations

5.2.1.2 Additional sources of information and search techniques

As part of the information retrieval process, the websites of the G-BA, IQWiG, the FDA, and
the EMA (see Section A.2.2 of the full report) were searched.

No relevant studies or documents were found that had not already been identified through

other search steps.
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5.2.2 Resulting study pool

No relevant studies were identified through the focused information retrieval process. There
are therefore no suitable studies available for surrogate validation of the outcome of partial
wound closure, regardless of its definition for the outcome of complete wound closure.

5.2.3 Current evidence base and possible approach to surrogate validation of partial
wound closure as a surrogate for patient-relevant outcomes

5.2.3.1 Definition and use of a surrogate outcome

In general, a surrogate outcome is an outcome that is used instead of the patient-relevant
outcome of interest in order to obtain conclusions earlier and more easily [113]. The reason
for this is that measuring the actual patient-relevant outcome is too difficult or it occurs only
rarely or very late. The surrogate outcome can then be used to derive conclusions about the
effect on the actual outcome of interest based on the observed effect on the surrogate
outcome. IQWiG's rapid report A10-05 [114] describes the methodological principles for
surrogate validation. General information on the use of surrogates can be found, for example,
in the CONSORT/Standard Protocol Items: Recommendations for Interventional Trials [SPIRIT]
Statement Extension for Surrogates [115,116] and for the validation of surrogate outcomes
using meta-analysis in a publication by Xie 2019 [117].

5.2.3.2 Current evidence base on the validation of partial wound closure as a surrogate

The systematic search for suitable studies investigating the validity of the outcome of partial
wound closure as a surrogate for patient-relevant outcomes did not yield any studies that met
the requirements (see Section 5.2.2) for a surrogate validation study. In most of the studies
reviewed in full text, the aim was to analyse the relationship between partial wound closure
and complete wound closure, but in most of the studies reviewed (with the exception of
Gwilym 2023 [118]), no systematic information retrieval was carried out. An adequate
evidence base for surrogate validation was therefore not guaranteed.

The publication identified in the search (Gwilym 2023 [118]) is discussed below as an example.
Although this review does not meet the methodological requirements for a surrogate
validation study, it was one of the few studies that most closely addressed the issue of
surrogate validation for partial wound closure. The following section highlights the areas in
which this review does not meet the requirements.

The aim of the Gwilym 2023 [118] analysis was to summarize all available evidence for the
evaluation of the outcome of partial wound closure as a predictor of complete wound closure
in diabetic foot and venous leg ulcers and to determine the relevance of this outcome. Studies
that examined patients with diabetic foot ulcers or venous leg ulcers were included. There
were no restrictions on the type and design of the studies to be considered. In addition to
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comparative cohort studies, the study pool also includes non-comparative cohort studies and
only one RCT.

In order to obtain a suitable study pool, only RCTs in which both partial wound closure and
complete wound closure were recorded and the respective treatment effects were reported
should have been considered, as causal treatment effects can generally only be derived with
sufficient certainty from RCTs and, in addition, an estimate (with a low risk of bias) of the size
of the treatment effects is required for a surrogate validation study. Based on only one RCT,
as in Gwilym 2023 [118], it is not possible to verify validity using adequate correlation-based
methods.

Subsequently, Gwilym 2023 [118] compared the extent to which the results for partial wound
closure corresponded to the results for complete wound closure (sensitivity, specificity,
positive predictive value, negative predictive value). The aim was to examine whether partial
wound closure is a good predictor of complete wound closure. However, this type of analysis
does not allow the correlation of treatment effects between the surrogate outcome and the
outcome of interest to be determined. In order to use partial wound closure as a surrogate
for complete wound closure, there must be a sufficiently high correlation between the effects
of an intervention on partial wound closure and the effects of this intervention on complete
wound closure [1,114,119,120]. This means that a change in the effect for the outcome of
partial wound closure is accompanied by a change in the effect for the outcome of complete
wound closure that is in the same direction and quantitatively sufficiently similar
[1,114,119,120]. After validation, it should be possible to use the results from the surrogate
validation to draw conclusions about the (uninvestigated) effect of complete wound closure
for studies in which only the effect of partial wound closure is reported. This is not possible
based on the available analysis by Gwilym 2023.

Due to the aspects mentioned above, based on the review by Gwilym 2023 [118], no
conclusion can be drawn about the validity of partial wound closure as a surrogate for
complete wound closure.

5.2.3.3 General options for surrogate validation

Based on the available results/data/studies, it is not possible to draw a general conclusion as
to whether partial wound closure is fundamentally a suitable and valid surrogate for another
patient-relevant outcome for patients with chronic wounds.

As a general rule, surrogate outcomes should only be considered if they have been validated
in a complete study pool using appropriate statistical methods [1]. This validation should be
described in detail [117]. In addition, there are special situations in which validity can be
recognized even without a validation study.
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Assessment of validity based on a surrogate validation study

For an assessment using a surrogate validation study, it must be predefined whether a specific
validation, i.e., the relationship for a specific combination of indication, intervention, and
outcome definition, should be considered, or whether a comprehensive validation, i.e., across
different indications, interventions, and/or different outcome operationalizations, should be
performed. Furthermore, the following criteria should be met:

* |n the case of a specific validation, all studies considered have the predefined indication,
intervention, and outcome definitions.

* |nthe case of a comprehensive validation, the relationship between the surrogate
outcome and the outcome of interest is consistent for any subset of studies or
restrictions to specific indication or intervention areas.

Once these criteria have been specified, a systematic search for RCTs meeting these criteria
must be conducted. Only studies of sufficiently high quality (in terms of RCTs) that have
recorded and reported the surrogate outcome and the outcome of interest in the relevant
population may be included. The study pool must be complete. In the case of a specific
validation, this means that all studies that have been conducted in this population for the
specified indication with the specified interventions and the recorded outcomes must be
included. In the case of a comprehensive validation, studies with all indications and
interventions of interest in the population that have recorded and reported the surrogate
outcome and the outcome of interest should be included if possible. The studies identified for
the validation must be taken into account in their entirety. Ideally, these studies also report
individual patient data. This allows to take into account both the correlation within the studies
and between the studies [121].

If the study pool has been created using a systematic search and can be assumed to be
complete, the correlation is estimated using methodologically recognized validation
procedures. The correlation must be robust for the comprehensive validation, i.e., it must also
deliver consistent results in sensitivity analyses, e.g., for subgroups.

Recognized validation methods are correlation-based methods (see rapid report A10-05
[114]), such as the consideration of the correlation between the effects at the study level and
the surrogate threshold effect (STE) [119,120]. The STE can be calculated to test whether an
effect on the surrogate indicates an effect on the outcome of interest in a new study. It
represents the lower threshold above which an effect on the surrogate must fully lie in order
to infer an effect on the outcome of interest. The results on the STE are generally preferred to
the results on the correlation. The thresholds for the correlation and for the assessment of
the STE, as well as the algorithm for determining validity and the consequences thereof, are
based on the information provided in the rapid report for commission A10-05 [114].
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Assessment of validity in the absence of a surrogate validation study

In addition, there are special situations in which validity can be recognized even without a
surrogate validation study as described above. For this, it is necessary that the relationship
between the patient-relevant outcome and the surrogate outcome is biologically/medically
clearly plausible and that one of the following criteria is met:

1) The occurrence of the surrogate outcome leads to a dramatically reduced risk (point
estimate factor 1/10 or smaller) with regard to the actual outcome.

2) The occurrence of the surrogate outcome leads to a substantially reduced risk (point
estimate factor 1/5 or smaller) with regard to the actual outcome. In addition, the risk
with regard to the actual outcome reaches a minimal level, e.g., that of a non-diseased
population.

3) The occurrence of the surrogate outcome immediately and inevitably also means the
occurrence of the actual outcome.

For Cases 1 and 2, additional conditions must be met. For example, statistically significant
results must be available, at least from cohort studies relating to patients undergoing
treatment; data on the natural course of the disease are not sufficient. Close specificity of
intervention and indication is not required. In addition, the follow-up period must be
sufficiently long to accurately assess the risk of the actual outcome occurring. Furthermore,
at least a focused search should have been conducted to obtain the evidence base.

An example of Case 2 is the surrogate outcome of sustained viral response (SVR) for the
patient-relevant outcome of hepatocellular carcinoma (HCC) in the indication of hepatitis C
(treatment-naive or treatment-experienced, without cirrhosis for various genotypes). The risk
of HCC occurring under SVR is substantially lower than without SVR, with a relative risk (RR)
of 0.21. In addition, the risk of HCC under SVR is comparable to the risk of HCC in the non-
diseased population [122].

Examples of Case 3 are the surrogate outcome of virological response for the patient-relevant
outcome of acquired immunodeficiency syndrome (AIDS)-related disease/death in patients
with untreated human immunodeficiency virus (HIV) infections with virus type 1, and the
surrogate outcome of severe acidosis for the patient-relevant outcome of immediate severe
impairment in newborns with heart defects [123].

5.2.3.4 Specific approach for validating partial wound closure as a surrogate

The following section describes an example of the specific planning of a comprehensive
surrogate validation of the outcome of partial wound closure for the outcome of complete
wound closure. This can also be carried out analogously for other meaningful, patient-relevant
outcomes. Such a research plan should be documented in as much detail as possible in a
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protocol and published prior to implementation [117]. Specifications must be made for the
research question, such as the population under consideration and the surrogate outcome to
be validated, as well as the patient-relevant outcome of interest and the methodology of the
search and analysis. Due to the very broad approach of comprehensive validation, further
considerations regarding specific subgroup and sensitivity analyses, e.g., for different entities,
indications, or interventions, must be made in advance.

Inclusion criteria for surrogate validation for partial wound closure

First, the inclusion and exclusion criteria are defined, taking into account the principles for
information retrieval described in Section 5.2.3.3.

Indication

Patients with chronic wounds.

Intervention — comparison

No restrictions on intervention or comparison.

Outcomes

= Surrogate outcome: percentage reduction in wound area:

For the surrogate outcome, it should be specified in advance how different percentage
reductions in wound area will be handled. For example, classification into categories
such as < 20%, 20% to 40%, 40% to 60%, 60% to 80%, > 80% would be possible.

=  Qutcome of interest: complete wound closure
=  Study duration:

The minimum study duration is 6 months due to the achievement of the outcome of
complete wound closure (see Section 5.1.4). However, depending on the patient-
relevant outcome of interest, a different study duration may be appropriate (see Section
5.1.4).

Study type
RCT

Information retrieval

To ensure the completeness of the study pool, systematic information retrieval using
appropriate search strategies is necessary. The completeness of the study pool is particularly
challenging in the area of medical devices, as there is no general registration requirement for
such studies. Therefore, manufacturer inquiries are generally useful in order to achieve
completeness of the study pool.
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Primary sources of information

= Bibliographic databases
= Study registries
=  Manufacturer inquiries

o Manufacturers of interventions relevant to surrogate validation are identified
through an exploratory search. Specifying the inclusion and exclusion criteria listed
above, they are asked to identify relevant studies they conducted for the present
research question and to submit the corresponding study data in the form of study
reports. This applies in particular to studies that have not yet been published. The
additional submission of individual patient data is desirable.

Statistical analysis

If the conditions for the study pool are met, the correlation is estimated using
methodologically recognized validation procedures. Recognized validation procedures are
correlation-based procedures (see rapid report A10-05 [114]) such as the consideration of the
correlation between the effects at the study level and the STE [119,120]. The thresholds for
the correlation and for the assessment of the STE, as well as the algorithm for determining
validity and the consequences thereof, should be based on the information provided in the
rapid report on commission A10-05 [114].

Subgroup and sensitivity analyses

In the area of chronic wounds, it can be assumed that the validity of a surrogate cannot be
transferred to the majority of wounds, or only to a limited extent (see Section 5.1.2). For the
comprehensive validation of partial wound closure as a surrogate for other patient-relevant
outcomes, it therefore makes sense to define certain subgroups in advance, such as wound
entities, categorical degree of partial wound closure, wound size, comorbidities, etc., for
which validity is to be tested. Any heterogeneity in the effects should be adequately explained
and taken into account. In the case of unexplained heterogeneity, further divisions of the
study pool can be made in the form of sensitivity analyses, provided this is reasonably possible
given the size of the study pool. In principle, the correlation should be consistent for any
subsets of studies or when restricted to specific indication or intervention areas. This serves
to test the robustness of the correlation. Additional methods such as cross-validation,
bootstrap validation, or leave-one-out validation [117] can be used to test how the inclusion
or exclusion of studies affects the validation result.

Derivation of conclusions about the surrogate of partial wound closure

Based on the example of surrogate validation described here, conclusions can be drawn about
the validity of partial wound closure as a surrogate for complete wound closure after the
analyses have been completed. As described above, in addition to testing for validity in the
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overall pool, a comprehensive surrogate validation should examine whether and for which
prespecified subgroups or subsets the validity of the surrogate could be demonstrated. If
necessary, the examination of the overall pool may reveal additional subgroups that should
also be considered. The results for individual subgroups or subsets may potentially show that
the surrogate is not equally valid for all subgroups or subsets.
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6 Discussion

Based on health insurance data, it has been determined that approximately 800,000 people
in Germany are affected by chronic wounds [34,42]. The patients affected live with substantial
and long-term limitations. The treatment of chronic wounds is complex and there are
numerous treatment options available. However, there is a lack of meaningful clinical trials
and evidence-based treatment recommendations based on them. Large parts of this
therapeutic area remain unexplored.

The lack of high-quality evidence makes rational treatment and reimbursement decisions
difficult or even impossible. Improving the evidence base is therefore essential for the care of
patients with chronic wounds [124]. Overall, it is clear that the basic requirements for clinical
trials on wound products hardly differ from the requirements for clinical trials on other
medical interventions — the same applies to the framework conditions. Therefore, any
demands for substantially different (mostly lower) evidence requirements for wound products
are medically and scientifically unfounded and not in the interest of good patient care.

This scientific report identified key aspects in the conduct of studies in the therapeutic area of
wound treatment that offer starting points for improving the conduct and reporting of valid
and meaningful studies in the future.

Regulatory requirements for wound care products

Wound care products are generally subject to the German Medical Devices Act, which means
that manufacturers only have to demonstrate technical safety within the framework of CE
marking and prove the clinical performance and acceptability of the risk-benefit ratio of their
products [125]. If the dressings meet the definition of the German Drug Directive, they can be
prescribed to patients at the expense of the statutory health insurance system.

The demonstration of benefit based on high-quality evidence is currently only required for
medical devices that belong to a high-risk class. This is reflected in the available evidence base
in the therapeutic area of chronic wounds, which do not belong to medical devices with a high-
risk class. For example, the S3 guideline on topical treatment for difficult-to-heal and/or
chronic wounds due to PAD, diabetes mellitus, or chronic venous insufficiency [17] provides a
total of 53 recommendations for the diagnosis and treatment of chronic wounds, but only 14
of these recommendations are based on evidence (defined as based on study results). Thirty-
nine recommendations are based exclusively on expert opinions (consensus-based). There is
a need for action here to improve the evidence base for rational treatment decisions in the
interests of patients.

Against this background, it seems sensible that, at least for wound dressings that actively
influence the physiological and pathophysiological processes of wound healing through
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pharmacological, immunological, or metabolic properties, a new legal regulation has been
created that requires a demonstration of benefit for these very products. In future, these
products, known as “other wound treatment products” (“Sonstige Produkte zur
Wundbehandlung”, sPzW), can only be included in Annex V of the German Drug Directive [126]
and thus become prescribable if their benefit has been demonstrated. This represents an
important incentive to improve evidence generation in the therapeutic area of chronic
wounds and is therefore to be welcomed in principle [19]. It should also be emphasized here
that the G-BA is offering manufacturers consultation services to support both study planning
and data analysis. This central consultation service is expected to result in a better evidence
base for these products in the future, thus enabling evidence-based care.

Improving study planning and conduct

Reviews of various interventions in the therapeutic area of chronic wound treatment describe
substantial methodological shortcomings in the identified studies with regard to study design,
conduct, and analysis [5,9,46,50,58,59]. These include the formulation of adequate research
questions, the definition and recording of relevant outcomes, comprehensible sample size
calculation, and blinding. Studies with such fundamental shortcomings are not economically
viable in terms of research and ultimately do not provide any relevant insights for patient care.

In the area of drug approval, a large number of uniform guidelines with recommendations
(ICH guidelines) have been developed and implemented in recent decades within the
framework of the International Conference on Harmonization of Technical Requirements for
Registration of Pharmaceuticals for Human Use (ICH), covering topics such as quality and
safety as well as preclinical/clinical requirements. These guidelines can serve as a guide and
can also be used for the testing of wound treatment product; it would be desirable to establish
and implement such standards for the development of these products.

Publication of clinical trials

In addition to the lack of planning and conduct of high-quality RCTs in the therapeutic area of
chronic wound treatment, the results of the studies that have been conducted are often not
published at all or are often not published in full [36,37]. This is also due to the fact that there
is no registration requirement for studies in the therapeutic area of wound treatment or for
studies on medical devices in general — this potentially results in publication bias. On the one
hand, this is problematic because patients and doctors do not have access to potentially
relevant results for treatment decisions. On the other hand, existing limited resources are
potentially used to answer questions in clinical trials, even though these results already exist
but have not been published. Furthermore, secondary research projects (e.g., surrogate
validations, systematic reviews) are made more difficult or even impossible. For example, 32
studies were excluded from a systematic review of wound dressings and topical agents for
arterial ulcers [5] because they did not report results separately by entity. The authors point
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out that a large proportion of these studies could have been included in the analyses if
corresponding subgroup analyses had been available.

For clinical trials on medical devices, prospective registration in a suitable study registry (e.g.,
on ClinicalTrials.gov) and public access to study data (study protocol; study results) via results
databases should therefore be made mandatory, as has been the case for medicinal products
in the EU since 2012. In addition, there should be a publication requirement to make study
data publicly available in a timely manner.

Patient-reported outcomes and adverse effects are not sufficiently taken into account in
study planning

In studies in the therapeutic area of chronic wounds, many outcomes are recorded that are
not (clearly) relevant to patients. For example, partial wound closure is often recorded and
described as a surrogate for complete wound closure without reference to corresponding
analyses to demonstrate the validity of the surrogate outcome. Even on the basis of a
systematic search, no corresponding surrogate validation study was identified. As part of the
commenting procedure on the preliminary report, Lammert 2024 [127] was presented as a
further publication examining the surrogate of partial wound closure. Similar to the analysis
by Gwilym 2023 [118] described in this rapid report, Lammert 2024 does not meet the
necessary requirements for surrogate validation. Reasons for this include the lack of suitable,
high-quality RCTs, the inclusion of observational studies, the purely qualitative summary of
study results, and the lack of presentation of correlations.

Complete wound healing is usually the primary treatment goal of wound treatment, and
products that achieve this in defined therapeutic situations should have higher
reimbursement than products for which such a therapeutic effect has not been proven.
However, this does not mean that treatment effects can be derived exclusively on the basis of
complete wound healing. By linking the effects of partial wound closure to an outcome that is
directly relevant to the patient, such as social participation, a substantial improvement in the
patient's life situation can be demonstrated in certain treatment situations.

However, this requires that patient-reported outcomes on morbidity, activities of daily living,
social participation, or health-related quality of life are also recorded in intervention studies
on wound treatment, which is currently rarely the case [128]. This is particularly necessary
because the quality of life of patients with chronic wounds is potentially substantially reduced
due to wound pain and the resulting mobility restrictions, sleep disorders, difficulties with
personal hygiene, or reduced food intake [18]. In addition, patients may experience anxiety,
frustration, and a reduction in social contacts, even leading to social isolation [41]. The
relevance of these factors also became clear in discussions with affected patients during the
preparation of the report. Improving symptoms, social participation, and health-related
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quality of life is therefore a central treatment goal in the treatment of chronic wounds and
should be a central component of clinical trials — the demonstration of benefit based on these
outcomes is fundamentally possible. A few validated instruments are already available for this
purpose. The situation is similar for outcomes on adverse effects. These are also often not
systematically recorded, which means that it is not possible to adequately weigh up the
benefits and harms of the treatments under investigation. Here, too, established coding
systems and standardized analyses are already available that can also be used in wound
treatment studies. An internationally agreed set of standard outcomes (core outcome set)
could be used to standardize data collection in a modular way, both across wound types and
for specific wound types. This would improve the comparability of study results and also
facilitate the performance of meta-analyses. No such core outcome set exists at present.

In summary, chronic wounds represent a relevant health problem in Germany. Large parts of
this therapeutic area are unexplored, and there is therefore a substantial need for research.
The future requirement to demonstrate the benefit of “other wound treatment products”
(SPzW) represents an opportunity to improve evidence-based care for patients with chronic
wounds.
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7 Conclusion

This report provides recommendations for the planning and conduct of healthcare-relevant
studies in the therapeutic area of chronic wounds. Key points include the definition of a
treatment protocol for the test and control interventions and for any concomitant treatments
as well as the definition of an appropriate observation period. Even when investigating
interventions with short-term treatment goals, a sufficiently long observation period should
be planned in order to be able to rule out negative effects on the overarching treatment goal
of complete wound healing or a substantial improvement in the patient's life situation with
sufficient certainty.

Patients, study staff, and outcome assessors should be blinded. Mandatory participant
information and education about the potential benefits or harms of the treatment options
used in the study should be provided in a neutral manner. In addition to the outcome of
complete wound closure, the recording of patient-reported outcomes on morbidity, activities
of daily living, social participation, health-related quality of life, and adverse effects is
particularly important. Consistent implementation of these recommendations will
substantially improve the evidence base for the treatment of chronic wounds and thus also
the care of patients.

Complete wound closure is usually the primary treatment goal, but in some situations, partial
wound closure can also mean a substantial improvement in the patient's life situation.
However, the reduction in wound size alone is not usually sufficient to justify a benefit. For
example, without knowledge and evaluation of the specific wound characteristics, it is unclear
what a 50 percent reduction in wound area means for patients and whether this change is
perceived as a noticeable improvement in their respective life situation. In order to derive a
benefit, it must therefore be sufficiently certain that partial wound closure has a direct impact
on patient-relevant aspects, in particular improvements in health-related quality of life,
activities of daily living, pain, and a noticeable change in a distressing wound characteristic
(e.g., ulceration) that goes beyond size. To this end, the achievement of partial wound closure
in clinical trials can be linked to the achievement of at least one directly patient-relevant,
temporally-associated event.

Suitable studies that examine the validity of the outcome of partial wound closure as a
surrogate for patient-relevant outcomes and meet the requirements for a surrogate validation
study are not yet available. This rapid report therefore presents a proposal for the planning of
a surrogate validation study.
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