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1 Disclaimer

The EuroGuiDerm guideline was developed in accordance with the EuroGuiDerm
Methods Manual v1.3, which can be found on the website of the European Der-
matology = Forum (EDF), subsection EuroGuiDerm/EDF  Guidelines
https://www.guidelines.edf.one/guideline-methods. This work is licensed under
the Creative Commons Attribution-NonCommercial- 4.0. For further information
on copyright in case of translation, adaptation, commercial use etcetera, see EDF

website. Copyright © European Dermatology Forum.

These evidence- and consensus-based guidelines contain recommendations
that were developed to assist clinicians in the care of patients in specific clinical
conditions. The recommendations are based on the available evidence and their
development followed a pre-specified, standardized process. Nevertheless,
guidelines do not replace the clinicians’ knowledge and skills, since guidelines
never encompass therapy specifications for all medical decision-making situa-
tions. Guidelines should not be deemed inclusive of all proper methods of care
nor exclusive of other methods of care reasonably directed to obtaining the same
results. Deviation from the recommendations may be justified or inevitable in spe-
cific situations. The ultimate judgment regarding patient care must be individual-
ized and must be made by the physician and patient in the light of all presenting

circumstances.

Safety aspects that were considered within these guidelines do not represent a
comprehensive assessment of all available safety information for the included
interventions. They are limited to those aspects chosen for evaluation and the
information available in the included clinical trials. Readers must carefully check
the information in these guidelines and determine whether the recommendations
(e.g. regarding dose, dosing regimens, contraindications, or drug interactions)

are complete, correct, up-to-date and appropriate.

European guidelines are intended to be adapted to national or regional circum-
stances (regulatory approval and availability of treatments, health care provider
and insurance systems). Particularly, the approval situation/availability/reim-
bursement of the different treatment options has to be adapted to the national

situation. Thus, the national medical societies associated adopting European
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Guidelines will be responsible for the adoption and implementation of the guide-

lines on a national level.
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2 Introduction

Nast
l. Notes on use

This guideline is an update of the 2016 edition (1). Sections that have been added
or modified in response to the prioritized key questions are highlighted in blue

text.
.  Accompanying documents:

The EuroGuiDerm Guideline for the Treatment of Acne Methods report & Evi-
dence tables are available as supplementary files and on the EDF website:

https://www.quidelines.edf.one/quideline-methods.

lll.  Funding

The development of this EuroGuiDerm guideline was funded through the Eu-
roGuiDerm Centre for Guideline Development. The European Dermatology Fo-
rum (EDF) is responsible for fundraising and holds all raised funds in one ac-
count. The EuroGuiDerm Team is not involved in fundraising or in the decision
making on which GL/CS development is funded. The decisions on which GL/CS
is funded are made by the EuroGuiDerm Board of Directors independently. The
EDF or any other body supporting guideline work is never involved in the devel-

opment of this guideline and had no say on its content or focus.

2.1 Objectives of the guideline

The general objectives of the acne guidelines are:
Improvement in the care of acne patients

The idea behind this guideline is that recommendations based on a systematic
review of the literature and a structured consensus process will improve the qual-
ity of acne therapy in general. Personal experiences and traditional therapy con-
cepts should be critically evaluated and replaced, if applicable, with the con-
sented therapeutic recommendations. In particular, a correct choice of therapy
should be facilitated by presenting the suitable therapy options in a therapy algo-

rithm, taking into account the type of acne and the severity of the disease.

Reduction of serious conditions and scarring

3
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As a result of the detailed description of systemic therapies for patients with se-
vere acne, reservations about these interventions should be overcome to ensure
that patients receive the optimal therapy. With the timely introduction of sufficient
therapies, the development of serious post-acne conditions, severe scarring and

adverse psychosocial impact should be reduced.
Promotion of adherence

Good therapeutic adherence is key to treatment success. Adherence is facilitated
by knowledge of the product being used, for example treatment duration, the ex-
pected onset of effect, the sequence of the healing process, the maximal achiev-

able average effect, expected adverse events, and the benefit to quality of life.
Reduction of antibiotic resistance

The use of topical and systemic antibiotics should be optimized by using appro-
priate combinations for a predefined duration, in order to reduce the development

of antibiotic resistance.

For this targeted update, the group selected 3 key questions, that were perceived

as the most relevant questions to be dealt with in the update:

1)

a) "For which types of ache and patient groups should isotretinoin be recom-
mended versus systemic antibiotics, and with what strength of recommen-
dation?"

b) "For what duration can treatment with systemic antibiotics be adminis-
tered?"

2) "For which types of acne and patient groups should hormonal treatments and
spironolactone be recommended, and with what strength of recommenda-
tion?"

3) "For which types of acne and patient groups should the new acne treatments
(trifarotene and clascoterone) be recommended, and with what strength of

recommendation?"
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2.2 Target population

Health care professionals

This guideline has been developed to help health care professionals provide op-
timal therapy to patients with mild, moderate or severe acne. The primary target
groups are dermatologists and other professionals involved in the treatment of
acne, such as paediatricians and general practitioners. The target group may
vary with respect to national differences in the distribution of services provided

by specialists or general practitioners.
Patients

The recommendations of the guideline refer to patients who suffer from acne.
These are mainly adolescents treated in outpatient clinics. The appropriate ther-
apy option is presented according to the type of acne that is present. The primary
focus is the induction therapy of facial acne, recommendations also encompass
patients with more widespread acne affecting the trunk (see chapter 2.5). Non-
primary target groups are patients with special forms of acne, such as, occupa-

tional acne, chloracne and acne neonatorum.

2.3 Pharmacoeconomic considerations

European guidelines are intended for adaptation to national conditions. It is be-
yond the scope of this guideline to take into consideration the specific costs and
reimbursement situations in every European country. Differences in prices, reim-
bursement systems, willingness and ability to pay for medication among patients
and the availability of generics are too large. Therefore, pharmacoeconomic con-
siderations will have to be taken into account when guidelines are developed at

national and local levels.

The personal financial and health insurance situation of a patient may necessitate
amendments to the prioritisation of treatment recommendations. However, if fi-
nancial resources allow, the suggested ranking in the therapeutic algorithm

should be pursued.
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2.4 Considerations with respect to vehicle for topical treat-

ments

The skin type, the sex, age and stage of disease has to be taken into considera-
tion when choosing the vehicle for topical treatments. The efficacy and safety/

tolerability of topical treatments are influenced by the choice of vehicle.

2.5 Considerations regarding area of involvement

The face is the primary region of interest for the treatment of acne. Appearance,
scarring, quality of life and social stigmatization are important considerations
when dealing with facial dermatological diseases.

The recommendations of this guideline apply primarily to the treatment of facial
acne. More widespread involvement will certainly favour earlier use of a systemic

treatment due to the efficacy and practicability of such treatments.

2.6 Clinical features and variants

Layton

Acne (synonym “acne vulgaris”) is a polymorphic chronic inflammatory skin dis-
ease nearly always affecting the face (99 %) and clinically presents with open
and/or closed comedones and inflammatory lesions including papules, pustules
and nodules. Scarring and acne-induced hyperpigmentation are frequently seen
clinical sequelae in acne. It also commonly affects the back (up to 60 %) and

chest (up to 15 %) (2-4). Seborrhoea is a frequent feature (5).

The clinical picture embraces a spectrum of signs, ranging from mild comedonal
acne, with or without sparse inflammatory lesions (IL), to acne conglobata or ag-
gressive fulminant disease with deep-seated inflammation, nodules and in some

cases associated systemic symptoms.
2.6.1 Comedonal acne

Clinically non-inflamed lesions develop from the subclinical microcomedo which
is evident on histological examination early in acne development (2). These le-
sions encompass both open (blackheads) and closed comedones (whiteheads)
(6). Closed comedones are often inconspicuous with no visible follicular opening.

Larger closed comedones of greater than 3mm diameter are known as
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macrocomedones. Longitudinal studies have confirmed that early onset acne
with mid-facial comedones as an early feature is associated with a poorer prog-

nosis (7).
2.6.2 Papulopustular acne

Most patients have a mixture of comedonal and inflammatory lesions (8). Inflam-
matory lesions arise from the microcomedo or from comedonal lesions and may
be either superficial or deep (9). Superficial inflammatory lesions include papules
and pustules (5 mm or less in diameter). These may evolve into nodules defined
as >5 mm in more severe disease (10 mm has also been suggested as a cut-off).
Inflammatory macules represent early inflammatory stage of lesions or represent
regressing lesions that may persist for many weeks and contribute markedly to
the general inflammatory appearance (8) and may result in acne-induced atrophic

scarring (10).
2.6.3 Nodular/ conglobate acne

Nodules are defined as firm, inflamed lesions >5 mm diameter (10 mm has also
been suggested as a cut-off (11)) and are often tender on palpation (11). They
may extend deeply and over large areas, frequently resulting in painful lesions,
exudative sinus tracts and tissue destruction. Conglobate acne is a rare but se-
vere form of acne found most commonly in adult males with few or no systemic
symptoms. Lesions usually occur on the trunk and upper limbs and frequently
extend to the buttocks. In contrast to ordinary acne, facial lesions are less com-
mon. The condition often presents in the second to third decade of life and may
persist into the sixth decade. Conglobate acne is characterized by multiple
grouped comedones sometimes with fistular arrangement amidst inflammatory
papules, tender, suppurative nodules which commonly coalesce to form sinus

tracts. Extensive and disfiguring scarring is frequently a feature.
2.6.4 Other acne variants

There are several severe and unusual variants or complications of acne as well
as other similar diseases. These include acne fulminans, drug induced acne,
gram-negative folliculitis, mechanical acne, oil/ tar acne, chloracne, acne in neo-

nates and infants and late onset, persistent acne, sometimes associated with
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genetic or iatrogenic endocrinopathies. The current guidelines do not lend them-

selves to comprehensive management of all of these variants.
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3 Assessment, comparability of treatment outcomes
Layton
3.1 Acne grading

Acne can be largely assessed from two perspectives: objective disease activity
(based on measurement of visible signs) and quality of life impact. There are
other aspects of measurement, such as site and extent of disease, sebum
amount and constituents, colonisation by Cutibacterium acnes (C. acnes) [previ-
ously known as Propionibacterium acnes] and associated microbial dysbiosis,
development of scarring and/ or economic impact which all contribute to overall

severity.

Accurately assessing outcomes from therapy is notoriously difficult in acne (12).
Many different approaches have been adopted but very few are validated. The
inconsistent application of a standard method for assessing acne severity chal-
lenges interpretation of results from interventional studies. There are detailed re-
views and reflections on this subject by Lehmann et al. (13), Barratt et al. (14),
Witkowski et al. (15), Thiboutot et al. (16), Gollnick et al. (17) and Tan et al. (18).
The Acne Core Outcome Research Network (ACORN) has identified 7 core out-
come domains through a Delphi consensus (see Figure 1 below). These are now
informing areas for assessment with the potential for development and adoption

of future tools for use in clinical practice and trials (19).

Satisfaction
with
appearance

Long-term Health-related
acne control quality of life

Extent of Signs and

Adverse Events
Symptoms

scars/dark
marks

Satisfaction
with treatment
received

Figure 1: Core outcome domains in acne (modified after Layton et al. 2017) (19)
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Proper lighting, appropriate patient positioning and prior facial skin preparation
(gentle shaving for men, removal of make-up for women) are helpful in facilitating
accurate assessment. Palpation in addition to visual inspection may also help

define lesions more accurately.

Mechanisms to assess acne lesions using digital multimodal imaging are being
evaluated but have not yet been accepted or validated for use in clinical practice
(20). Patient reported outcomes are now also being considered as an important
part of overall assessment (21). However, the most frequently used outcome
measures to assess acne involve grading or counting. These evaluations can be
further divided into: (i) an evaluation according to the predominant lesion type; (ii)
evaluations of separate individual lesions; (iii) overall or ‘global’ assessment. Le-
sion counts are essential for clinical trials as they offer a reliability not evident in
global assessment, however counting remains impractical for use in the day-to-
day clinic (22) and does not accurately reflect overall severity (23). In systematic
reviews, global grading has been used as an efficacy measure in up to 62% of
acne trials (13, 14) and the USA Food and Drug Administration (FDA) has man-
dated global grading as one of two efficacy measures in which superiority must
be demonstrated for approval of acne therapies (23). However, no one global
system has been established as a standard: some utilize quantitative measures
e. g. lesion counts and numeric ranges and others are based on qualitative de-

scriptions.
3.1.1 Acne grading systems
3.1.1.1 Sign-based methods

Despite a range of methods being used to measure acne in the 1960’s and
1970’s, it was the Leeds technique (8) that dominated ache measurement for a
long time. The Leeds technique included two methods; the grading technique and
the counting technique. The grading technique allocated patients a grade from 0
to 10, with seven subgroups between 0 and 2. Photographic guides illustrating
each grade are given, but the importance of also palpating lesions is stressed.
The experience on which this system was based stemmed from the pre-isotret-
inoin era, and acne of the severity described by grades above 2 is now rarely
seen. The counting technique involves the direct counting of non-inflamed and

inflamed lesions, including superficial papules and pustules, deep inflamed

10
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lesions and macules. The revised Leeds acne grading system (24) includes nu-

merical grading systems for the back and chest as well as for the face.

The Echelle de Cotation des Lesions d’Acne (ECLA) or “Acne Lesion Score
Scale” system has demonstrated good reliability (25). However, ECLA scores do
not correlate with quality of life scores and the use of both disease and quality of

life scores is suggested (26).

Persisting hyperpigmentation after active acne has settled is of great concern to
many patients. An instrument to measure this has been described, the post acne
hyperpigmentation index (PAHPI) (27).

3.1.1.2 Global assessment techniques

Global assessment scales incorporate the entirety of the clinical presentation into
a single category of severity. Each category is defined by either photographs with
a corresponding numeric scale or by descriptive text. Grading is a subjective task,
based on observing dominant lesions, evaluating the presence or absence of in-
flammation, which is particularly difficult to capture, and estimating the extent of
involvement. Global methods are much more practically suited to clinical practice.
In clinical investigations, they should be combined with lesion counts as a co-
primary endpoint of efficacy (28). A simple photographic standard-based grading
method using a 0-8 scale has been successfully employed in several clinical trials
(29).

A very simple classification of ache severity was described in the 2003 report
from the Global Alliance for better outcome of acne treatment (17). This basic
classification was designed to be used in a routine clinic, and its purpose was to
map treatment advice onto common clinical presentations. For each acne de-
scriptor a first-choice therapy is advised, with alternatives for females and mainte-
nance therapy. There are five simple descriptors: mild comedonal, mild pap-
ulopustular, moderate papulopustular, moderate nodular, and severe nodular/
conglobate. A series of eight photographs span and overlap these five de-
scriptors. Different facial views and different magnifications are used, reducing

the comparability of the images.

In 2005, the FDA proposed an investigator global assessment (IGA) that repre-

sented a static quantitative evaluation of overall acne severity. To accomplish

11
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this, they devised an ordinal scale with five severity grades, each defined by dis-
tinct and clinically relevant morphological descriptions that they hoped would min-
imise inter-observer variability. Indeed, the more detailed descriptive text has re-
sulted in this system being considered to provide even greater reliability than pre-

vious global assessments (23).

The Comprehensive Acnhe Severity System (CASS) was developed by extending
a pre-existing 6-category facial IGA scale, ranging from clear through to very se-
vere grading, to include the chest and back (30). This has been validated and
provides a global system that includes a restricted number of categories to allow
for a practical and comprehensive approach when assessing treatment out-

comes.

In order to give treatment recommendations based on disease activity, the EU
Guideline group has considered how best to classify acne patients. It has used

the following simple clinical classification:

1. Comedonal acne

2. Mild - moderate papulopustular acne

3. Severe papulopustular acne, moderate nodular acne
4. Severe nodular acne, conglobate acne

Other already existing systems are very difficult to compare with one another.
The group has tried to map the existing systems to the guidelines’ clinical classi-
fication. However, in many cases the systems do not include corresponding cat-
egories and often it has to be considered an approximated attempt rather than a

precise mapping (Table 1).

Table 1: Comparison of different ache assessment scales. This is an attempt to ap-
proximately map the various published acne classifications to the simple four group
classification used in this guideline.

Mild-moderate Severe pap- Severe nodular
L Comedonal ulopustular acne,
Publication papulo-pustular acne, conglo-
acne moderate nodular
acne bate acne
acne
Pillsbury 1956 (31) - 1-4 2-4 2-4
1=<10
. 2=10-25
Kligman 1976 (32) 3= > 92550 -
4=>50

12
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Severe pap-

Mild-moderate Severe nodular

Publication Cor:‘gggnal papulo-pustular ;Igggrs;elirozcur}; acne, conglo-
acne bate acne
acne
(facial comedo-
nes)
Michaelsson 1977 (33) - 0-30 20-30 20 ->30
Cook 1979 (29) 0-1 2-4 6
Wilson 1980 (34) 0 2-4 6-8
Allen 1982 (35) 0-2 2-6 6
Burke (L‘(S'se)ds) 1984 0.5 0.75-2 2-3 3-8
Pochi 1991 (28) Mild Mild/moderate Moderate Severe
O'Brien (Leeds) 1998 ) ) ) 11 - 12, nodulo-
(face) (24) 1-3 4-7 8-10 cystic
Flis4 -5,
Dreno 1999 (25) FIR1-5 Fllsl-4 Flip1-4 Fllp4-5
Lehmann 2002 (13) Mild Mild/moderate Severe Severe
. Mild papular-pus-
. Mild comedo- Severe nodular/
Gollnick 2003 (17) nal tular, moderate Moderate nodular conglobate

papular-pustular

4 Severe: up to

1 Almost clear: | 2 Mild: some NIL 3 Moderate: man fI;nrﬁrrLyaPoorn-:anr;d
FDA'’s IGA for acne rare NIL with but no more than ) y . y
vulgaris (2005) (23) no more than 1 a few papule/ NIL, some IL no inflammatory le-
more than 1 nodule sions, but no
papule pustule

more than a few
nodular lesions

Del Rosso 2007 (3) - Mild Moderate Severe

Severe: 21-50
. ) A papules - pus-

Tan 2007 (30) - Mild: Ougn'j’l?s’“'es gﬂfj‘fgsra_teh gtﬁl‘l o | tules, Veryse-

P pap P vere: >50 IL Se-

vere

Mild 0-5 Moderate 6-20 Severe 21-50

. apules and
Hayashi 2008 (36) - Papules and pus- Papules and pus- P pf)ustules
tules tules
>50 very severe
Layton 2010 (37) - Mild Moderate Severe
Mild Moderate Severe
Dreno 2011 (38) 0-5 1.2 94 5

3.1.1.3  Quality of life methods

The use of Patient Reported Outcome Measures (PROMS) and Health Related
Quiality of Life (HRQoL) tools to capture the impact of acne as well as the impact
of treatment on the patient’s life as a means of supporting the identification of
those vulnerable to psychological complications is of great importance. Adopting
a HRQoL measure as an integral part of acne management is now routinely rec-
ommended. In order for quality of life measures to be used more frequently in

routine clinical work, they need to be easy to use, the scores need to be
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meaningful, and they need to be readily accessible. It is possible to measure the
impact of acne on quality of life using several questionnaires. There are acne-
specific, dermatology-specific and generic measures, which can be used across
all diseases.

Acne specific measures include ComPAQ and ComPAQ-SF (39) and the “As-
sessments of the Psychological and Social Effects of Acne” (APSEA) question-
naire (40, 41), both of which capture facial and truncal acne, the Cardiff Acne
Disability Index (42, 43) the Acne Quality of Life Scale (AQOL) (44), the Acne-
specific Quality of Life Questionnaire (Acne-QolL) (45) and the short version of
this, the Acne-Q4 (46). A recent novel patient reported outcome measure, the
Acne Symptom and Impact Scale (ASIS) seeks to capture both symptoms and
impacts of facial acne (47, 48).

Of measures available it has been suggested that 2 PROMs can currently be
recommended for use in acne clinical studies: The Acne-Q and CompAQ. Evi-
dence on content validity and other measurement properties were lacking for all
PROMs; further research investigating the quality of remaining acne-specific, der-
matology-specific, and generic HRQoL PROMSs is required to recommend their
use (49).

Another study suggested high internal consistency (Cronbach's alpha 0.74-0.96)
and reliability (intraclass correlation coefficient values 0.88-0.97) for both Skin-
dex-16 and CompAQ and better construct validity when compared with Acne-
QoL. However, gqualitative data uncovered wide-ranging views regarding usability
and acceptability with no PROM showing superior usability and acceptability. The
authors confirmed that any PROM should be acceptable for further research in
adult acne but researchers should consider the different domains and whether
they will measure only facial or facial and truncal acne before making a selection
(50).

Dermatology specific measures used in acne include the Dermatology Life Qual-
ity Index (DLQI) (51-53), the Children’s Dermatology Life Quality Index (CDLQI)
(54) and Skindex-29, -16 (55). Generic measures used in acne include the SF-
36 (56) and the General Health Questionnaire (56). The Skindex-16 has recently
been shown to be reliable and a valid instrument for measuring quality of life

among patients with acne. Some floor and ceiling effects were noted for the
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symptoms and functioning domain, therefore the authors concluded that it is also
possible that items in these domains may have less relevance for patients with
acne or may be less sensitive among those with milder severity (57). Further

validation work is on-going with other measures.

In addition, it is possible to measure the secondary impact of acne on the lives of
partners and other family members, using a dermatology specific measure, the
Family Dermatology Life Quality Index (58) and a generic measure, the Family
Reported Outcome Measure (FROM-16) (59).

Patient satisfaction with treatment is also an important aspect to consider.
ACORN have recently assessed the adapted use of DermSat-7 in acne and it to
be an effective tool in a cross-sectional study for measuring treatment satisfac-
tion, particularly effectiveness and overall satisfaction domains, among patients
with acne. Further research is needed to examine additional measurement prop-
erties of the DermSat-7, such as content validity and interpretability, as well as to
validate the DermSat-7 in other populations of patients with acne as this was a

single centre study (60).

Acne also affects functional abilities. Patients are prone to embarrassment and
social withdrawal, depression, anxiety and anger. The combined use of QoL and
psychosocial questionnaires is essential to adequately understand just how se-
verely the disease is affecting a patient, and can aid in assessing the efficacy of
therapy and justifying clinical decisions. In patients with a severe impact on their

quality of life, a more aggressive therapy may be justified.

3.2 Prognostic factors that should influence treatment choice

3.2.1 Prognostic factors of disease severity

A number of prognostic factors relating to more severe disease should be con-
sidered when assessing and managing acne. These are outlined and evidenced
in review papers published by Holland and Jeremy 2005 (61) and Dréno et al.
2006 (62) and include family history, course of inflammation, persistent or late-
onset disease, hyperseborrhoea, androgenic triggers, truncal acne and/ or psy-
chological sequelae. Reported risks include family history, course of inflamma-
tion, persistent or late-onset disease, hyperseborrhoea, androgenic triggers, trun-

cal acne and/ or psychological sequelae and in some cases certain foods, alcohol
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and smoking have shown a positive correlation. Previous infantile acne may also
correlate with resurgence of acne at puberty and early age of onset with mid-
facial comedones, early and more severe seborrhoea and earlier presentation
relative to the menarche are all factors that should alert the clinician to increased

likelihood of more severe acne.

3.2.2 Theinfluence of the assessment of scarring/ potential for scarring

on disease management

Acne scarring, albeit mild, has been identified in up to 95 % of patients attending
a dermatology clinic (63). Scarring usually follows deep-seated inflammatory le-
sions, but may also occur as a result of more superficial inflamed lesions in scar-
prone patients. Scars may show increased collagen (hypertrophic and keloid
scars) or be associated with collagen loss (atrophic scars: more frequent) (64).
The duration of inflammation relates to scar production hence a delay in appro-

priate management is more likely to result in significant scarring (30, 63).

Acne scarring should always be included in the assessment of acne severity.
Scars can produce significant disfigurement and psychosocial impairment in their
own right with increased negative psychosocial impact (65, 66) and stigmatization
(67). The difficulty in evaluation of acne scars is manifold and clinical assessment
of scars demonstrates significant variation between assessors (68). Several dif-
ferent systems have been described to evaluate acne scars (see Table 2). Other
techniques have been employed in an attempt to quantify scarring at specified
time points in relation to treatment. These include ultrasound (69) surface pro-
filometry using silicone imprints (70), standardized photography (71), and three
dimensional in vivo microtopography measurements (72), dermoscopy, reflec-
tance confocal microscopy and optical coherence tomography and optical coher-

ence tomography (73).
A recent COSMIN review identified 3 PROMS to assess acne scarring (74).

However, to date no single validated method to evaluate the extent or volume
deficiency of acne scars has been uniformly adopted for use in routine clinical

practice.

The presence of scarring should support aggressive management and therapy

should be commenced early in the disease process.
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Table 2: Acne scar severity grading systems, *PROMs for acne scarring assessment

Acne Scar System Severity Scheme Regional Relevance

Leeds (63) Numeric (Maximum 30 for each re- | Face, chest and back
gion)

Echelle d’Evaluation Clinique des | Numeric (maximum 540) Face

Cicatrices d’Acne (75)

Qualitative Global Acne Scarring | Four descriptive grades Face, chest and back
Grading System (76)

Quantitative Global Acne Scarring | Numeric (maximum 84) Face
Grading System (77)

Patient and Observer Scar Assess- | Numeric  (maximum 50 ob- | Face
ment Scale (POSAS) (78) server/maximum 60 patient)

New evidence-based facial acne | Global, Dispersion, Numeric Face
scar evaluation tool (FASET) to as-
sess atrophic scars (79)

*Acne-Q Scar Subscale (PROM) 10-item scale Face

*Facial Acne Scar Quality of Life | 10-item scale Face
Scale (FASQolL) (PROM)

*Self-assessment Acne Related | 5-item scale Face
Scars (SCARS) (PROM)

Of the three PROMS identified in the recent review (74), each PROM was found
to have adequate development and sufficient content validity. The Acne-Q Scar
subscale was also found to have sufficient structural validity, internal consistency,
reliability, and construct validity. The FASQoL was also found to have sufficient
construct validity. No studies evaluated responsiveness or measurement invari-

ance.
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4 Epidemiology and pathophysiology
4.1 Epidemiology

Degitz/ Ochsendorf

Acne is regarded as one of the most frequent skin diseases worldwide (80). Epi-
demiologic studies in Western industrialized countries estimated the prevalence
of acne in adolescents to be between 50% and 95%. If mild manifestations were
excluded and only moderate or severe manifestations were considered, the fre-
quency was still 20% - 35% (81-84). Acne involves the sebaceous follicle. It is a
disease primarily of adolescence (80). It is triggered in children by the initiation of
androgen production by the adrenal glands and gonads. It may begin as early as
age 7-9 (85) and usually subsides after the end of growth. However, to some
degree, acnhe may persist beyond teen age in a significant proportion of individu-
als (86). Acne scars and hyper- or hypopigmentation are not uncommon long-
lasting negative outcomes of acne (16, 87). Genetic factors have been recog-
nized. There is a high concordance among identical twins, and a family history of
acne strongly correlates with the likelihood of developing acne and also with dis-
ease severity (88, 89). Multiple genes appear to be involved in acne predisposi-
tion. Genome-wide association studies have identified susceptibility loci associ-
ated with inflammation, androgen metabolism, or tissue remodelling (90). Envi-
ronmental factors also appear to be of relevance for acne prevalence. A high
glycemic load diet and dairy products are associated with worsening the devel-
opment of acne (91). However, at present there is not enough evidence to sup-
port specific diets for treating acne beyond recommending a “balanced diet” (92,
93).

4.2 Pathophysiology

Dréno/ Gollnick

Acne is an androgen-dependent disorder of pilosebaceous follicles (or piloseba-
ceous unit). There are four primary pathogenic factors, which interact to produce
acne lesions: 1) increased sebum production by the sebaceous gland, 2) altera-

tion in the follicular keratinization process, 3) skin microbiome dysbiosis involving
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the bacterium C. acnes, with a shift toward the more inflammatory IA1 phylotype,

and 4) release of inflammatory mediators.

Patients with seborrhoea and acne have a significantly greater number of lobules
per gland compared with unaffected individuals (the so-called genetically prone
“‘Anlage”). Inflammatory responses occur prior to the hyperproliferation of
keratinocytes. By cyanoacrylate strips and confocal microscopy, it was demon-
strated that there is a significant higher number of microcomedones in clinically
normal skin of acne patients compared to healthy subjects (94-96). Interleukin-
1a up-regulation contributes to the development of comedones independent of
the colonization with C. acnes. A relative linoleic acid deficiency has also been
described (97-102).

Sebaceous lipids are regulated by peroxisome proliferator-activated receptors
which act in concert with retinoid X receptors to regulate epidermal growth and
differentiation as well as lipid metabolism. Sterol response element binding pro-
teins mediate the increase in sebaceous lipid formation induced by insulin-like
growth factor-1. Substance P receptors, neuropeptidases, a-melanocyte stimu-
lating hormone and corticotrophin-releasing hormone (CRH)-R1 are also involved
in regulating sebocyte activity as are the ectopeptidases, such as dipeptidylpep-
tidase IV and aminopeptidase N. The sebaceous gland in particular acts as an
endocrine organ in response to changes in androgens and other hormones with
a start at puberty. Dihydrotestosterone is the most potent hormone to stimulate
sebocytes in acne prone areas. The critical enzyme in the metabolic pathway is
5- alpha Reductase isoenzyme 1. Adrenal DHEA-S is hormonal active but can
also be a stimulator of IL-2 driven T-cells and, therefore, driving the inflammatory
process (103). Oxidized squalene can stimulate hyperproliferative behaviour of
keratinocytes, and lipoperoxides produce leukotriene B4, a powerful chemoat-
tractant. Mature sebocytes release their lipid content through a programmed cell
death process mediated by the active DNase 2 enzyme, delivering the lipids pro-
grammed cell death process via the sebaceous duct into the infrainfundibulum
(104).

Microcomedones, macules and further developed visible lesions of acne produce
chemotactic factors and promote the synthesis of tumour necrosis factor-a and

interleukin-1p. Another cytokine, IL-17 has been identified as potentially playing
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an important role in addition to IL-1f in acne (105). Cytokine induction by C. ac-
nes occurs through Toll-like receptor (TLR) 2 activation via activation of nuclear
factor-«B and activator protein 1 (AP-1) transcription factor. C. acnes activates
also Protease activated Receptor (PAR) 2. (106) Both TLR and PAR belong to
the innate immune system and play a crucial role in the modulation and duration
of inflammation of acne lesions in association with antimicrobial peptides (107).
Activation of AP-1 induces matrix metalloproteinase genes, the products of which
degrade and alter the dermal matrix and could be a central factor in the develop-

ment of acne scars.

The skin microbiome is also involved: a dysbiosis of the C. acnes population is
seen. Data suggest a shift in C. acnes phylotypes and a reduction in C. acnhes
diversity in acne patients compared to healthy individuals. This shift is character-
ized by an absolute decrease in phylotypes IB and Il and a relative increase in
phylotype IA1 among acne patients. Such changes promote the presence of
strains with higher pro-inflammatory activity, thereby exerting a stronger impact
on innate immunity (108-113). C. acnes as a therapeutic target has become ques-
tionable following studies showing that not all follicles are colonized by C. acnes.
While C. acnes cell numbers are not increased in acne compared to healthy skin,
the C. acnes phylotype shift correlates with the severity and progression of the
condition (114). Recently, it could be shown that C. acnes induces the activation

of the inflammasome, resulting in IL-13 secretion (115).

Furthermore, new findings on the role of growth factors such as IGF-1 in the reg-
ulation of sebocytes have demonstrated that transcriptional factors such as FOX-
O1 can interact with PPAR gamma and sebocyte differentiation and proliferation
and may give some hint to a possible role of diets in the daily practice of acne
patients. However, it could be shown that those growth factors also upregulate
TLR 2 and 4. This means that not only C. acnes is a key for upregulating TLR’s
(116). Finally, GATAG, which is expressed in the upper pilosebaceous unit of nor-
mal human skin, is down-regulated in acne. GATAG6 controls keratinocyte prolif-
eration and differentiation to prevent hyperkeratinisation of the infundibulum,

which is the primary pathological event in acne (117).

The improved understanding of acne development on a molecular level suggests

that acne is a disease that involves the androgen hormone and growth hormone

20



EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

axis, and, to some degree, the closely interacting innate and adaptive immune
systems with a predominant role for innate immunity in the regulation of inflam-

matory events.
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5 Methods - Assessment of evidence

For further details please see methods report.

Many different grading systems for assessing the quality of evidence are availa-
ble in the field of guideline development. The EuroGuiDerm methods manual
suggests the use of the GRADE approach (118-120). However, as this guideline
is an update of an already existing guideline (1, 121) not developed with GRADE
so far, a complete switch to the GRADE system was not possible due the limita-
tion of funding. The previous methodological approach was refined whenever
necessary, with new and more appropriate methodological tools being incorpo-
rated (for example Cochrane Risk of Bias tool 2, AMSTAR 2 tool)..

5.1 Risk of bias and methodological quality (update 2025)

The authors used the Cochrane Risk of Bias tool 2 (122) to assess risk of bias in
randomized controlled trials. For evaluating the methodological quality of system-
atic reviews, the authors used the AMSTAR 2 tool (123).

5.2 Grade of evidence (quality of individual trial) (update 2016)

The available literature was evaluated with respect to the methodological quality
of each single trial. A grade of evidence was given to every individual trial in-
cluded:

A Randomized, double-blind clinical trial of high quality (e. g. sample-size
calculation, flow chart of patient inclusion, intention-to-treat [ITT] analysis,

sufficient sample size)
B Randomized clinical trial of lesser quality (e. g. only single-blind, no ITT)

C Comparative trial with severe methodological limitations (e. g. not blinded,

very small sample size)

5.3 Level of evidence (quality of body of evidence to answer a

specific question) (update 2016)

When looking at a specific question (e. g. efficacy of BPO relative to adapalene)

the available evidence was summarized by aligning a level of evidence (LE), as
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our criteria were combined with the definition of GRADE (124) as used in the

2011 acne guideline version:

1 Further research is very unlikely to change our confidence in the estimate of effect.

At least two trials are available that were assigned a grade of evidence A and the results
are predominantly consistent with the results of additional grade B or C studies.

2 Further research is likely to have an important impact on our confidence in the es-
timate of effect and may change the estimate.

At least three trials are available that were assigned a grade of evidence B and the results
are predominantly consistent with respect to additional grade C trials.

3 Further research is very likely to have an important impact on our confidence in the
estimate of effect and is likely to change the estimate.

Conflicting evidence or limited amount of trials, mostly with a grade of evidence of B or C.

4 Any estimate of effect is very uncertain.
Little or no systematic empirical evidence; included trials are extremely limited in number
and/ or quality.

5.4 Consensus process (update 2025)

All recommendations were agreed on in an online consensus conference using
a formal and structured consensus methodology. The consensus conference was
moderated by Prof. Dr. med. Alexander Nast. All nominated experts were entitled
to vote in the consensus conference, but the votes of experts with relevant con-

flicts of interest were deducted.

In order to weigh the different recommendations, the group assigned a “strength
of recommendation” grade (see box below). The strength of recommendation
considered all aspects of the treatment decision, such as efficacy, safety, patient
preference, and the reliability of the existing body of evidence (level of evidence).

Strength of recommendation

In order to grade the recommendation a “standardized guideline language” was used:
1) High strength of recommendation: is strongly recommended

2) Medium strength of recommendation: can be recommended

3) Low strength of recommendation: can be considered

4) Open recommendation: a recommendation for or against treatment X cannot be made at the
present time.

5) Negative recommendation: is not recommended
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6 Induction therapy

Summary of therapeutic recommendations ! for induction therapy

Recommendations are based on available evidence and expert consensus.
Available evidence and expert voting led to classification of strength of recom-

mendation.
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Overview of Recommended Treatments by Acne Type

Mild to moderate pap-

Severe papulopustu-

Severe nodular/ con-

A T 3
cne Type R ulopustular lar/ moderate nodular globate!3
High strength
of recommen- Top. Adapalene + BPO
dation? (f.c.)or
“ - . . Syst. Isotretinoin Syst. Isotretinoin
is strongly rec- BPO + Clindamycin
ommended” (f.c.)®
Systemic Antibiotic>8 +
- Top. Azelaic acid or top. Adapalene®or
edium
e e top. BPO or Systemic Antibiotic58 Systemic Antibiotic58 +
ommendation? Topical retin- top. Retinoid4 or + top. Trifarotene® or top. Azelaic Acid or
“can be recom- oid * top. Clindamycin + Systemic Antibiotic>8+ | Systemic Antibiotic>® +
mended” Tretinoin (f.c.)56 or top. Azelaic acid® or top. Adapalene + BPO
Systemic Antibiotic578 | Systemic Antibiotic>® + (f.c)
+ top. Adapalene® top. Adapalene + BPO
(f.c.)
Blue Light or
oral Zinc'” or
Systemic Antibiotic>7:8
Low strength + top. Azelaic Acid®or Systemic Antibiotic>8 +
9,11

o R Systemic Antibiotic®78 top. Adapalene®*or

N~ Top. Azelaic | +top. Adapalene + BPO . L Systemic Antibiotic>®
dation acid or top (f.c.)or Systemic Antibiotic>® + + top. Trifarotene®
“can be consid- ' - top. BPO12 P

BPO Systemic Antibiotic>7:8 or

ered”

+top. BPO2or
Topical Erythromycin +
Isotretinoin (f.c.)>or
Topical Erythromycin +
Tretinoin (f.c.)®

Systemic Antibiotics>8
+ top. BPO1?

Alternatives for
females?

Syst. Spironolactone!#
+ other systemicl®
and/or + topical treat-
ment as indicated

Hormonal antiandro-
genic contraceptives or
other hormonal com-
bined contraceptives
(see Table 21)1>
+ other systemic
and/or + topical treat-
ment as indicated
or
Spironolactone!* +
other systemic?®
and/or + topical treat-
ment as indicated

Hormonal antiandro-
genic contraceptives or
other hormonal com-
bined contraceptives
(see Table 21)15
+ other systemic
and/or topical treat-
ment as indicated
or
Spironolactone! +
other systemic?é
and/or + topical treat-
ment as indicated

1 Limitations can apply that may necessitate the use of a treatment with a lower strength of recommendation
as a first line therapy (e. g. financial resources/ reimbursement limitations, legal restrictions, availability,
drug licensing).

2 Low strength of recommendation

3 The recommendation for comedonal treatment passed with vote of 60% agreement only, see chapter 3 for

more details.

4 Adapalene to be preferred over tretinoin/ isotretinoin (see chapter 6.1), trifarotene is also recommended
with a medium strength of recommendation, however, there is insufficient head-to-head trial data to clearly
assess its position among the other topical retinoids.
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10

11

12

13

14

15

16

17

Prescribers of antibiotics should be aware of the potential risk of the development of antibiotic resistances.

The fixed combination (f.c.) of clindamycin/tretinoin shows comparable efficacy and safety to the fixed com-
bination (f.c.) BPO/clindamycin, downgrading to a medium strength of recommendation was done based on
general concerns with respect to the development of antibiotic resistance

In case of more widespread disease/ moderate severity, initiation of a systemic treatment can be recom-
mended.

Doxycycline and lymecycline (see chapter 6.4)

Only studies found on systemic AB + adapalene or antibiotic (AB) + trifarotene; topical isotretinoin and tret-
inoin can be considered for combination treatment based on expert opinion

Indirect evidence from nodular and conglobate acne and expert opinion

Indirect evidence from severe papulopustular acne

Indirect evidence from a study also including chlorhexidine, recommendation is additionally based on expert
opinion

Systemic treatment with corticosteroids can be considered

Off-label treatment

Partially off-label treatment for acne, as approval varies by region and specific intervention

Caution is advised when combining spironolactone and other systemic treatments

in the included clinical trials, dosages of 60-200 mg zinc gluconate or 220-411 mg zinc sulphate 1x/day for 3
months were used.

Abbreviations: BPO: Benzoyl peroxide, IPL: Intense Pulsed Light, PDT: Photodynamic Therapy, UV: Ultraviolet,
f.c.: fixed combination, top.: topical use, syst.: systemic use

For the definition of strength of recommendation and approval rates during voting see methods report.
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6.1 Treatment of comedonal acne

6.1.1 Recommendations for comedonal acne?

Treatment recommendations for comedonal acne

Open
Medium strength of recommendation: .
% a Low strength of “ ) Negative .
recommendation®: dationt: a recommendation recommendation: Alternatives for
“can be :ecommen 3 » for or against can not » o females:
— ‘can be considered is not recommended
recommended be made at the present
time”
Because of the general - - Top./syst. “arecommendation
. . Top. retinoid 2 Top. Azelaic acid IPL S :
lack of direct evidence P P antibiotics for or against
for the treatment of Spironolactone?
comedonal acne, the . . can not be made at
’ Top. BPO Syst. isotretinoin *
strength of P Laser 4 the present time”
recommendation was
downgraded for all PDT Artificial ultraviolet
considered treatment (UV) radiation
options, starting with
i - . Syst. hormonal
medium strength of Visible light Yst ;
recommendation as a antiandrogenic
maximum. contraceptives or
other combined
hormonal
contraceptives >®

1 Limitations can apply that may necessitate the use of a treatment with a lower strength of recommendation as a first line therapy (e. g. financial resources/ reimbursement
limitations, legal restrictions, availability, drug licensing).

2 Adapalene to be preferred over tretinoin/ isotretinoin, Trifarotene is also recommended with a medium strength of recommendation, however, there is insufficient head-to-head
trial data to clearly assess its position among the other topical retinoids.

3 In rare cases of severe comedonal acne (“sand paper acne”) that is resistant to standard therapy, systemic isotretinoin may be considered (note: this is an off-label use concerning
acne severity).

4 Off-label treatment

5 Partially off-label treatment for acne, as approval varies by region and specific intervention

8 Except when the primary intent is contraception or other gynaecological indications, such as symptomatic menstrual irregularities or other endocrinological indications
Abbreviations: BPO: Benzoyl peroxide, IPL: Intense Pulsed Light, PDT: Photodynamic Therapy, UV: Ultraviolet, top.: topical use, syst.: systemic use

The recommendation for comedonal treatment passed with vote of 60% agreement only, see background text and methods report for more details.
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6.1.2 Reasoning

General comment: Only one trial looks specifically at patients with comedonal
acne. As a source of indirect evidence, trials including patients with papulopustu-
lar acne were used and the percentage in the reduction of non-inflammatory le-
sions was considered as the relevant outcome parameter. Because of the gen-
eral lack of direct evidence for the treatment of comedonal acne, the strength of
recommendation was downgraded for all considered treatment options, starting

with medium strength of recommendation as a maximum.

Due to the usually mild to moderate severity of comedonal acne, generally a top-
ical therapy is recommended. In rare cases of severe comedonal acne (for ex-
ample “sand paper acne”) that is resistant to standard therapy, systemic isotret-
inoin may be considered (note: this is an off-label use concerning acne severity

in this case).
The best efficacy was shown for topical retinoids, BPO and azelaic acid.

The tolerability of topical retinoids and BPO is comparable; there is a trend to-
wards azelaic acid having a better safety/ tolerability profile than BPO and a com-

parable profile to adapalene (indirect evidence, see Table 15).

The fixed dose combination of adapalene with BPO shows a trend towards better
efficacy against non-inflammatory lesions (NIL) when compared to BPO and a
comparable efficacy when compared to adapalene (see Table 4). However, there
is also a trend towards inferiority of the fixed combination with respect to the

safety/ tolerability profile (indirect evidence, see Table 17).

The fixed dose combinations of topical clindamycin with BPO showed a trend
towards better efficacy against NIL versus topical clindamycin and comparable
efficacy versus BPO (see Table 5). With respect to the safety/ tolerability profile,
the combination is comparable to its single components (indirect evidence, see
Table 17).

Few and only indirect data on patient preference are available. They indicate pa-

tient preference for adapalene over other topical retinoids.

Additional pathophysiological considerations favour the use of topical retinoids

(reduction of microcomedones).
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6.1.2.1

Efficacy

See Table 3 to Table 7 for summary of efficacy data. Please see methods report

for explanation of assessment strategy.

Table 3: Efficacy: Comedonal acne — top. therapy vs. vehicle/ top. therapy

Vehicle (v) Azelaic acid (aa) Adapalene (a) Isotretinoin (i) Tretinoin (t)
BPO BPO >v BPO > aa BPO =a BPO =i t=BPO
LE1 LE 4 LE1 LE 3 LE 4*
Azelaic acid aa>v X a>aa ne t>aa
(aa) LE1 LE 4 LE 4
a>v a=i a=t
Adapalene (a) LE 1 X X LE 4 LE 1%+
o i>v i>t
Isotretinoin (i) LE 1 X X X LE 4
Tretinoin (t) t>v X X X X
LE 1

LE=level of evidence; ne=no evidence; top.=topical
* BPO 5% = tretinoin 0.1% (LE 4); tretinoin 0.025% > BPO 5% (LE 4)
** adapalene 0.1% = tretinoin 0.025% (LE 1); tretinoin 0.05% = adapalene 0.1% (LE 4); TMG 0.1% = adapalene 0.1%

(LE 4)

Table 4: Efficacy: Comedonal acne — top. antibiotics vs. vehicle/ BPO/ azelaic acid/

top. retinoids

Vehicle (v) BPO Azelaic acid Adapalene Isotretinoin (i) | Tretinoin (t)
(aa) @

Clindamycin (c) c>v BPO=c aa=zc ne ne t=¢

4 LE 2 LE 1 LE 4* LE 3

. exv aa=e e=i
Erythromycin (e) LE 1 ne LE 4 ne LE 3 ne
Nadifloxacin (n) EEX ne ne ne ne ne
. BPO >t

Tetracycline (t) ne LE 3 ne ne ne ne

LE=level of evidence; ne=no evidence; top.=topical
* azelaic acid 15% > clindamycin 1% (LE 4); clindamycin 1% = azelaic acid 5% (LE 4)
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Table 5: Efficacy: Comedonal acne — top. combination therapy vs. top. therapy/ combi-

nations
Adapa- | BPO- .
Vehicle Adapa- | Isotreti- | Treti- Clin- | Eryth- | lene- | clinda- (r:r:;/nc(ljr?
(v) BPO lene (&) | noin (i) | noin (t) damy- | romycin | BPO mycin tretino-
cin (c) (e) (a- (BPO- in (ct)
BPO) c)
Alfe"":]‘ga' a-BPO | a-BPO | a-BPO
BPO (a- >v >BPO =a ne ne ne ne X X ne
BPO) LE1 LE 3 LE 3
BPO- | BPO-c | BPOc | a= BPO-c Bpo-c BPO-c
mycin >v =BPO | BPO-c ne ne >c ne BPO X =ct
(BPO-c) LE 1 LE 1 LE 3 LE 1 LE 4 LE 4
Clinda-
mycin- | ct>v ct=t ct>c X X
tretinoin | LE 1 ne ne ne LE 1 LE 4 ne ne
(ct)
Clinda- cz=c
mycin- ne ne ne ne ne LE 3 ne ne ne ne
zinc (cz)
Erythro-
mycin- | ei >V ne ne e =i ne ne ei=e ne ne ne
isotreti- | LE 3 LE 3 LE 3
noin (ei)
Erythro-
mycin- ne ne ne ne ne ne ne ne ne ne
tretinoin
(et)
Erythro- ez >v ez>c | ezze BPO-c
mycin- LE 1 ne ne ne ne LE 4 LE 3 ne >ez ne
zinc (ez) LE 4
LE=level of evidence; ne=no evidence; top=topical
Update 2025:
Table 6: Efficacy: Comedonal ache — top. combination therapy vs. top. therapy
. Clascoter- Trifaro-
NIL . Azelaic Adapa- Isotret- Tret-
. Vehicle (v) . one o o tene
reduction acid (aa) lene (a) inoin (i) | inoin (t) .
(ch (tri)
tri >
Trifarotene ”. v
(tr) (see evidence re- ne ne ne ne X
port)
| >
Clascoter- c-v
one (c) (see methods + ne ne ne ne ne
evidence report)

Ne=no evidence; top.=topical

Table 7: Efficacy: Comedonal acne — top. combination therapy vs. top. therapy/ combi-

nations
NIL Vehicle Trifarotene (tri) Vehicle (v) +
. + + system. Doxy
reduction
placebo placebo (sDox)
) ) tri + sDox
Trifarotene (tri) + system.
: ne ne >
Doxycycline (sDox)
v + sDox
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NIL Vehicle Trifarotene (tri) Vehicle (v) +
+ + system. Do
reduction y i
placebo placebo (sDox)

(see methods + evidence
report)

Ne=no evidence; top.=topical
Light sources

Although in the literature search for the first version of this guideline, there were
some studies for the treatment of NIL with laser and light sources, no clear rec-

ommendations could be drawn. The published evidence was very scarce.
6.1.2.2  Safety/ tolerability

Only one trial looked specifically at comedonal acne. It showed a superior safety/
tolerability profile for azelaic acid compared with tretinoin (LE 4) (125).

As a source of further indirect evidence, trials in patients with papulopustular acne
were considered to evaluate the safety and tolerability profile of the included treat-

ments. For a summary of the data, see chapter 6.2.3.2.
6.1.2.3 Patient preference

Based on a systematic review by Dressler et al. (126) there is only indirect evi-
dence from trials including patients with mild to moderate papulopustular acne,

see chapter 6.2.3.3.
6.1.2.4 Other considerations

Animal experiments, in the rhino mouse model in particular, have shown for dec-
ades that retinoids have a strong anti-comedonal efficacy. Clinical trials on the
microcomedo, the natural precursor of comedones, have shown that retinoids
significantly reduce microcomedo counts. Additionally, study data provide patho-
physiological support for the use of topical retinoids for comedonal acne (127,
128).
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6.2 Treatment of papulopustular acne

621Recommendations for mild to moderate papulopustular acne?!

Treatment recommendations for mild to moderate papulopustular acne

Medium strength of

Low strength of

Open
recommendation:

Negative

Alternatives for

recommendation’: recommendation?: “a recommendation recommendation: females:
“can be ) ’ for or against can not ) o " - "
reco nTcmde e “can be considered" e T TR “is not recommended ‘can be considered
RECCHIIIETHGIC L De maage at the present —
time”
Top Adapfalene + BPO Top. Azelaic acid Blue Light IPL op a”t'lt’;l':’t":s Syst. Spironolactone 11
(f.c.) (as a monotherapy) +other syst. 1* and/or
Top. BPO + .1 Top. Erythromycin/ + +top. treatment as
Clindamycin (f.c.)? Top. BPO Oral Zinc Laser zinc (f.c.) indicated
— - (low strength
2,34 .
Top. Retinoid 7 Syst. Ant‘bl?tlc ot PDT For mild acne only: recommendation)
top. Azelaic Acid ® Syst. Antibiotic or syst.
Top. Clindamycin + Syst. Antibiotic 234 + ) Isotretinoin or syst.
v Red light hormonal

Tretinoin (f.c.)2®

Syst. Antibiotic 234 +
top. Adapalene >6

top. Adapalene
+BPO? (f.c.)

Syst. Antibiotic 234 +
top. Trifaroten 524

Syst. Antibiotic >34 +
top. BPO 10

Top. Erythromycin +
Isotretinoin (f.c.) ?

Top. Erythromycin +
Tretinoin (f.c.) 2

antiandrogenic
contraceptives or
other combined
hormonal
contraceptives

1 Limitations can apply that may necessitate the use of a treatment with a lower strength of recommendation as a first line therapy (e. g. financial resources/ reimbursement limitations,
legal restrictions, availability, drug licensing).
2 Prescribers of antibiotics should be aware of the potential risk of the development of antibiotic resistances.
3 Doxycycline and lymecycline (see chapter 6.4), limited to a treatment period of three months.
41n case of more widespread disease/ moderate severity, initiation of a systemic treatment can be recommended.
5 Only studies found on systemic AB + adapalene or + trifarotene; isotretinoin and tretinoin can be considered for combination treatment based on expert opinion.

6 The f.c. of clindamycin/tretinoin shows comparable efficacy and safety to the f.c. of BPO/clindamycin; downgrading to a medium strength of recommendation was done based on
general concerns with respect to the development of antibiotic resistance.
7 Adapalene to be preferred over tretinoin/ isotretinoin (see chapter 6.1). Trifarotene is also recommended with a medium strength of recommendation, however, there is insufficient
head-to-head trial data to clearly assess its position amaong the other topical retinoids.
8 Indirect evidence from nodular and conglobate acne and expert opinion.

9 Indirect evidence from severe papulopustular acne.
10 |ndirect evidence from a study also including chlorhexidine, recommendation is additionally based on expert opinion.

1 Off-label treatment

12 partially off-label treatment for acne, as approval varies by region and specific intervention
13 Caution is advised when combining spironolactone and other systemic treatments

1 in the included clinical trials, dosages of 60-200 mg zinc gluconate or 220-411 mg zinc sulfate 1x/day for 3 months were used.

Abbreviations: BPO: Benzoyl peroxide, IPL: Intense Pulsed Light, PDT: Photodynamic Therapy, UV: Ultraviolet, f.c.: fixed combination, top.: topical use, syst.: systemic use
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6.2.2 Recommendations for severe papulopustular/ moderate nodular acne?

Treatment recommendations for severe papulopustular/ moderate nodular acne

Open
i recommendation:
Medium streng.'th 2 Low strength of “ : Negative Alternatives for
recommendation®: s 'a recommendation .
" recommendation®: : recommendation: females:
'can be ” ) " for or against can not » " P . "
- ‘can be considered is not recommended ‘can be considered
recommended be made at the present
time”
e Syst. Antibiotic 23 + Syst. Antibiotic 23+ Single or combined Hormonal
Syst. Isotretinoin 2 IPL ) .
top. Adapalene top. BPO > top. menotherapy antiandrogenic
contraceptives or
Syst. Antibiotic 23 + Laser Syst. antibiotics as other hormonal
top. Trifarotene # monotherapy combined
contraceptives + other
Syst. Ant'lb'_Ot'C _2:;' PDT Hormonal syst. and/or + top.
top. Azelaic Aci antiandrogenic tr.eat_ment :s
Syst. Antibiotic 23 + contraceptives or indicated
top. Adapalene + BPO Red light other ho.rmonal
(f.c) combined S lact ;
contraceptives yst. spironofactone
+ other syst, 2 and/or
— top. treatment as
Visible light as indicated
monotherapy
Artificial UV radiation
sources

1 Limitations can apply that may necessitate the use of a treatment with a lower strength of recommendation as a first line therapy (e. g. financial resources/ reimbursement
limitations, legal restrictions, availability, drug licensing).

2 Prescribers of antibiotics should be aware of the potential risk of the development of antibiotic resistances.

3 Doxycycline and lymecycline (see chapter 6.4), limited to a treatment period of three months.

4 Only studies found on systemic AB + adapalene or + trifarotene; isotretinoin and tretinoin can be considered for combination treatment based on expert opinion.

5 Indirect evidence from nodular and conglobate acne and expert opinion.

6 Indirect evidence from a study also including chlorhexidine, recommendation additionally based on expert opinion.

7 Off-label treatment

8 Partially off-label treatment for acne, as their approval varies by region and specific intervention

? Caution is advised when combining spironolactone and other systemic treatments

Abbreviations: BPO: Benzoyl peroxide, IPL: Intense Pulsed Light, PDT: Photodynamic Therapy, UV: Ultraviolet, f.c.: fixed combination, top.: topical use, syst.: systemic use
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6.2.3 Reasoning

Monotherapy with azelaic acid, BPO or topical retinoids showed superior efficacy

when compared with vehicle.

Adapalene, azelaic acid and BPO showed comparable efficacy when compared
with each other. When comparing the topical retinoids (adapalene, isotretinoin
and tretinoin) directly against each other, no relevant difference with respect to
efficacy was seen. Some conflicting evidence to the comparability of the efficacy
of the treatment options above arises, when looking at the other head to head
comparisons indicating superiority of BPO over isotretinoin and tretinoin over

azelaic acid.

With respect to the topical fixed combinations, BPO/ clindamycin shows superi-

ority over both single components.

The three topical fixed combinations of adapalene/ BPO, clindamycin/ tretinoin
as well as erythromycin/ isotretinoin show superiority to one of the components

but not to both of the components when compared individually.

Head to head comparisons of the topical fixed combinations of adapalene/ BPO
versus BPO/ clindamycin as well as head to head comparisons of clindamycin/
tretinoin versus BPO/ clindamycin show comparable efficacy.

Due to the serious concerns regarding the risk of developing antibiotic resistance,
topical monotherapy with antibiotics is generally not recommended. The potential
risk of developing antibiotic resistance was taken into consideration by the expert
group. It led to a medium strength of recommendation for the topical fixed com-
bination of clindamycin/ tretinoin despite comparable efficacy and safety when
compared to the topical fixed combination of BPO/ clindamycin. The differentia-
tion between topical clindamycin/ tretinoin (medium strength of recommendation)
and topical erythromycin/ isotretinoin (low strength of recommendation) was
based on evidence showing the lack of development of antibiotic resistance after
16 weeks of treatment with topical clindamycin/ tretinoin (129) as well as indirect
evidence on stronger development of antibiotic resistance to topical erythromycin
(130) and expert opinion on better follicular penetration and galenic of the topical

clindamycin/ tretinoin f.c. formulation.
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Monotherapy with azelaic acid, BPO, or topical retinoids showed comparable ef-

ficacy when compared with each other.

Spironolactone is an off-label treatment option used for acne in females. Depend-
ing on the selected outcome, it has been shown to have superior or comparable
efficacy compared to placebo. A head-to-head trial against doxycycline showed
no statistically significant difference after 4 months with regard to the Adult Fe-
male Acne Scoring Tool (AFAST) [OR 1.37 (95% CI 0.60-3.12)]. After 6 months,
spironolactone showed better improvement with regard to AFAST [OR 2.87 (95%
Cl 1.38-5.99)], however, spironolactone was given for 6 months while doxycy-
cline was stopped after 3 months. Both groups received topical BPO throughout
the 6-month period. Adverse events were more frequent in the spironolactone
group; however, these were mostly mild or moderate in severity (see also chapter
6.4.13).

For hormonal antiandrogenic contraceptives or other combined hormonal contra-
ceptives see chapter 6.4.12 and Table 21) (note: hormonal antiandrogenic con-
traceptives and other combined hormonal contraceptives are partially off-label for

acne, as approval varies by region and specific intervention).

For severe cases, systemic treatment with isotretinoin is recommended based on

the very good efficacy seen in clinical practice.

The available evidence on safety and tolerability is extremely scarce and was
considered insufficient to be used as a primary basis to formulate treatment rec-

ommendations.

The lack of standardized protocols, experience and clinical trial data mean there
is insufficient evidence to recommend the treatment of papulopustular acne with

laser and light sources other than blue light.
Choice of topical versus systemic treatment

There are limited data comparing topical treatments with a systemic treatment or
the additional effect of a combination of a topical plus systemic versus topical
treatment only. Most of the available trials compare a topical antibiotic monother-

apy with a systemic antibiotic monotherapy.

35



EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

Issues of practicability between topical and systemic treatments must also be

taken into consideration in cases of severe, and often widespread, disease.

The consensus within the expert group was that most cases of severe papulopus-
tular acne or moderate nodular acne, will achieve better efficacy when a systemic
antibiotic treatment in combination with a topical treatment or if systemic isotret-
inoin is used. Involvement of the trunk areas play an important role. In addition,

better adherence and patient satisfaction is anticipated for systemic treatments.
6.2.3.1 Efficacy

See Table 8 to Table 14 for summary of efficacy data. Please see methods report

for explanation of assessment strategy.

Table 8: Efficacy: Papulopustular acne - top. therapy vs. vehicle/ top. therapy

Vehicle (v) Azel(aal ;)amd Adapalene (a) | Isotretinoin (i) Tretinoin (t)
BPO BPO > v BPO = aa BPO =a BPO >i conflicting
LE 1 LE 2 LE 1 LE 3 LE 4*
. . aa>v aa=a t>aa
Azelaic acid (aa) LE 1 X LE 4 ne LE 4
a>v i=a a=t
Adapalene (a) LE 1% X X LE 4 LE 2-q%+
i>v i=
Isotretinoin (i) LE 1 X X X LE Z
I t>v
Tretinoin (t) LE 1 X X X X

LE=level of evidence; ne=no evidence; top.=topical

* tretinoin 0.025% > BPO 5% (LE 4); BPO 5% > tretinoin 0.1% (LE 4); BPO 5-10% = tretinoin 0.05% (LE 4)

** adapalene 0.1% > placebo/vehicle (LE 1); adapalene 0.3% > placebo/vehicle (LE 1)

*** adapalene 0.1% = tretinoin 0.025% (LE 2); tretinoin 0.05% > adapalene 0.1% (LE 4); TMG 0.1% = adapalene 0.1%
(LE 3)
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Table 9: Efficacy: Papulopustular acne - top. combination therapy vs. top. therapy/
combinations

Iso- BPO- 1 (jinda-
. .| Tret- Clin- Eryth- | Adapa- | clinda- .
Vehicle Adapa- | treti- | . = . mycin-
W) BPO lene (a) | noin inoin dgmy- romy- lene-BPO | mycin tretinoin
() ® cin(c) | cin(e) | (a-BPO) (c- (ct)
BPO)
Adapalene- | a-BPO > | a-BPO | a-BPO >
BPO (a- v =BPO a ne ne ne ne X X X
BPO) LE 1 LE 3 LE 1
BPO- BPO-c > | BPO-c | BPO-c > BPO-c BPO-c =
clindamycin v >BPO a ne ne >c ne a-BPO X X
(BPO-c) LE 1 LE 4 LE 3 LE 1 LE 4*
cﬁlir;?eiir:gi-n ct>v ne ne ne ct>t) ct=c ne ne BE gtc X
(ct) LE 1 LE 1 LE 2 LE 4
Clindamy- ne ne ne ne ne cz=¢ ne ne ne ne
cin-zinc (cz) LE 3
E;yt?;gtrrne{- &>V ne ne ei> | ne ne ei=e ne ne ne
inoin (ei) LE 3 LE 3 LE 3
Erythromy-
cin-tretinoin ne ne ne ne ne ne ne ne ne ne
(et)
Erythromy- | ez>v ne e e he | €2>¢ | ezze ne BESZ_C ne
cin-zinc (ez) LE 1 LE 4 LE 3 LE 4

LE=level of evidence; ne=no evidence; top.=topical
* clindamycin-BPO = adapalene-BPO after 12 weeks of treatment (LE 4); clindamycin-BPO = adapalene-BPO after 2
weeks of treatment (LE 4)

Table 10: Efficacy: Papulopustular acne - top. therapy vs. sys. therapy

Clindamycin/ ery- Minocvcline
Isotretinoin thromycin/ lymecy- Tetracycline (t) Doxycycline (d) (rril)
cline
Azelaic acid (aa) ne ne ne ne ne
BPO=m
BP n n n n
(0] e e e e LE 3
. . c=t c>m
Clindamycin (c) ne ne LE 1 ne LE 4
Erythromycin (e) ne ne e>t ne ne
yihromy LE 3
Erythromycin+ zinc ne ne ezt ne ez>m
(ez2) LE 3* LE 4
Tetracycline (t) ne ne ne ne ne

LE=level of evidence; ne=no evidence; sys.=systemic; top.=topical
* erythromycin + zinc liquid > sys. tetracycline (LE 3); erythromycin + zinc gel > sys. tetracycline (LE 3)
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Table 11: Efficacy: Papulopustular acne - sys. monotherapy vs. antibiotics/ isotretinoin/

zinc
Placebo/ ve- | Doxycyc- | Erythromy- | Lymecy- Minocy- Tetracy- Isotret- zinc (2)
hicle (v) line (d) cin (e) cline (1) cline (m) cline (t) inoin (i)
Clindamycin c>v ne ne ne ne t>¢ ne ne
(c) LE 3 LE 3
Doxycycline conflicting e=d m=d
X ne ne ne ne
(d) LE 3* LE 3 LE 3
Erythromycin e=t
ne X X ne ne ne ne
(e) LE 3
. [>v m=|
Lymecycline (I) LE 3 X X X LE 4 ne ne ne
Minocycline m>yv m=t m>z
X X X X ne
(m) LE 1 LE 2 LE 3
. t>v t>z
Tetracycline (t) LE1 X X X X X ne LE 3
Isotretinoin (i) 1>V X X X X X X ne
LE 4
Zinc (2) z>v X X X X X X X
LE 1
LE=level of evidence; ne=no evidence; sys.=systemic
* doxycycline 20mg BID or 0.6mg/kg QD = placebo (LE 3); doxycycline 1.2mg/kg or 100mg QD 2 placebo (LE 3);
doxycycline 2.4mg/kg > placebo (LE 3)
* doxycycline 20mg BID or 0.6mg/kg QD = placebo (LE 3); doxycycline 1.2mg/kg or 100mg QD = placebo (LE 1);
doxycycline 2.4mg/kg > placebo (LE 3)
Table 12: Efficacy: Papulopustular acne - sys. therapy vs. sys.-top. combination
Lo Clindamycin . Lymecy- Tetracy-
Isotretinoin (i) © Doxycycline (d) cline (i) cline ()
Top. adapalene + sys. doxycy- a-d=d
cline (a-d) ne ne LE 4 ne ne
Top. adapalene + BPO (f.c.) + a-BPO-d =i ne d-a-BPO > d ne ne
sys. doxycycline (a-BPO-d) LE 4 LE 3
Top. adapalene + sys. tetracy- i >ta-t ne ne ne ne
cline (ta-t) LE4
Top. adapalene + sys. lymecy- a-l>1
cline (a-l) ne ne ne LE 4 ne
Top. azelaic acid + sys. minocy- aa-m =i
. ne ne ne ne
cline (aa-m) LE 4
Top. tetracyc_llne + sys. tetracyc- ne ne ne ne ne
line (t-t)

f.c.=fixed combination, LE=level of evidence; ne=no evidence; sys.=systemic; top.=topical

Update 2025:

Table 13: Efficacy: Papulopustular acne - top. therapy vs. vehicle/ top. therapy

IL Vehicle Az(e:lizm Adapalene Clasc(of)erone Isotretinoin | Tretinoin T;gi;o-
. c .

\ a .

reduction v) (aa) () 0] ® (tri)
tri > v

Trifarotene (tr) (see ne ne ne ne ne X

methods

report)

Clascoterone (c) cl>v ne ne X ne c>t ne
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(see evi- (see
dence methods
report) report)

Ne=no evidence; top.=topical

Table 14: Efficacy: Papulopustular acne - sys. therapy vs. sys.-top. combination

N Vehicle T”f"’z{ﬁ;e”e Vehicle (v) +
. + sDox system. Dox
reduction laceb + v Dox v
placebo placebo (sDox)
tri + sDox
>~k
Trifarotene (tri) + system. e e e +sD
Doxycycline (sDox) v sbox
(see method re-
port)
Spironolactone (see evidence re- « (see evidence re- X
(Sp) port) port)

Ne=no evidence; top.=topical
* the difference in the mean absolute change of IL was 9.9, the methods group decided to accept this a sufficient to be in
line with the 10% rule of clinical relevance (see methods report)

Light sources

Due to the still very limited evidence, the open recommendation for IPL, laser and
PDT were maintained in the update. The low strength of recommendation for a
treatment with blue light was kept based on the evidence identified in the 2011

version of the guideline and confirmed by expert voting.
6.2.3.2  Safety/ tolerability
See Table 15 to Table 19 for summary of safety/ tolerability data.

Table 15: Safety/ tolerability: Papulopustular acne - top. therapy vs. top. therapy

Azelaic acid (aa) Adapalene (a) Isotretinoin (i) Tretinoin (t)
5h0 aa>BPO BPO=a BPO = | e 4'3'_30 :ﬁT _
LE 4 LE 4 LE 4 msu* icient
data
Azelaic acid X aa>a ne aa>t
(aa) LE4 LE 4
a>i a>t
A I X X
dapalene (a) LE 4 LE 4%
Isotretinoin (i) X X X insufficient data

LE=level of evidence; ne=no evidence; top.=topical

* tretinoin 0.025% = BPO 5% (LE 4); BPO 5% vs. tretinoin 0.1% (insufficient data); BPO 5-10% vs. tretinoin 0.05% (in-
sufficient data)

** adapalene 0.1% > tretinoin 0.025% (LE 4); adapalene 0.1% > tretinoin 0.05% (LE 4); adapalene 0.1% > TMG 0.1%
(LE 4)

Update 2025:

Table 16: Safety/ tolerability: Papulopustular acne - top. therapy vs. top. therapy
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: . Clascoter- Trifarotene
Azelaic acid | Adapalene Isotret- . .
one T Tretinoin (t) (tri)
(aa) (@) inoin (i)
(cla)
insufficient data
Clascoter- e e . e hod ne
one 1% (see methods re-
port)
Trifarotene
. ne ne ne ne ne X
(tri)

ne=no evidence

Table 17: Safety/ tolerability: Papulopustular acne - top. combinations vs. top. therapy/
combinations

Adapale- Isotre- | Treti- | Clinda- | Erythro- | Adapale- cliﬁgaorr; _ | Clindamy-
BPO nep(a) tinoin | noin mycin mycin ne-BPO cin (BPg- cin- tret-
@) ® (c) (e) (a-BPO) o) inoin (ct)
Adapalene- | BPO > a>a-
BPO (a- a-BPO BPO ne ne ne ne X X X
BPO) LE1 LE 4
BPO- BPO-c = | BPO-c > BPO-c = BPO-c >
clindamycin | BPO a ne ne c ne a-BPO X X
(BPO-c) LE 1 LE 4 LE 1 LE 4*
Clindamy- t=ct | c>ct BPO-c =
cin- tretinoin ne ne ne LE 4 LE1 ne ne ct X
(ct) LE 4
Clindamyin- cz=c
zinc (c2) ne ne ne ne LE 4 ne ne ne ne
(:Ei:lytir']srootrr?t/i- ne ne el =i ne ne ei=e ne ne ne
noin (ei) LE 4 LE 4
Erythromy-
cin- tretinoin ne ne ne ne ne ne ne ne ne
(et)
Erythromy- ez=c | e>ez BPO-c =
~ ne ne ne ne ne ez ne
cin-zinc (ez) LE 4 LE 4 LE 4

LE=level of evidence; ne=no evidence; top.=topical

* clindamycin-BPO > adapalene-BPO after 12 weeks of treatment (LE 4); clindamycin-BPO > adapalene-BPO after 2

weeks of treatment (LE 4)

Topical monotherapy versus systemic monotherapy

Topical treatments usually result in local side effects whereas systemic treat-

ments cause, among others, mostly gastrointestinal effects. It is therefore difficult

to accurately compare topical and systemic treatments in terms of safety/ tolera-

bility.

Systemic antibiotics

From the included trials, no clear conclusion can be drawn as to which antibiotic

treatment has the best safety/ tolerability profile.
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Table 18: Safety/ tolerability: Papulopustular acne - sys. monotherapy vs. sys. antibiot-
ics/ isotretinoin/ zinc

Doxycy- Erythromy- Lymecy- | Minocycline | Tetracycline | Isotretinoin zinc (2)
cline (d) cin (e) cline (1) (m) (t) 0]
Clindamycin ne ne ne ne t=¢ ne ne
(c) LE4
Doxycycline insufficient m=d
) X data ne LE 4 ne ne ne
Erythromy- t>e
: X X ne ne ne ne
cin (e) LE 4
Lymecy- [>m
cline () X X X LE 4 ne ne ne
Minocycline m=t m>z
(m) X X X X LE 4 ne LE 4
Tetracycline X X X X X ne insufficient
®) data
Isotn(eit)lnom X X X X X X ne

LE=level of evidence; ne=no evidence; sys.=systemic

Smith and Leyden (131) performed a systemic review analysing case reports on
adverse events with minocycline and doxycycline between 1966 and 2003. As a
result, they suggest that adverse events may be less likely with doxycycline than
with minocycline. More severe adverse events seem to appear during treatments
with minocycline. Doxycycline however, leads to photosensitivity, which is not

seen with minocycline.
See also chapter 6.4.4 Choice of type of systemic antibiotic.

See also chapter 6.4.12 Use of hormonal antiandrogenic contraceptives or other

combined hormonal contraceptives and 6.4.13 Use of spironolactone.
Systemic treatments with isotretinoin

From the included trials, no clear comparison of the safety/ tolerability profiles of
isotretinoin with other systemic treatments can be made. (For a discussion of
isotretinoin depression, see chapter 6.4.10).

Table 19: Safety/ tolerability: Papulopustular acne - sys.-top. combination vs. sys. ther-
apy

Isotretinoin (i) Clmdé r)nycm Doxycycline (d) L)llir::g%c- Tetra((g/cllne
Top. adapalene + sys. ne ne a-d=d ne ne
doxycycline (a-d) LE 4
Top. adapalene + BPO a-BPO-d = i a-BPO-d = d
(f.c.) + sys. doxycycline ne ne ne
(a-BPO-d) LE 4 LE 4
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Isotretinoin (i) C"nd(?: r)nycm Doxycycline (d) L)I/ir:::c(?;c- Tetra(cslcllne
Top. adapal_ene * sys. te- not comparable ne ne ne ne
tracycline (ta-t)
Top. adapalene + sys. ne ne ne > a-l ne
lymecycline (a-) LE 4
Top. azelaic acid + sys. aa-m> i e e e ne
minocycline (aa-m) LE 4
Top. tetracycline + sys. te-
. ne ne ne ne ne
tracycline (t-t)

f.c.=fixed combination, LE=level of evidence; ne=no evidence; sys.=systemic; top.=topical
Light sources

Although in the literature search for the first version of this guideline, there were
some studies for the treatment of severe nodular / conglobate acne with laser
and light sources, no clear recommendations could be drawn. The published ev-

idence was very scarce.
6.2.3.3  Patient preference

The systematic review by Dressler et al. (126) includes two split-face studies re-
porting patient preferences for adapalene over tretinoin (low risk of bias).

Two cross-over trials evaluated topical erythromycin versus topical clindamycin
but only one RCT found a statistically significant difference for patient prefer-

ences for topical erythromycin (unclear risk of bias).

Two split-face studies reported patient preferences for clindamycin 1%/BPO
5%/2.5% over adapalene 0.1%/BPO 2.5% (descriptive data only; unclear risk of
bias).

6.2.3.4 Other considerations

For further discussion on the use of isotretinoin as a first-line treatment for severe

papulopustular acne, see chapter 6.4.7.

The expert group feels strongly that the effectiveness seen in clinical practice is
highest with systemic isotretinoin, although this can only be partly supported by
published evidence. Strong expert voting also took perceived lower relapse rates

after treatment with isotretinoin into consideration.
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6.3 Treatment of severe nodular/ conglobate acne

6.3.1 Recommendations for severe nodular/ conglobate acne?

Treatment recommendations for severe nodular/ conglobate acne

Open
i recommendation:
Medium Streng.th of Low strength of w . negative Alternatives for
recommendation’: 1 ‘a recommendation "
» recommendation®: ] recommendation: females:
can be " ) . for or against can not » " " ) "
T ‘can be considere is not recommended’ can be considered
recommended be made at the present
time”
G 93 S ag
Syst. Isotretinoin s‘ft' A:t'?'?t'; id StVSt' i’;t'blﬁt'c as IPL Top. monotherapy Hormonal
+ top. Azelaic Aci + top. Adapalene antiandrogenic
o contraceptives or
Syst. Antibiotic % Syst. Antibiotic %3 Syst. antibiotics as P
Laser other hormonal
+ top. Adapalene + top. BPO® monotherapy .
combined
+BPO (f.c.) ) h
Hormonal contraceptives + other
PDT syst. and/or +

antiandrogenic
contraceptives or
other hormonal

top. treatment as
indicated 7

combined
contracetp;\ves asa Spironolactone © +
monotherapy other syst.® and/or
Artificial UV radiation top. treatment as
sources indicated
Visible light as
monotherapy

! Limitations can apply that may necessitate the use of a treatment with a lower strength of recommendation as a first line therapy (e. g. financial resources/ reimbursement
limitations, legal restrictions, availability, drug licensing).
2 prescribers of antibiotics should be aware of the potential risk of the development of antibiotic resistances.
3 Doxycycline and lymecycline (see chapter 6.4), limited to a treatment period of three months.
4 Only studies found on systemic AB + adapalene; isotretinoin and tretinoin can be considered for combination treatment based on expert opinion.
% Indirect evidence from severe papulopustular acne,

6 Off-label treatment

7 Partially off-label treatment for acne, as approval varies by region and specific intervention

8 Caution is advised when combining spironolactone and other systemic treatments
Abbreviations: BPO: Benzoyl peroxide, IPL: Intense Pulsed Light, PDT: Photodynamic Therapy, UV: Ultraviolet, f.c.: fixed combination, top.: topical use, syst.: systemic use
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6.3.2 Reasoning

General comment: Very few of the included trials (described below) looked spe-
cifically at patients with nodular or conglobate acne. As a source of indirect evi-
dence, studies of patients with severe papulopustular acne were used and the
percentage in the reduction of nodules (NO) and cysts (CY) in these studies was
used. In case of use of such indirect evidence, the strength of recommendation

was downgraded for the considered treatment options.

Systemic isotretinoin shows superior efficacy in the treatment of severe nodular/

conglobate acne when compared with systemic antibiotics or topical therapy only.

The expert group considered that the greatest effectiveness in the treatment of
severe nodular/ conglobate acne in clinical practice is seen with systemic isotret-
inoin. This can only be partly supported by published evidence, due to the scarcity

of clinical trials in conglobate acne.

In the experts’ opinion, safety concerns with isotretinoin are manageable if treat-
ment is properly initiated and monitored. Patient benefit with respect to treatment
effect, improvement in quality of life and avoidance of scarring outweigh the side

effects.

Indirect evidence from clinical trials with patients with papulopustular acne was
taken into consideration for the recommendation on spironolactone (off-label

treatment).
6.3.2.1 Efficacy

See Table 20 for summary of efficacy data. Please see methods report for expla-

nation of assessment strategy.
Systemic monotherapy versus placebo
Systemic isotretinoin has superior efficacy compared with placebo (132) (LE 4%).

* There is only one trial comparing systemic isotretinoin with placebo in nod-
ular/ conglobate acne resulting only in LE 4. However, there are multiple trials
comparing different dosage without a placebo group and following expert opinion,
there is no doubt about its superior efficacy.
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Systemic monotherapy versus systemic monotherapy or combination
See Table 20 for summary of efficacy data.

Table 20: Efficacy: Nodular/ conglobate acne

Sys. isotretinoin (si) Sys. tetracycline (st)
= at
Adapalene + tetracycline (a-t) SILEi ne
. ab-d =si
Adapalene/BPO + doxycycline (ab-d) LE 4 ne
Azelaic acid + minocycline (aa-m) St =aam ne
LE 4
. si > st
Sys. tetracycline (st) LE 3 X
st>tc
Top. cli i
op. clindamycin (tc) ne LE 3

LE=level of evidence; ne=no evidence; sys.=systemic; top.=topical
Light sources

Due to insufficient evidence, it is not currently possible to make a recommenda-
tion for or against treatment with IPL, laser or PDT in conglobate acne. See also
5.2.3.1.

6.3.2.2  Safety/ tolerability

See also chapter 6.2.3.2 on the tolerability/ safety of papulopustular acne treat-

ments.

From the trials specifically investigating severe nodular/ conglobate acne, very
little information is available to compare the different treatment options. Almost
all patients suffer from xerosis and cheilitis during treatment with isotretinoin,
whereas systemic antibiotics more commonly cause gastrointestinal adverse

events.
6.3.2.3  Patient preference

The systematic review by Dressler et al. (126) did not identify any evidence on

the treatment preferences of patients suffering from conglobate acne.
6.3.2.4  Other considerations

For comment on EMA directive see also chapter 6.4.8.
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6.4 General considerations

6.4.1 Choice of type of topical retinoid
Adapalene should be selected in preference to tretinoin and isotretinoin.

There is currently not enough evidence to compare trifarotene against adapalene,

tretinoin or topical isotretinoin, as no head-to-head trials are available.

Studies on trifarotene focussed on truncal acne, where it was shown to be effec-

tive compared to placebo.
6.4.1.1 Reasoning

All topical retinoids show comparable efficacy against IL (see chapter 6.2.3.1),

whereas against NIL the evidence is conflicting (see chapter 6.1.2.1).

Among the topical retinoids, adapalene shows the best tolerability/ safety profile

followed by isotretinoin and tretinoin (see chapter 6.2.3.2).
Patient preference favours adapalene over tretinoin (see chapter 6.2.3.3).

Head to head trials to position trifarotene among the other topical retinoids have

not been identified.
6.4.2 Considerations on the safety of benzoyl peroxide (BPO)
Dréno

Could benzoyl peroxide (BPO) be carcinogenic and induce leukaemia in particu-
lar? This question is obviously very important in the context of a molecule that
has been used very frequently since the beginning of the 20th century as a basic

treatment for acne.

The starting point is information that has appeared on several over-the-counter
BPO products degrading into benzene at high temperatures (37° to 70°) and that
can emit substantial amounts of benzene into the air from a closed package.
Benzene is a well-known carcinogen, and chronic exposure to low doses can
induce leukaemia, the most common form being acute myeloid leukaemia (AML).
To date, it has not been shown that the use of BPO in acne patients is associated
with an increased risk of developing AML.: 2 studies try to answer to the questions.
The 1st one (1) using Cosmos, a community health systems network represent-

ing more than 243 million patients from more than 1,400 hospitals and 32,500
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clinics in the United States, estimated the prevalence of AML in more than 2.3
million acne patients with or without BPO between March 8, 2010 and March 7,
2024. Acne patients prescribed BPO had a 0.012% prevalence of AML, com-
pared to 0.017% of patients with no recorded prescription (OR, 0.70; 95%CI,
0.55-0.90). The 2nd study (2) with the same objectives was carried out using a
different method. The authors used TriNetX US Collaborative Network (63
healthcare organizations) to assess whether the use of BPO for acne is associ-
ated with the development of lymphoma or internal cancers. This cohort of acne
patients treated with PBO was compared with a control cohort matched for age,
basic demographic data and confounding comorbidities, in patients seen for a
diagnosis of nevus or actinic keratosis. No significant difference was found in
terms of risk of lymphoma (hazard ratio (HR) [95% CI] = 1.00 [0.68, 1.47]), leu-
kaemia (HR [95% CI] 66 = 0.91 [0.51, 1.65]), or both combined (HR [95% CI] =
1.04 [0.74, 1.45]), and an increased risk of internal cancer (HR [95% CI] = 1.00
[0.68, 1.47]) (133, 134).

Although further studies are needed to reproduce these results and to ensure
their generalization, these two studies support the safety of the standard use of

benzoyl peroxide in the treatment of acne.
6.4.3 Considerations regarding clascoterone

Clascoterone was part of the evidence assessment and all extracted data can be
found in the full version and evidence report. For clascoterone, a marketing-
authorization application was submitted to the European Medicines Agency
(EMA) in October 2023. In April 2025, the EMA’'s Committee for Medicinal Prod-
ucts for Human Use (CHMP) initially rejected the application, stating that the ben-
efit-risk ratio in adolescents (12-17 years) was not sufficiently demonstrated. After
a re-examination, the CHMP changed its position and on 25 August 2025
adopted a positive recommendation for the approval of Winlevi for the treatment
of acne vulgaris in adults and for facial acne in adolescents from 12 to <18 years.
On 21 October 2025, the European Commission granted the marketing authori-
zation in the EU with those indications. As it was not yet approved at the time of
the consensus conference and clinical experience was lacking, the group decided

to not yet integrate it into the treatment algorithm and the recommendations.
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6.4.4 Choice of type of systemic antibiotic

Doxycycline and lymecycline can be recommended in preference to minocycline

and tetracycline.

Azithromycin has been considered as an alternative antibiotic; however, at the
time of guideline development, a recommendation by the EMA committee was
published advising against its use for the treatment of acne, as current evidence
does not sufficiently support its efficacy, and the “benefits do not outweigh the

risks”, particularly with regard to antimicrobial resistance (135).
6.4.4.1 Reasoning
6.4.4.2 Efficacy

Doxycycline, lymecycline, minocycline and tetracycline all seem to have a com-
parable efficacy against IL (see chapter 6.2.3.1).

Tetracycline showed better efficacy compared to clindamycin and comparable

efficacy with erythromycin.

Azithromycin has superior efficacy against IL compared to placebo. Azithromycin
seems to have a comparable efficacy compared to doxycycline with regard to IL
reduction (136-138), however, head-to-head trials only included a small number
of patients (see evidence report) (note: off-label, note: EMA recommendation
(135)).

6.4.4.3  Safety/ tolerability

From the included trials, no clear results can be drawn as to which antibiotic treat-

ment has the best safety/ tolerability profile.

Smith and Leyden (131) performed a systemic review analysing case reports on
adverse events with minocycline and doxycycline between 1966 and 2003. As a
result, they suggest that adverse events may be less likely with doxycycline than
with minocycline. More severe adverse events seem to appear during treatments
with minocycline. Doxycycline however, leads to photosensitivity, which is not

seen with minocycline.

The most frequent ADRs for doxycycline are manageable (sun protection for pho-

tosensitivity and water intake for oesophagitis), whereas the most relevant side
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effects of minocycline (hypersensitivity, hepatic dysfunction, lupus like syndrome)

are not easily managed (139).

The phototoxicity of doxycycline is dependent on dosage and the amount of sun
light (140-143).

There is little information on the frequency of ADRs with lymecycline. Its photo-
toxicity has been reported to be lower than with doxycycline and its safety profile

is comparable to that of tetracycline (139, 144).

More severe drug reactions are experienced during treatment with minocycline

compared with doxycycline, lymecycline and tetracycline.

Frequent ADRs of azithromycin are diarrhoea, nausea and vomiting (142, 145-
148).

For further information, see chapters 6.4.5 Recommended treatment duration

with systemic antibiotics and 6.4.11 Risk of antibiotic resistance.
6.4.4.4  Patient preference/ practicability

Doxycycline, lymecycline and minocycline have superior practicability compared
with tetracycline due to their requirement for less frequent administration.

6.4.45 Other considerations

The use of systemic clindamycin for the treatment of acne is generally not rec-

ommended as this treatment option should be kept for severe infections.

6.4.5 Recommended treatment duration with systemic antibiotics

It can be recommended to limit the use of systemic antibiotics Strong consensus
for the treatment of acne to a period of three months.

If treatment beyond three months is necessary, and topical e
treatments are insufficient, while systemic isotretinoin or sys-
temic hormonal treatments are not a suitable option, then a | Evidence and consensus
course of systemic antibiotics for more than three months can
be considered.

based

6.4.5.1 Reasoning

It is emphasized that systemic antibiotic treatment beyond three months should
remain exceptional and should be carefully weighed against the risk of re-
sistance. Most of the included trials on the systemic AB treatment of acne have

a treatment duration of 12 weeks, with some extending up to 16 or 18 weeks.
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A duration of three months may be too short for the treatment of severe acne or
in case of truncal involvement, hence treatment continuation may be advisable to
continue a treatment with partial response and continuing improvement. In addi-
tion, a prolonged treatment may be necessary in case of recurrence after previ-

ous successful treatment cycles, if other treatments are not a suitable alternative.

Indirect evidence from other indications such as chronic obstructive pulmonary
disease (COPD), asthma, schizophrenia, bronchiectasis or cystic fibrosis is avail-
able, with treatment durations of more than three months (149-153). Examining
the evidence table with the long-term safety results in these other indications, the
group did not identify AEs of particular relevance that may arise especially when
systemic antibiotics are used for more than three months (see evidence report).
However, the development of antibiotic resistance is a major concern that should
limit the prolonged use of systemic antibiotics. Treatment of acne with longer
courses of topical or systemic antibiotics may lead to the induction of antibiotic
resistance. This may contribute to increased healthcare burden and the develop-
ment of antibiotic-resistant bacteria, which is an ongoing public health concern.

For further information, see chapter 6.4.11 Risk of antibiotic resistance.
6.4.6 Treatment during pregnancy

This chapter is based on expert opinion / existing narrative reviews (154) and
national databases on drug safety during pregnancy.

Among the treatment options discussed in the guideline, the fol-

. . . a Strong consensus
lowing treatment options can be considered for the use during g .

pregnancy: m.‘
Topical therapy: Azelaic acid, BPO (if needed in combination with

a topical antibiotic: clindamycin, erythromycin) Consensus based

Systemic therapy: Zinc, Azithromycin*

*At the time of guideline development, an EMA recommendation was published advising against the
use of azithromycin for the treatment of acne as current evidence does not sufficiently support its effi-
cacy, and the “benefits do not outweigh the risks”, particularly with regard to antimicrobial resistance
(135). However, as no other systemic treatment options are available during pregnancy, the use of
azithromycin may be considered following a careful risk-benefit assessment in this clinical situation.

Erythromycin has not been included as a recommended treatment option in the
guideline for the general acne patient population due to the high rates of antibiotic
resistances, however, it can be considered as an additional option specifically for

pregnant women, where other choices are limited.
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Systemic corticosteroids can be considered in cases of conglobate acne with very
strong inflammation, high pain levels, systemic symptoms, or fulminant progres-

sion. For possible harm see respective assessments.

There is a strong contraindication for systemic isotretinoin during pregnancy and
in women trying to conceive a child due to a high teratogenic risk. Effective con-

traception is mandatory (155, 156).

6.4.7 Considerations on isotretinoin and dosage

Layton / Nast

Dosing regimens

Identifying the optimal dosing regimen of isotretinoin in the management of acne
is challenging. Isotretinoin is highly lipophilic and most dosing studies including
those assessing cumulative dosing have been conducted retrospectively and
failed to control for fat intake. As isotretinoin has been used more frequently off
license to treat more moderate acne this too has challenged interpretation of

study results relating to dosing.

A systematic review (157) examined studies using various doses and regimes of

isotretinoin in different severities of acnhe and provided the following conclusions:

1. Patients with more severe acne respond better to conventional or high
fixed-dose regimens of isotretinoin and daily dosing results in better effi-

cacy than intermittent dosing regimens in this cohort of patients.

2. The severity of common adverse effects, particularly mucocutaneous
side effects are dose-dependent and adopting a low-dose regimen will
avoid some of the mucocutaneous side effects associated with standard

or high-dose isotretinoin

3. Relapse rates are higher in patients assigned to low-dose and intermit-
tent-dosing regimens when compared with those on high-dose and con-

ventional regimens

4. Low dose extended courses of isotretinoin, providing they are continued
until clearance or near clearance, appear to have a similar efficacy to

conventional doses of isotretinoin
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5. Higher cumulative doses were not associated with increased efficacy in
studies of mild to moderate acne in which isotretinoin was being used off-
license. Therefore, attempts to determine the cumulative dose necessary
to obtain an optimal treatment response and low relapse rate have not

yet yielded sufficient evidence for a strong recommendation.

A study using data from the Market Scan commercial claims database published
after the systematic review described above found that female sex (hazard ratio
[HR], 1.43; 95% CI, 1.35-1.52) was significantly associated with increased rates
of acne relapse, and isotretinoin cumulative dosage (mg/kg) was associated with
a decreased rate of acne relapse (HR, 0.996; 95% CI, 0.995-0.997) (158).

For severe papulopustular ache/ moderate nodular acne, a
dosage of systemic isotretinoin of 0.3 - 0.5 mg/kg per day can
be recommended.

. Strong consensus
For severe nodular/ conglobate acne a dosage of systemic E

isotretinoin of 20.5 mg/kg per day can be recommended. ‘“"0"

In case of refractory cases or poor response, an increase in

the dosage (max 1mg/kg per day) can be considered. Consensus based

The duration of the therapy should be at least 6 months. In
case of insufficient response, the treatment period can be pro-
longed.

An evidence-based recommendation regarding a cumulative dose required to
prevent relapse or the need for an isotretinoin retrial cannot be provided at this

time.

Based on clinical experience, most members of the guideline group treat with
isotretinoin for at least 6 months, whereas the patient should be clear of inflam-

matory lesions for at least 1-2 months depending on the severity.

As differences in pharmacokinetics between different brands of isotretinoin can-
not be ruled out it is advisable to prescribe a certain product and to use this same

preparation throughout a treatment period (159).

In clinical practice, initial “flare up” of acne has been observed after the initiation

of isotretinoin.

In cases of conglobate acne with very strong inflammation, high pain level, sys-
temic symptoms, or fulminant progression, the combination of isotretinoin and

systemic glucocorticosteroids can be considered to gain clinical control to reduce
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strong inflammation. Suggestions on glucocorticosteroid dosing (0,5-1 mg/kg
prednisone daily for 4-5 weeks) have been published as expert opinion-based

recommendations by Greywal et al (160).

6.4.8 Isotretinoin considerations with respect to EMA directive and selec-

tion of systemic antibiotics versus systemic isotretinoin
Layton/ Ochsendorf/ Bukvi¢ Mokos

Oral isotretinoin is licensed for severe acne. The current European Medicine
Agency (EMA) Directive for prescribing oral isotretinoin states: “oral isotretinoin
should only be used in severe acne, nodular and conglobate acne, that has or is
not responding to appropriate antibiotics and topical therapy” (161). The infer-
ence of this being that isotretinoin should not be used as first-line therapy for

severe disease.

After four decades of experience with oral isotretinoin, there has been extensive
data published and significant experience and opinion gleaned by many experts
and prescribers including members of the European Guideline group, which sup-
ports the notion of systemic isotretinoin being considered as the first-choice treat-
ment for many cases of severe papulopustular, moderate nodular, and severe
nodular/ conglobate acne (17, 162-164)

It is recognized that reduction in inflammatory acne may prevent the occurrence
of clinical and psychological scarring, improve quality of life and in some cases
reduce depression (165-167).

As a result of these findings recent guidelines (168-170) advocate the use of
isotretinoin sooner rather than later as there is a clear correlation between acne
severity and duration of acne before adequate treatment and scarring (171), and
the negative psychosocial impact of scarring can be long lasting and worse than

that caused by clinical acne alone (66).

Delaying the use of oral isotretinoin for severe acne therefore has potential to

pose a significant ethical problem.

Compatrative trials are lacking. However, clinical experience confirms that the re-
lapse rates after treatment with isotretinoin are the lowest among all the available

therapies and a meta-analysis demonstrated the superior effect of oral
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isotretinoin when compared to all other therapies for acne (172). This systematic

review was identified by hand search.

Although there is acknowledgement that the decision is not supported by robust
evidence-based data, not only the EMA Directive but other regulatory bodies
such as the MHRA (Medicines and Healthcare Products Regulatory Agency) rec-
ommend that oral isotretinoin should only be used after failure to respond to good

combination treatment regimes in severe disease (173).

Clinicians are generally free to prescribe drugs, such as oral isotretinoin, off li-
cense according to their professional experience and clinical judgment. However,
in the event of any medical problems, prescribers could be deemed liable if they
have failed to follow recommended prescribing practice and to ensure patients

and carers are fully informed (174).
The EMA recommendations include the following suggestions:

1. To start at the dosage of 0.5 mg/kg dalily.

2. To avoid isotretinoin in patients under 12 years of age.

3. To monitor laboratory parameters, primarily liver enzymes and lipids, be-
fore treatment, 1 month after starting and every 3 months thereafter.

4. To adopt a pregnancy prevention programme.

5. To avoid laser treatment, peeling and wax epilation for at least 6 months
after stopping therapy.

The European Guideline group supports these EMA recommendations, although
expert opinion suggests that being less than 12 years old (point 2) is not neces-
sarily a contraindication for the off license use of isotretinoin and in some cases
regardless of age it may be appropriate to commence therapy at a lower dose
than 0.5 mg/kg/day (see chapter 6.4.7).

Areas which remain under review include dosing regimens, abnormal wound
healing described whilst on oral isotretinoin. Recent studies and consensus state-

ments suggest that even less laboratory monitoring is necessary (175-177).
6.4.9 Isotretinoin and risk of abnormal wound healing

Layton
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Current recommendations to delay acne scar repair procedures for 6 months post
oral isotretinoin arose from case reports in the mid 1980's of delayed wound heal-
ing and hypertrophic scarring following conventional and argon laser dermabra-
sion. There are also reports of impaired wound healing following liposuction
(178).

However, more recent critical appraisals and systematic reviews have challenged
this recommendation (179-185).

One retrospective observational study also demonstrated no tendency to develop
or get worsening keloid or hypertrophic scarring among acne patients who took

oral isotretinoin (186).

This recent evidence therefore suggests that the recommendation to avoid acne
scar repair procedures within 6 months of taking oral isotretinoin should be re-

considered.

The guideline authors conclude that oral isotretinoin could interfere with wound
healing albeit relatively rare, however, the guideline group also appreciates that
earlier treatment of scarring may provide more effective management by ad-
dressing the scars in a timely fashion. As such the guideline group recommend
that patients should be offered superficial procedural treatments earlier than the
6 months post isotretinoin therapy which is currently recommended but with the
caveat patients are fully informed of the available evidence and the risks and

benefits.
6.4.10 Consideration on isotretinoin and the risk of depression
Nast

It is recommended to assess prior symptoms of depression as part of the medical
history of any patient before the initiation of isotretinoin and during the course of

the treatment.

It is recommended to inform patients about a possible risk of depression and

suicidal behaviour (156).

Published studies and previous systematic reviews have come to different con-
clusions with regard to the risk of depression during isotretinoin treatment (187,
188).
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Previously examined systematic reviews all have methodological limitations with
respect to their stringency of inclusion and exclusion criteria and systematic re-

porting of identified studies.

For the update of the guideline a new search for the most recent systemic review
was performed to reassess the risk of depression during the treatment with

isotretinoin.

The Review by Tan et al. was identified as the most recent systematic review.
The review’s findings “indicate that there is no epidemiological evidence to sug-
gest an increased relative risk of suicide or psychiatric conditions among isotret-

inoin users at a population level” (189).

Although the most recent systematic review included did not find evidence sug-
gesting an increased relative risk of suicide or psychiatric conditions among
isotretinoin users at a population level, more data on the impact of isotretinoin,

specifically on patients with pre-existing psychological comorbidity, is desirable.

Considering the numerous studies and reviews with varying results, as well as
their clinical experiences, the guideline group continues to recommend caution in
the use of isotretinoin in patients with a history of depression and suicidal idea-

tion.
6.4.11 Risk of antibiotic resistance
Bruggemann/ Lambert/ Ochsendorf

As outlined in chapter 6.5, systemic antibiotics should generally be limited to a
maximum of three months, with longer use considered only in exceptional cases
when alternatives are unsuitable. Treatment of acne with longer courses of topi-
cal or systemic antibiotics may increase the likelihood of inducing antibiotic re-
sistance. Such resistance contributes to increased mortality and extended hospi-
talizations attributable to antibiotic-resistant pathogens, representing a critical
public health challenge worldwide, including across Europe. It is well known that
one broad spectrum antibiotic can select for multi-resistance against a number of
different antibiotics (190). Furthermore, it has been shown, that even low concen-
trations of antibiotics, well below the MIC value, may select for even high-level
resistance (191, 192). The use of antibiotics to treat acne may lead to resistance

in local C. acnes and other local cutaneous bacteria including staphylococci, and
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importantly, also in species of the patients’ total microbiome on skin and mucosal
surfaces. Resistance may spread from non-pathogenic/commensal to patho-

genic species.

The first relevant changes in C. acnes antibiotic sensitivity were found in the USA
shortly after the introduction of the topical formulations of erythromycin and
clindamycin. The molecular basis of resistance, via mutations in genes encoding
23S and 16S rRNA, are widely distributed (193). In Japan, the acquisition of re-
sistance genes, i.e. erm(X), erm(50) and tet(W), via horizontal gene transfer has
been reported. The gene erm(X) is located on the transposon Tn5432, while
erm(50) and tet(W) are found on the multidrug resistance plasmid pTZC1 (194-
196). The gene erm(X) is frequently found also in Europe, the others were not

reported yet.

Combined resistance to clindamycin and erythromycin is much more common
(highest prevalence 91% in Spain) than resistance to the tetracyclines (highest
prevalence 26% in the UK) (197). Use of topical antibiotics can lead to resistance
largely confined to the skin of treated sites, whereas oral antibiotics can lead to
resistance in commensal microbiota at all body sites (198). Resistance is more
common in patients with moderate-to-severe acne and in countries with high out-
patient antibiotic sales (199). Resistance is disseminated primarily by person-to-
person contact, and so the spread of resistant strains by the treating physicians
and by family and friends occurs frequently (16, 193, 197). Although some data
suggest that resistant isolates disappear after antibiotic treatment is stopped
(200, 201), other data suggest that resistance persists and can be reactivated
rapidly (202).

There has been an increasing number of reports of systemic infections caused
by resistant C. acnes in non-acne patients, e. g. post-surgery (199). In addition,
a transmission of factors conferring resistance to bacteria other than C. acnes is
described (203, 204).

Although antibiotic use in acne patients has been shown to be associated with
an increased risk of upper respiratory tract infection and with an increased car-
riage of S. aureus (205), the true clinical importance of these findings requires

further investigation.
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It has been argued that the most likely effect of resistance is to reduce the clinical
efficacy of antibiotic-based treatment regimens to a level below that which would
occur in patients with fully susceptible microbiota (197, 206). Some trials have
suggested a clear association between C. acnes resistance to the appropriate
antibiotic and poor therapeutic response (197, 206). There is a gradual decrease
in the efficacy of topical erythromycin in clinical trials of therapeutic intervention
for acne, which is probably related to the development of antibiotic-resistant cuti-
bacteria (130). In contrast, there is so far no evidence that the efficacy of oral
tetracycline or topical clindamycin has decreased in the last decades (130, 207,
208). However, studies show a complex population of C. acnes with diverse vir-
ulence potential and antibiotic resistance patterns. This may explain the difficul-
ties in predicting the clinical effects of antibiotic treatment of acne (209).

Since C. acnes is the major skin commensal bacterium found in both acne and
healthy skin, the strain-level analysis is important to help understand the role of
C. acnes in acne pathogenesis and in skin health. It has been demonstrated that
the C. acnes population on the phylotype level were significantly different in acne
patients and healthy controls (109, 113, 114).

This data could help determine whether therapeutic modulation of the local C.
acnes community can restore the host to a healthy state, which potentially leads

to new treatment options.

Studies on C. acnes resistance have highlighted the need for treatment guide-
lines to restrict the use of antibiotics in order to limit the emergence of resistant
C. acnes strains. Data indicate that the combination of topical antibiotics with
BPO may prevent the development of resistance in local C. acnes and staphylo-
cocci (129, 210-214). However, it is not known if resistance may develop in the
periphery or outside the treatment zone due to antibiotic gradients or if a low level
of systemic absorption can lead to resistance on mucosal surfaces (215, 216).
There is not good evidence that the combination of local antibiotics with retinoids
or zinc is efficient to prevent local resistance in C. acnes and no data is available

on the effect on other cutaneous or mucosal bacteria (129, 217-220).

A systematic search identified six systematic reviews on microbiological re-
sistance when applying systemic antibiotics for a period of more than 12 weeks
in patients with different health conditions (149, 151-153, 221, 222). For details
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of underlying health conditions and results see evidence report. The guideline
group considers the findings in the literature as partially conflicting and insufficient

to rule out the risk of development of clinically relevant antibiotic resistance.

It is currently unclear whether low-dose systemic doxycycline treatment for acne
contributes to the development of antibiotic resistance. Studies, identified in a
hand search, have shown that bacteria exposed to sub-MIC levels of antibiotics
can develop high-level resistance through successive mutations (223). In partic-
ular one study showed development of resistance in subgingival plaques during
low dose doxycycline treatment of periodontitis (224). \Whether this phenomenon

also applies to C. acnes remains to be investigated.

As a consequence, the use of systemic antibiotics and topical antibiotics should
be limited (both indication and duration) and topical antibiotics should preferably
be used in combination with BPO and avoided as monotherapy. Other recom-
mendations include stricter cross-infection control measures when assessing
acne in the clinic and combining systemic antibiotic therapy with topical broad-
spectrum antibacterial agents, such as BPO (16, 62, 197).

6.4.12 Use of hormonal antiandrogenic contraceptives or other combined

hormonal contraceptives
Pennitz / Nast / Layton / Al Wattar / Thozhukat

For treatment recommendations with respect to specific acne subtype, see chap-
ter 6 “Induction therapy”. Combined oral hormonal contraceptives, are widely
used for pregnancy prevention and other health benefits, such as acne treatment.
These contraceptives contain a combination of oestrogen and progestin, which
work together to inhibit ovulation and regulate menstrual cycles. The oestrogen
component is usually ethinyl estradiol (EE), a synthetic form of oestrogen, though
some newer formulations use alternatives such as 173-estradiol, which closely
resembles natural human oestrogen, as well as oestradiol valerate or oestetrol.
Progestins, synthetic forms of progesterone, are designed to enhance contracep-
tive efficacy by preventing excessive endometrial growth and suppressing ovula-

tion and are categorized by generations (136, 225).

Early-generation progestins (first, second, and third) are derived from testos-

terone and can have androgenic effects when used alone and therefore may
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worsen acnhe. Newer generations of progestins have been developed to minimize
androgenic effects and may offer additional benefits like antiandrogenic and anti-
mineralocorticoid properties. Therefore, these newer progestins lead to fewer is-
sues like acne and excessive hair growth (hirsutism), but may carry increased
risks of venous thromboembolism (VTE) (136, 225).

Several COCs are licensed for the treatment of acnhe and patients should be
counselled on their risks and benefits relevant to the primary treatment objective,
individualised risk factors, and local regulatory practice. The use of COCs to treat
acne outside their licenced indications could carry additional risks and patients
should be counselled on potential side effects and long-term health impact as per
the Summary of product characteristics (SmPC) and national regulatory guid-

ance.

Hormonal antiandrogenic contraceptives or combined oral contraceptives
(COCs) can be considered as adjunctive therapy in female patients with moder-
ate to severe papulopustular, nodular or conglobate acne, particularly when con-
traception is desired or when acne is associated with hormonal influences or an-
drogen excess. Systemic therapy with hormonal antiandrogenic contraceptives
or other combined hormonal contraceptives (see Table 21) is not recommended
for the treatment of comedonal or mild to moderate papulopustular acne, except
when the primary intent is contraception or the management of concurrent gy-
naecological conditions, such as menstrual irregularities or other endocrinologi-

cal conditions.

Table 21 gives an overview of the different generations of contraceptives and
their possible impact on acne.

Table 21 is based on consensus and based on mechanistic considerations only.
The table focuses solely on the efficacy in treating acne, while safety aspects are
not addressed. Please note, that when choosing a hormonal treatment, more as-
pects than only their impact on the acne need to be considered, such as safety
aspects, contraindications and individual patient characteristics. Please note that
the use of hormonal treatments for acne is partly off-label, as approvals vary by
region and product; prescribing COCs outside their licensed indications may
carry additional risks, and patients should be counselled on potential side effects
and long-term health impacts according to the SmPC and national regulatory
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guidance. While some hormonal antiandrogenic or combined hormonal contra-
ceptives are primarily used for contraception, their anti-acne efficacy differs by
formulation and is mainly associated with progestins exhibiting anti-androgenic

activity.

Table 21: Different contraceptives and their possible impact on acne

Potential benefit for acne

Co-cyprindiol
(ethinyloestra-
diol + cyprot-
erone acetate)

Co-cyprindiol (ethinyloestradiol + cyproterone acetate?)

Examples include:

1st generation (oestrogen? combined with chlormadinone acetate?)

2nd generation (oestrogen? combined with levonorgestrel or nore-

Combined oral thisterone / norethindrone)

contraceptives | ¢  3rd generation (oestrogen? combined with desogestrel or gestodene or
norgestimate)

e 4th generation (oestrogen? combined with dienogest or drospirenone
or nomegestrol acetate?)

Less likely to worsen acne / pos-
sibly beneficial

May worsen acne

e 1st generation (medroxyproges-
terone acetate)
e 2nd generation (levonorgestrel,

Progestin-only | ¢ 3rd generation (desogestrel) norethisterone/ norethindrone)

oral contra- e 4th generation (dienogest, dro- . .
. : e 3rd generation (norgestimate,
ceptives spirenone)
gestodene)
e 4th generation (nomegestrol ac-
etated)
Other non-oral L] Etonogestrel: implant
contraceptives e Norelgestromin: transdermal
patch

e Levonorgestrel: hormonal intra-
uterine device (IUD)

e Ethinyloestradiol/etonogestrel:
vaginal ring

1 for safety concerns regarding meningeoma, please see: https://www.ema.europa.eu/en/docu-
ments/press-release/restrictions-use-cyproterone-due-meningioma-risk_en.pdf

2 Oestrogen: for example, ethinyloestradiol or oestradiol or oestradiol valerate or oestetrol or mestranol
8 for safety concerns regarding meningeoma, please see: https://www.ema.europa.eu/en/documents/re-
ferral/new-measures-minimise-risk-meningioma-medicines-containing-nomegestrol-or-chlormadi-
none_en.pdf and https://www.ema.europa.eu/en/medicines/human/referrals/nomegestrol-chlormadi-
none
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6.4.12.1 Efficacy

For this update of the EuroGuiDerm Acne Guideline, we used the data summary
from the Cochrane Review by Arowojolu et al. (226) and the American Academy
of Dermatology (AAD) Guidelines on the treatment of acne vulgaris (136) to eval-
uate the efficacy and safety of hormonal treatments, including combined oral con-
traceptives (COCs). Following the guideline's search period, we conducted a sys-
tematic search across two databases to identify randomized controlled trials in-
vestigating the use of hormonal interventions for acne treatment. However, no

new studies on oral hormonal contraceptives were found.
For detailed information on the efficacy data see evidence report.
6.4.12.2 Safety

Combined oral contraceptives (COCs) can cause adverse events, such as ve-
nous thromboembolism (VTE), myocardial infarction, stroke, depression, breast
and cervical cancer, and an increased risk of meningiomas. The risk of VTE is
lower in COCs containing less than 50 ug of ethinyl estradiol (EE), although fur-
ther reductions in EE dose have not significantly impacted VTE risk. The absolute
risk of VTE is small compared to pregnancy or postpartum, with slightly higher
risks in drospirenone-containing COCs. Additionally, COCs may slightly increase
the risk of heart attack and stroke, especially in women over 35 who smoke or
have conditions like hypertension, diabetes, or migraines (136, 225).

While COCs show a slight increase in breast and cervical cancer risks, they re-
duce the risks of endometrial, ovarian, and colorectal cancers. A long-term UK
study observed a neutral balance between cancer risks and benefits in past COC
users after 30 years (136, 225).

Beyond contraception, COCs offer other benefits, such as regulating menstrual
cycles, treating acne, preventing menstrual migraines, and managing conditions
like dysmenorrhea, endometriosis, and premenstrual syndrome. Given the range
of benefits and risks, patient-centered counselling that considers individual pref-
erences is essential in making informed decisions about contraceptive use (136,
225).

For detailed information on the safety data see evidence report and international
guidelines on safety aspects of COCs (225, 227-229).
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6.4.13 Use of spironolactone
Nast / Pennitz

Due to its antiandrogenic properties, spironolactone is used off-label to treat acne
in women. This treatment is particularly beneficial for women with acne linked to
hormonal imbalances, such as those associated with polycystic ovary syndrome
(PCOS). As new evidence on spironolactone’s efficacy has been published and
as the guideline group perceived a need for additional systemic treatment op-
tions, it decided to include spironolactone into the guideline despite the fact that

it is not licenced for acne in Europe.

For treatment recommendations with respect to specific ache subtype, see chap-

ter 6 “Induction therapy”.
6.4.13.1 Safety

Patients taking spironolactone may experience side effects such as menstrual
irregularities, breast tenderness, fatigue, headache, and dizziness. Menstrual ir-
regularities can often be managed with the addition of combined oral contracep-
tives (COCs). Although animal studies have indicated a tumorigenicity warning,
human studies have not shown a significant association between spironolactone

use and cancer risk (136).

Regarding the risk for electrolyte disbalances, the AAD guidelines found that rou-
tine potassium monitoring is of limited value unless patients have risk factors for
hyperkalaemia, such as older age, underlying medical conditions, or use of cer-
tain medications. This conclusion is mostly based on observational studies (136).
Potassium monitoring should be considered for older adults, those with medical
conditions like hypertension, diabetes, or chronic kidney disease, and those tak-
ing medications that affect renal, adrenal, or liver function (such as ACE inhibi-
tors, ARBs, NSAIDs, and digoxin). (136).

A literature review, identified via hand search, did not find evidence for feminiza-

tion of males exposed to spironolactone in utero (230).
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Reasoning for recommendations

The use of spironolactone is limited by its off-label status, which, depending on
the national regulations of the individual countries, usually makes it a second line

treatment in case of failure of the standard of care.

Spironolactone shows superior efficacy compared to placebo for some compari-
sons and outcomes, but not for all. The comparison to doxycycline is limited due
to the shorter treatment duration in the doxycycline treatment arm (see evidence
report).

Dosing recommendation and treatment duration

Start with 50 mg, increasing to 100 mg after four weeks if well tolerated (e.g. no

breast tenderness, fatigue, headache, dizziness/hypotension).

Patients should be informed about the gradual onset of effectiveness; continued

improvement has been observed in clinical trials over 6 months duration.
Monitoring

No laboratory monitoring is needed for healthy patients under 45; individual fac-
tors may warrant exceptions (136).
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7 Maintenance therapy (last update 2016)

Summary of therapeutic recommendations for maintenance therapy with

respect to acne type before induction therapy

Recommendations are based on available evidence and expert consensus.
Available evidence and expert voting lead to classification of strength of recom-

mendation.

A maintenance treatment, especially for the patients with “particular need for a
maintenance treatment” as defined below, is recommended.

The low strength of recommendation provided below reflects primarily the lack
of good evidence as to which is the best treatment and does not put into ques-

tion the need for maintenance therapy in general.

Comedonal Mild to mod- Severe papulopustu- Severe nodular/
acne erate pap- lar/ moderate nodular conglobate acne
ulopustular acne
acne
High strength of _ : ) -
recommendation
Medium strength
of recommenda- - - - -
tion
Low strength of Adapalene + BPO (f.c.) Adapalene + BPO
recommendation g (f.c)3
or or
Azelaic Acid Azelaic Acid Azelaic Acid
Azelaic Acid or or or
or BPO BPO 3 BPO 8
Topical Ret- or or or
inoid 2 Topical Retin- Low Dose Systemic Low Dose Systemic
oid 2 Isotretinoin Isotretinoin
(max. 0.3mg/kg/d) (max. 0.3mg/kg/d)
or or
Topical Retinoid 2 Topical Retinoid 2
Alternatives for . Continued Hormonal
1 Continued Hormonal ] P
females ; g ! Antiandrogens* +
Antiandrogens* + Topi- .
- - Topical Treatment
cal Treatment (apart o
S (apart from antibiot-
from antibiotics) ics)

5w N R

low strength of recommendation
preference for adapalene over isotretinoin / tretinoin
in case of continuing inflammatory lesions

refer to national guidelines and EMA recommendations for precautions with respect to risk and duration of hor-
monal antiandrogens/combined oral contraceptives

7.1 Recommendations for maintenance therapy

Recommendations for maintenance therapy
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High strength of recommendation

None

Medium strength of recommendation

None

Low strength of recommendation

Comedonal acne

Azelaic acid can be considered for the maintenance treatment of comedonal acne.
Topical retinoid! can be considered for the maintenance treatment of comedonal acne.
Mild to moderate papulopustular acne

Azelaic acid can be considered for the maintenance treatment of mild to moderate papulopus-
tular acne.

Topical retinoid! can be considered for the maintenance treatment of mild to moderate pap-
ulopustular acne.

Severe papulopustular/ moderate nodular acne and severe nodular/ conglobate acne

The fixed-dose combination adapalene and BPO? can be considered for the maintenance
treatment of severe papulopustular/ moderate nodular acne and severe nodular/ conglobate
acne.

Azelaic acid can be considered for the maintenance treatment of severe papulopustular/ mod-
erate nodular acne and severe nodular/ conglobate acne.

BPO?2 can be considered for the maintenance treatment of severe papulopustular/ moderate
nodular acne and severe nodular/ conglobate acne.

Low dose systemic isotretinoin (max. 0.3 mg/kg/d) can be considered for the maintenance
treatment of severe papulopustular/ moderate nodular acne and severe nodular/ conglobate
acne.

Topical retinoid! can be considered for the maintenance treatment of severe papulopustular/
moderate nodular acne and severe nodular/ conglobate acne.

For females: Continued hormonal antiandrogens® and topical treatment (apart from antibiotics)
can be considered for the maintenance treatment of severe papulopustular/ moderate nodular
acne and severe nodular/ conglobate acne.

Open recommendation

Due to a lack of sufficient evidence, it is currently not possible to make a recommendation
for or against maintenance treatment with red light, blue light, IPL, Laser, PDT or oral zinc.

Negative recommendation

Topical and/or systemic antibiotics as monotherapy or combination therapy are not recom-
mended for maintenance treatment of acne.

Artificial UV radiation is not recommended for maintenance treatment of acne.

1 preference for adapalene over isotretinoin / tretinoin
2 in case of continuing inflammatory lesions

3 refer to national guidelines and EMA recommendations for precautions with respect to risk and du-
ration of hormonal antiandrogens/combined oral contraceptives

7.2 Background

Gollnick/ Dréno
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Acne is a chronic inflammatory disease that can persist for a number of years,
and is known to have a negative impact on the patients’ quality of life. Scarring is
the most difficult sequela of the disease and has therefore to be avoided by ap-
propriate early intervention using an evidence-based treatment strategy. Acne
has the general tendency to relapse; however, very little data exists regarding the

frequency and/or severity and/or velocity of relapses.

The strategy for treating acne today includes an induction phase followed by a
maintenance phase, and is further supported by adjunctive treatments (light,

peeling) and/or cosmetic treatments (231).

Education about the physiopathology and the treatment procedures of ache can
enhance patient adherence to maintenance therapy. However, the psychosocial
benefits of further reconstituting the skin may be the most compelling reason for
consistent maintenance therapy. It may also be helpful to explain to patients that
acne is often a chronic disease running over years that requires acute and

maintenance therapy for sustained remission.
Definition of maintenance treatment / goals of maintenance treatment
No standard definition for maintenance treatment exists/is used.

The European acne guideline version 2011 stated: ‘Maintenance therapy can be
defined as the regular use of appropriate therapeutic agents to ensure that acne

remains in remission’.

Dressler et al. (232) defined ‘maintenance is the treatment period that follows a
successful induction therapy at the end of which patients had achieved a pre-

defined treatment goal’.

The Board of the Global Alliance for better Outcome of Acne (GA) consented the
following treatment goals:

- prevention of relapse of more than 10-20% of inflammatory lesions
- preventing recurrence of microcomedones
- further improvement of postinflammatory hyperpigmentation and atrophic

scarring

Identification of patients with particular need for maintenance treatment
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Adapted from a consensus from the Board of the Global Alliance for better Out-
come of Acne (GA) the following predictive factors for relapse may serve as cri-

teria to identify patients with particular need for maintenance therapy:

- history of severe of acne

- family history of chronicity of acne/ persisting acne courses

- tendency for scarring

- time until clearance during interventional treatment

- severe seborrhea

- early and fast onset courses in young adolescents

- early and fast onset of conglobate acne in young adolescents

- patients already having the course of acne tarda or persisting adult acne

- female patients with endocrinological disturbances (clinical or/and sero-
logical).

- repeated relapse in medical history after previous therapy
Pathophysiological considerations for the maintenance phase

It has been shown that microcomedones significantly decrease during the active
treatment phase but rebound almost immediately after discontinuation of a topical
retinoid (128).

Therefore, a maintenance therapy to reduce the potential of reoccurring visible
lesions should be considered as part of routine care today. In particular, inflam-
matory lesions are the prominent marker to be suppressed by topical or combined
topical and systemic treatment as soon as possible. They almost develop from

the recurrence of microcomedones.
Efficacy and safety during maintenance therapies

A systematic review by Dressler et al. (232) identified four randomized controlled
trials and three non-randomized intervention studies on ache maintenance treat-

ment.

Three RCTs (233-235) evaluated adapalene 0.1% gel QD maintenance treat-
ment compared to placebo over the course of 12, 16 and 24 weeks each. The
pooled effect of two RCTs evaluating adapalene versus vehicle on ‘number of
patients maintaining at least 50% improvement achieved in the initial study’ was

statistically significant based on inflammatory and non-inflammatory lesion count
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(233, 234). The 24-week open RCT by Zang et al. (235) also reported a higher
mean percentage reduction in total lesion count in the adapalene than in the pla-
cebo arm. Adapalene showed superior efficacy in maintaining response on NIL

and IL compared to placebo/ vehicle.

Poulin et al. (236) assessed the fixed combination adapalene 0.1%/ BPO 2.5%
gel QD compared to vehicle QD as maintenance treatment. A statistically signifi-
cant difference was found at 12 and 24 weeks based on inflammatory and non-
inflammatory lesion count: adapalene/ BPO fixed combination showed superior

efficacy on NIL and IL compared to placebo.

Reported data on tolerability and safety was limited. Tolerability was reported by

all authors with mild but mostly no burning / stinging, erythema or dryness (232).

There is a strong need to develop more standardized study designs to systemat-
ically assess maintenance therapy for acne. Due to the set inclusion and exclu-
sion criteria, many trials reporting on long maintenance treatment could not be
included, mostly due to the lack of a clearly defined minimum treatment goal

which defines responders to enter into a maintenance phase.
Additional clinical trials

Recent clinical trials have in particular looked for the effect of maintenance ther-
apy on microcomedones. In one of those controlled trials it could be shown that
adapalene and azelaic acid have been equivalent in preventing relapse and sup-

pressing microcomedone recurrence (128, 237).

Some other trials which further confirm maintenance therapy to prevent relapse
but could not be included because of the guideline rules and less defined mainte-
nance treatment inclusion criteria in the past (see above) should be mentioned
here. In a vehicle controlled study by Vender et al. (238) prevention with tretinoin
0.04% gel (microsphere) against relapse was shown in patients having been be-
fore successfully treated by oral isotretinoin. In another prospective, randomized,
double-blind and vehicle-controlled study of 30 patients with acne previously
treated with isotretinoin a retinoid combination (retinsphere technology Bi-retix)
was applied to one side of the face and vehicle was applied to the other, once
daily, for 3 months. The relapse rate was significantly lower on the retinoid-treated

side compared to the vehicle-treated side.
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7.3 Reasoning

Available evidence indicates efficacy of azelaic acid, topical retinoids and adapa-

lene/ BPO over vehicle during maintenance treatment.

Pathophysiological data supports use of azelaic acid, topical retinoids and adapa-
lene based on their demonstrated efficacy on microcomedones.

Any use of topical or systemic antibiotics is not recommended on a long-term

base / during maintenance therapy.
Duration of long term-treatment
The following maintenance treatment periods can be considered:

- 3 to 6 months following clearing after interventional treatment phase can
be recommended

- patients with conglobate acne may need long-term maintenance over 6 to
12 months

- acne tarda patients may need individual long-term maintenance over
years.

70



EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

8 References

wn

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Nast A, Dréno B, Bettoli V, Bukvic Mokos Z, Degitz K, Dressler C, et al. European
evidence-based (S3) guideline for the treatment of acne - update 2016 - short
version. J Eur Acad Dermatol Venereol. 2016;30(8):1261-8.

Cunliffe WJ. The acnes. London: Martin Dunitz Ltd.; 1989.

Del Rosso JQ, Bikowski JB, Baum E, Smith J, Hawkes S, Benes V, et al. A closer
look at truncal acne vulgaris: prevalence, severity, and clinical significance. J
Drugs Dermatol. 2007;6(6):597-600.

Woo YR, Kim HS. Truncal Acne: An Overview. J Clin Med. 2022;11(13).
Cunliffe WJ, Shuster S. Pathogenesis of acne. Lancet. 1969;1(7597):685—7.
Lucky AW, Biro FM, Huster GA, Leach AD, Morrison JA, Ratterman J. Acne
vulgaris in premenarchal girls. An early sign of puberty associated with rising
levels of dehydroepiandrosterone. Arch Dermatol. 1994;130(3):308-14.

Lucky AW. A review of infantile and pediatric acne. Dermatology.
1998;196(1):95-7.

Burke BM, Cunliffe WJ. The assessment of acne vulgaris--the Leeds technique.
Br J Dermatol. 1984;111(1):83-92.

Orentreich N, Durr NP. The natural evolution of comedones into inflammatory
papules and pustules. J Invest Dermatol. 1974;62:316—20.

Tan J, Bourdés V, Bissonnette R, Petit BEL, Reynier P, Khammari A, et al.
Prospective Study of Pathogenesis of Atrophic Acne Scars and Role of Macular
Erythema. J Drugs Dermatol. 2017;16(6):566—72.

Nast A, Griffiths CE, Hay R, Sterry W, Bolognia JL. The 2016 International
League of Dermatological Societies' Revised Glossary for the Description of
Cutaneous Lesions. Br J Dermatol. 2016.

Ramli R, Malik AS, Hani AF, Jamil A. Acne analysis, grading and computational
assessment methods: an overview. Skin Res Technol. 2012;18(1):1-14.
Lehmann HP, Robinson KA, Andrews JS, Holloway V, Goodman SN. Acne
therapy: a methodologic review. J Am Acad Dermatol. 2002;47(2):231-40.
Barratt H, Hamilton F, Car J, Lyons C, Layton A, Majeed A. Outcome measures
in acne vulgaris: systematic review. Br J Dermatol. 2009;160(1):132-6.
Witkowski JA, Parish LC. The assessment of acne: an evaluation of grading and
lesion counting in the measurement of acne. Clin Dermatol. 2004;22(5):394—7.
Thiboutot D, Gollnick H, Bettoli V, Dreno B, Kang S, Leyden JJ, et al. New insights
into the management of acne: an update from the Global Alliance to Improve
Outcomes in Acne group. J Am Acad Dermatol. 2009;60(5 Suppl):S1-50.
Gollnick H, Cunliffe WJ, Berson D, Dreno B, Finlay AY, Leyden JJ, et al.
Management of acne: a report from a Global Alliance to Improve Outcomes in
Acne. J Am Acad Dermatol. 2003;49(1 Suppl):S1-37.

Tan J, Wolfe B, Weiss J, Stein-Gold L, Bikowski J, Del Rosso J, et al. Acne
severity grading: determining essential clinical components and features using a
Delphi consensus. J Am Acad Dermatol. 2012;67(2):187-93.

Layton AM, Eady EA, Thiboutot DM, Tan J. Identifying What to Measure in Acnhe
Clinical Trials: First Steps towards Development of a Core Outcome Set. J Invest
Dermatol. 2017;137(8):1784—6.

Patwardhan SV, Kaczvinsky JR, Joa JF, Canfield D. Auto-classification of acne
lesions using multimodal imaging. J Drugs Dermatol. 2013;12(7):746-56.
Warburton K, Whitehouse H, EI-Naes R, Eady A, Layton A. How people with acne
decide whether their treatment is working. Br J Dermatol. 2014;171:38.

Lucky AW, Barber BL, Girman CJ, Williams J, Ratterman J, Waldstreicher J. A
multirater validation study to assess the reliability of acne lesion counting. J Am
Acad Dermatol. 1996;35(4):559-65.

71



EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.
33.
34.
35.
36.

37.

38.

39.

40.

41.

42.

43.

U.S. Department of Health and Human Services Food and Drug Administration
Center for Drug Evaluation and Research (CDER). Guidance for Industry. Acne
Vulgaris: Developing Drugs for Treatment 2005 [21.10.2015]. Available from:
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformatio
n/Guidances/UCMO071292.pdf.

O'Brien SC, Lewis JB, Cunliffe WJ. The Leeds revised acne grading system.
Journal of Dermatological Treatment. 1998;9(4):215-20.

Dreno B, Bodokh |, Chivot M, Daniel F, Humbert P, Poli F, et al. [ECLA grading:
a system of acne classification for every day dermatological practice]. Ann
Dermatol Venereol. 1999;126(2):136—41.

Dreno B, Alirezai M, Auffret N, Beylot C, Chivot M, Daniel F, et al. [Clinical and
psychological correlation in acne: use of the ECLA and CADI scales]. Ann
Dermatol Venereol. 2007;134(5 PT 1):451-5.

Savory SA, Agim NG, Mao R, Peter S, Wang C, Maldonado G, et al. Reliability
assessment and validation of the postacne hyperpigmentation index (PAHPI), a
new instrument to measure postinflammatory hyperpigmentation from acne
vulgaris. J Am Acad Dermatol. 2014;70(1):108-14.

Pochi PE, Shalita AR, Strauss JS, Webster SB, Cunliffe WJ, Katz HI, et al. Report
of the Consensus Conference on Acne Classification. Washington, D.C., March
24 and 25, 1990. J Am Acad Dermatol. 1991;24(3):495-500.

Cook CH, Centner RL, Michaels SE. An acne grading method using photographic
standards. Arch Dermatol. 1979;115(5):571-5.

Tan JK, Tang J, Fung K, Gupta AK, Thomas DR, Sapra S, et al. Development
and validation of a comprehensive acne severity scale. J Cutan Med Surg.
2007;11(6):211-6.

Pillsbury DM, Shelley WB, Kligman AM. Acne, acneform eruptions and rosacea.
In: Pillsbury DM, Shelley WB, Kligman AM, editors. Dermatology. Philadelphia:
Saunders; 1956. p. p8004-27.

Kligman AM, Plewig G. Classification of acne. Cutis. 1976;17(3):520-2.
Michaelsson G, Juhlin L, Vahlquist A. Effects of oral zinc and vitamin A in acne.
Arch Dermatol. 1977;113(1):31-6.

Wilson RG. Office application of a new acne grading system. Cultis.
1980;25(1):62-4.

Allen BS, Smith JG, Jr. Various parameters for grading acne vulgaris. Arch
Dermatol. 1982;118(1):23-5.

Hayashi N, Akamatsu H, Kawashima M, Acne Study G. Establishment of grading
criteria for acne severity. J Dermatol. 2008;35(5):255-60.

Layton AM. Disorders of the Sebaceous Glands. In: Burns T, Breathnach S, Cosx
N, Griffiths C, editors. Rook’s Textbook of Dermatology. 8th ed. Oxford: Wiley-
Blackwell; 2010. p. p38-9.

Dreno B, Poli F, Pawin H, Beylot C, Faure M, Chivot M, et al. Development and
evaluation of a Global Acne Severity Scale (GEA Scale) suitable for France and
Europe. J Eur Acad Dermatol Venereol. 2011;25(1):43-8.

McLellan C, Frey MP, Thiboutot D, Layton A, Chren MM, Tan J. Development of
a Comprehensive Quality-of-Life Measure for Facial and Torso Acne. J Cutan
Med Surg. 2018;22(3):304-11.

Layton AM. Psychological assessment of skin disease. Interfaces Dermatol.
1994;1:37-9.

Zauli S, Caracciolo S, Borghi A, Ricci M, Giari S, Virgili A, et al. Which factors
influence quality of life in acne patients? J Eur Acad Dermatol Venereol.
2014;28(1):46-50.

Motley RJ, Finlay AY. How much disability is caused by acne? Clin Exp Dermatol.
1989;14(3):194-8.

Motley RJ, Finlay AY. Practical use of a disability index in the routine
management of acne. Clin Exp Dermatol. 1992;17(1):1-3.

72


http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM071292.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM071292.pdf

EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

S7.

58.

59.

60.

61.

62.

Gupta MA, Johnson AM, Gupta AK. The development of an Acne Quality of Life
scale: reliability, validity, and relation to subjective acne severity in mild to
moderate acne vulgaris. Acta Derm Venereol. 1998;78(6):451-6.

Martin AR, Lookingbill DP, Botek A, Light J, Thiboutot D, Girman CJ. Health-
related quality of life among patients with facial acne -- assessment of a new
acne-specific questionnaire. Clin Exp Dermatol. 2001;26(5):380-5.

Tan J, Fung KY, Khan S. Condensation and validation of a 4-item index of the
Acne-QolL. Qual Life Res. 2006;15(7):1203-10.

Alexis A, Daniels SR, Johnson N, Pompilus F, Burgess SM, Harper JC.
Development of a new patient-reported outcome measure for facial acne: the
Acne Symptom and Impact Scale (ASIS). J Drugs Dermatol. 2014;13(3):333—40.
Hudgens S, Harper JC, Daniels SR, Banderas B, Varon S, Alexis AF. Validation
of a New Patient-Reported Outcome Measure for Facial Acne: The Acne
Symptom and Impact Scale (ASIS). J Drugs Dermatol. 2015;14(6):552-9.
Hopkins ZH, Thiboutot D, Homsi HA, Perez-Chada LM, Barbieri JS. Patient-
Reported Outcome Measures for Health-Related Quality of Life in Patients With
Acne Vulgaris: A Systematic Review of Measure Development and Measurement
Properties. JAMA Dermatol. 2022;158(8):900-11.

Hornsey S, Stuart B, Muller I, Layton AM, Morrison L, King J, et al. Patient-
reported outcome measures for acne: a mixed-methods validation study (acne
PROMSs). BMJ Open. 2021;11(3):e034047.

Basra MK, Fenech R, Gatt RM, Salek MS, Finlay AY. The Dermatology Life
Quiality Index 1994-2007: a comprehensive review of validation data and clinical
results. Br J Dermatol. 2008;159(5):997-1035.

Finlay AY, Khan GK. Dermatology Life Quality Index (DLQI)--a simple practical
measure for routine clinical use. Clin Exp Dermatol. 1994;19(3):210-6.

Hongbo Y, Thomas CL, Harrison MA, Salek MS, Finlay AY. Translating the
science of quality of life into practice: What do dermatology life quality index
scores mean? J Invest Dermatol. 2005;125(4):659—-64.

Lewis-Jones MS, Finlay AY. The Children's Dermatology Life Quality Index
(CDLQI): initial validation and practical use. Br J Dermatol. 1995;132(6):942-9.
Lasek RJ, Chren MM. Acne vulgaris and the quality of life of adult dermatology
patients. Arch Dermatol. 1998;134(4):454-8.

Mallon E, Newton JN, Klassen A, Stewart-Brown SL, Ryan TJ, Finlay AY. The
guality of life in acne: a comparison with general medical conditions using generic
guestionnaires. Br J Dermatol. 1999;140(4):672—6.

Shields A, Chen SC, Kaur MN, Rowen D, Layton A, Thiboutot D, et al. Evaluation
of the measurement properties and validation of the Skindex-16 among patients
with acne. J Am Acad Dermatol. 2024;91(1):144—6.

Basra MK, Sue-Ho R, Finlay AY. The Family Dermatology Life Quality Index:
measuring the secondary impact of skin disease. Br J Dermatol.
2007;156(3):528-38.

Golics CJ, Basra MK, Finlay AY, Salek S. The development and validation of the
Family Reported Outcome Measure (FROM-16)(c) to assess the impact of
disease on the partner or family member. Qual Life Res. 2014;23(1):317-26.
Shields A, Armstrong AW, Kaur MN, Layton A, Thiboutot D, Tan J, et al.
Evaluation of DermSat-7 for Assessing Treatment Satisfaction in Patients with
Acne. JAMA Dermatol. 2024;160(1):88-92.

Holland DB, Jeremy AH. The role of inflammation in the pathogenesis of acne
and acne scarring. Semin Cutan Med Surg. 2005;24(2):79-83.

Dreno B, Bettoli V, Ochsendorf F, Perez-Lopez M, Mobacken H, Degreef H, et
al. An expert view on the treatment of acne with systemic antibiotics and/or oral
isotretinoin in the light of the new European recommendations. Eur J Dermatol.
2006;16(5):565-71.

73



EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Layton AM, Henderson CA, Cunliffe WJ. A clinical evaluation of acne scarring
and its incidence. Clin Exp Dermatol. 1994;19(4):303-8.

Patel M, Antony A, Do T, Hinds G, Sachs D, Voorhees J, et al. Atrophic acne
scars may arise from both inflammatory and non-inflammatory acne lesions. J
Invest Dermatol. 2010;130(Suppl 1):S58.

Tan J, Beissert S, Cook-Bolden F, Chavda R, Harper J, Hebert A, et al.
Evaluation of psychological well-being and social impact of atrophic acne
scarring: A multinational, mixed-methods study. JAAD Int. 2022;6:43-50.

Zhou C, Vempati A, Tam C, Khong J, Vasilev R, Tam K, et al. Beyond the
Surface: A Deeper Look at the Psychosocial Impacts of Acne Scarring. Clin
Cosmet Investig Dermatol. 2023;16:731-8.

Schuster B, Gallinger J, Philipp-Dormston WG, Vasel M, Layton AM. Less
confident, successful and happy: patients with post-acne hyperpigmentation are
stigmatized. Br J Dermatol. 2023;188(5):682—4.

Finlay AY, Torres V, Kang S, Bettoli V, Dreno B, Goh CL, et al. Classification of
acne scars is difficult even for acne experts. J Eur Acad Dermatol Venereol.
2013;27(3):391-3.

Micali G, Tedeschi A, Lacarrubba F, Francesconi L. Clinical morfology and
ultrasound correlation in the assessment of acne scars. J Am Acad Dermatol.
2010;62(3):AB17.

Patel N, Clement M. Selective nonablative treatment of ache scarring with 585
nm flashlamp pulsed dye laser. Dermatol Surg. 2002;28(10):942-5; discussion
5.

Grevelink JM, White VR. Concurrent use of laser skin resurfacing and punch
excision in the treatment of facial acne scarring. Dermatol Surg. 1998;24(5):527—-
30.

Tanzi EL, Alster TS. Comparison of a 1450-nm diode laser and a 1320-nm
Nd:YAG laser in the treatment of atrophic facial scars: a prospective clinical and
histologic study. Dermatol Surg. 2004;30(2 Pt 1):152-7.

Alma A, Sticchi A, Chello C, Guida S, Farnetani F, Chester J, et al. Dermoscopy,
Reflectance Confocal Microscopy and Optical Coherence Tomography Features
of Acne: A Systematic Review. J Clin Med. 2022;11(7).

Urbonas R, Shields A, Ly S, Choe J, Heinrich C, Keri J, et al. Quality of patient-
reported outcome measures for grading acne scars and dark marks: a COSMIN
review. Arch Dermatol Res. 2024;316(2):70.

Dreno B, Khammari A, Orain N, Noray C, Merial-Kieny C, Mery S, et al. ECCA
grading scale: an original validated acne scar grading scale for clinical practice
in dermatology. Dermatology. 2007;214(1):46-51.

Goodman GJ, Baron JA. Postacne scarring: a qualitative global scarring grading
system. Dermatol Surg. 2006;32(12):1458—66.

Goodman GJ, Baron JA. Postacne scarring--a quantitative global scarring
grading system. J Cosmet Dermatol. 2006;5(1):48-52.

Draaijers LJ, Tempelman FR, Botman YA, Tuinebreijer WE, Middelkoop E, Kreis
RW, et al. The patient and observer scar assessment scale: a reliable and
feasible tool for scar evaluation. Plast Reconstr Surg. 2004;113(7):1960-5;
discussion 6-7.

Dreno B, Tan J, Layton A, Rueda MJ, Petit L, Kang S, et al. New evidence-based
facial acne scar evaluation tool (FASET) to assess atrophic scars. J Am Acad
Dermatol. 2015;72(5, Supplement 1):AB9.

Yakupu A, Aimaier R, Yuan B, Chen B, Cheng J, Zhao Y, et al. The burden of
skin and subcutaneous diseases: findings from the global burden of disease
study 2019. Front Public Health. 2023;11:1145513.

Nijsten T, Rombouts S, Lambert J. Acne is prevalent but use of its treatments is
infrequent among adolescents from the general population. J Eur Acad Dermatol
Venereol. 2007;21(2):163-8.

74



EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Smithard A, Glazebrook C, Wiliams HC. Acne prevalence, knowledge about
acne and psychological morbidity in mid-adolescence: a community-based study.
Br J Dermatol. 2001;145(2):274-9.

Amado JM, Matos ME, Abreu AM, Loureiro L, Oliveira J, Verde A, et al. The
prevalence of acne in the north of Portugal. J Eur Acad Dermatol Venereol.
2006;20(10):1287-95.

Kilkenny M, Merlin K, Plunkett A, Marks R. The prevalence of common skin
conditions in Australian school students: 3. acne vulgaris. Br J Dermatol.
1998;139(5):840-5.

Karciauskiene J, Valiukeviciene S, Gollnick H, Stang A. The prevalence and risk
factors of adolescent acne among schoolchildren in Lithuania: a cross-sectional
study. J Eur Acad Dermatol Venereol. 2014;28(6):733—-40.

Goulden V, Stables GI, Cunliffe WJ. Prevalence of facial acne in adults. J Am
Acad Dermatol. 1999;41(4):577-80.

Layton A, Bourdes V, Petit L, Bettoli V, Bissonnette R, Dreno B, et al. Natural
history of acne lesions and atrophic acne scars within a 6-month study period. J
Invest Dermatol. 2015;135(Supplement 2s):S37.

Bhate K, Williams HC. Epidemiology of acne vulgaris. Br J Dermatol.
2013;168(3):474-85.

Tan JK, Bhate K. A global perspective on the epidemiology of acne. Br J
Dermatol. 2015.

Common JEA, Barker JN, van Steensel MAM. What does acne genetics teach
us about disease pathogenesis? Br J Dermatol. 2019;181(4):665-76.

Meixiong J, Ricco C, Vasavda C, Ho BK. Diet and acne: A systematic review.
JAAD Int. 2022;7:95-112.

NICE National Institute for Health and Care Excellence. Acne vulgaris:
management - chapter 1.3 Diet 2021 [Available from:
https://www.nice.org.uk/guidance/ng198/chapter/Recommendations#diet.

NICE National Institute for Health and Care Excellence. Acne vulgaris:
management - chapter [C] Dietary interventions for the treatment of acne vulgaris
2021 [Available from: https://www.nice.org.uk/guidance/ng198/evidence/c-
dietary-interventions-for-the-treatment-of-acne-vulgaris-pdf-9144159951.
Muguet Guenot L, Vourc'’h Jourdain M, Saint-Jean M, Corvec S, Gaultier A,
Khammari A, et al. Confocal microscopy in adult women with acne. Int J
Dermatol. 2018;57(3):278-83.

Holmes RL, Williams M, Cunliffe WJ. Pilo-sebaceous duct obstruction and acne.
Br J Dermatol. 1972;87(4):327-32.

Marks R, Dawber RP. Skin surface biopsy: an improved technique for the
examination of the horny layer. Br J Dermatol. 1971;84(2):117-23.

Eady EA, Goodwin CE, Cove JH, Ingham E, Cunliffe WJ. Inflammatory levels of
interleukin 1 alpha are present in the majority of open comedones in acne
vulgaris. Arch Dermatol. 1991;127(8):1238-9.

Guy R, Green MR, Kealey T. Modeling acne in vitro. J Invest Dermatol.
1996;106(1):176-82.

Guy R, Kealey T. The effects of inflammatory cytokines on the isolated human
sebaceous infundibulum. J Invest Dermatol. 1998;110(4):410-5.

Jeremy AH, Holland DB, Roberts SG, Thomson KF, Cunliffe WJ. Inflammatory
events are involved in acne lesion initiation. J Invest Dermatol. 2003;121(1):20-
7.

Thiboutot DM. Inflammasome activation by Propionibacterium acnes: the story of
IL-1 in acne continues to unfold. J Invest Dermatol. 2014;134(3):595-7.

Tochio T, Tanaka H, Nakata S, lkeno H. Accumulation of lipid peroxide in the
content of comedones may be involved in the progression of comedogenesis and
inflammatory changes in comedones. J Cosmet Dermatol. 2009;8(2):152-8.

75


https://www.nice.org.uk/guidance/ng198/chapter/Recommendations#diet
https://www.nice.org.uk/guidance/ng198/evidence/c-dietary-interventions-for-the-treatment-of-acne-vulgaris-pdf-9144159951
https://www.nice.org.uk/guidance/ng198/evidence/c-dietary-interventions-for-the-treatment-of-acne-vulgaris-pdf-9144159951

EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

1109.

Verthelyi D, Klinman DM. Sex hormone levels correlate with the activity of
cytokine-secreting cells in vivo. Immunology. 2000;100(3):384-90.

Fischer H, Fumicz J, Rossiter H, Napirei M, Buchberger M, Tschachler E, et al.
Holocrine Secretion of Sebum Is a Unique DNase2-Dependent Mode of
Programmed Cell Death. J Invest Dermatol. 2017;137(3):587-94.

Kistowska M, Meier B, Proust T, Feldmeyer L, Cozzio A, Kuendig T, et al.
Propionibacterium acnes promotes Thl7 and Th17/Thl responses in ache
patients. J Invest Dermatol. 2015;135(1):110-8.

Lee SE, Kim JM, Jeong SK, Jeon JE, Yoon HJ, Jeong MK, et al. Protease-
activated receptor-2 mediates the expression of inflammatory cytokines,
antimicrobial peptides, and matrix metalloproteinases in keratinocytes in
response to Propionibacterium acnes. Arch Dermatol Res. 2010;302(10):745—
56.

Harder J, Tsuruta D, Murakami M, Kurokawa |. What is the role of antimicrobial
peptides (AMP) in acne vulgaris? Exp Dermatol. 2013;22(6):386—91.

Jasson F, Nagy I, Knol AC, Zuliani T, Khammari A, Dreno B. Different strains of
Propionibacterium acnes modulate differently the cutaneous innate immunity.
Exp Dermatol. 2013;22(9):587-92.

Fitz-Gibbon S, Tomida S, Chiu BH, Nguyen L, Du C, Liu M, et al
Propionibacterium acnes strain populations in the human skin microbiome
associated with acne. J Invest Dermatol. 2013;133(9):2152-60.

Dreno B, Gollnick HP, Kang S, Thiboutot D, Bettoli V, Torres V, et al.
Understanding innate immunity and inflammation in acne: implications for
management. J Eur Acad Dermatol Venereol. 2015;29 Suppl 4:3-11.

Gollnick HP. From new findings in acne pathogenesis to new approaches in
treatment. J Eur Acad Dermatol Venereol. 2015;29 Suppl 5:1-7.

Dreno B, Dekio I, Baldwin H, Demessant AL, Dagnelie MA, Khammari A, et al.
Acne microbiome: From phyla to phylotypes. J Eur Acad Dermatol Venereol.
2024;38(4):657-64.

Feidenhans| C, Lund M, Poehlein A, Lood R, Lomholt HB, Briggemann H.
Cutibacterium and Staphylococcus dysbiosis of the skin microbiome in acne and
its decline after isotretinoin treatment. JEADV Clinical Practice. 2024;3(5):1454—
66.

Lomholt HB, Kilian M. Population genetic analysis of Propionibacterium acnes
identifies a subpopulation and epidemic clones associated with acne. PLoS One.
2010;5(8):e12277.

Qin M, Pirouz A, Kim MH, Krutzik SR, Garban HJ, Kim J. Propionibacterium
acnes Induces IL-1beta secretion via the NLRP3 inflammasome in human
monocytes. J Invest Dermatol. 2014;134(2):381-8.

Mirdamadi Y, Thielitz A, Wiede A, Goihl A, Papakonstantinou E, Hartig R, et al.
Insulin and insulin-like growth factor-1 can modulate the phosphoinositide-3-
kinase/Akt/FoxO1 pathway in SZ95 sebocytes in vitro. Mol Cell Endocrinol.
2015;415:32-44.

Oulés B, Philippeos C, Segal J, Tihy M, Vietri Rudan M, Cujba AM, et al.
Contribution of GATA6 to homeostasis of the human upper pilosebaceous unit
and acne pathogenesis. Nat Commun. 2020;11(1):5067.

GRADE Handbook (Schinemann H, Brozek J, Guyatt G, Oxman A, eds).

Updated 2013. [Available from: Available at:
https://gdt.gradepro.org/app/handbook/handbook.html (last accessed
07/03/2025).

Guyatt G, Oxman AD, Akl EA, Kunz R, Vist G, Brozek J, et al. GRADE guidelines:
1. Introduction-GRADE evidence profiles and summary of findings tables. J Clin
Epidemiol. 2011;64(4):383-94.

76


https://gdt.gradepro.org/app/handbook/handbook.html

EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

120.

121.

122.

123.

124,

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

Guyatt GH, Oxman AD, Schinemann HJ, Tugwell P, Knottnerus A. GRADE
guidelines: a new series of articles in the Journal of Clinical Epidemiology. J Clin
Epidemiol. 2011;64(4):380-2.

Nast A, Dreno B, Bettoli V, Degitz K, Erdmann R, Finlay AY, et al. European
evidence-based (S3) guidelines for the treatment of acne. J Eur Acad Dermatol
Venereol. 2012;26 Suppl 1:1-29.

Sterne JAC, Savovic J, Page MJ, Elbers RG, Blencowe NS, Boutron |, et al. RoB
2: a revised tool for assessing risk of bias in randomised trials. BMJ.
2019;366:14898.

Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, et al. AMSTAR 2: a
critical appraisal tool for systematic reviews that include randomised or non-
randomised studies of healthcare interventions, or both. BMJ. 2017;358:j4008.
Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P, et al.
GRADE: an emerging consensus on rating quality of evidence and strength of
recommendations. BMJ. 2008;336(7650):924-6.

Katsambas A, Graupe K, Stratigos J. Clinical studies of 20% azelaic acid cream
in the treatment of acne vulgaris. Comparison with vehicle and topical tretinoin.
Acta Derm Venereol Suppl (Stockh). 1989;143:35-9.

Dressler C, Rosumeck S, Nast A. Which anti-acne treatments do patients prefer?
Systematic review. (accepted for publication). J Dtsch Dermatol Ges. 2016.
Thielitz A, Helmdach M, Répke EM, Gollnick H. Lipid analysis of follicular casts
from cyanoacrylate strips as a new method for studying therapeutic effects of
antiacne agents. Br J Dermatol. 2001;145(1):19-27.

Thielitz A, Sidou F, Gollnick H. Control of microcomedone formation throughout
a maintenance treatment with adapalene gel, 0.1%. J Eur Acad Dermatol
Venereol. 2007;21(6):747-53.

Jackson JM, Fu JJ, Almekinder JL. A randomized, investigator-blinded trial to
assess the antimicrobial efficacy of a benzoyl peroxide 5%/ clindamycin
phosphate 1% gel compared with a clindamycin phosphate 1.2%f/tretinoin
0.025% gel in the topical treatment of acne vulgaris. Journal of Drugs in
Dermatology: JDD. 2010;9(2):131-6.

Simonart T, Dramaix M. Treatment of acne with topical antibiotics: lessons from
clinical studies. Br J Dermatol. 2005;153(2):395-403.

Smith K, Leyden JJ. Safety of doxycycline and minocycline: a systematic review.
Clin Ther. 2005;27(9):1329-42.

Peck GL, Olsen TG, Butkus D, Pandya M, Arnaud-Battandier J, Gross EG, et al.
Isotretinoin versus placebo in the treatment of cystic acne. A randomized double-
blind study. J Am Acad Dermatol. 1982;6(4 Pt 2 Suppl):735-45.

Garate D, Thang CJ, Lai J, Golovko G, Wilkerson MG, Barbieri JS. Benzoyl
peroxide for acne treatment is not associated with an increased risk of
malignancy: A retrospective cohort study. J Am Acad Dermatol. 2024;91(5):966—
8.

Veenstra J, Ozog D. Benzoyl peroxide use in acne therapy: Evaluating the
association with acute myeloid leukemia risk. J Am Acad Dermatol.
2024;91(3):533-4.

European Medicines Agency. Changes to the use of antibiotic azithromycin 2025
[Available from: https://www.ema.europa.eu/en/news/changes-use-antibiotic-
azithromycin.

Reynolds RV, Yeung H, Cheng CE, Cook-Bolden F, Desai SR, Druby KM, et al.
Guidelines of care for the management of acne vulgaris. J Am Acad Dermatol.
2024;90(5):1006.e1-.e30.

Kus S, Yucelten D, Aytug A. Comparison of efficacy of azithromycin vs.
doxycycline in the treatment of acne wvulgaris. Clin Exp Dermatol.
2005;30(3):215-20.

77


https://www.ema.europa.eu/en/news/changes-use-antibiotic-azithromycin
https://www.ema.europa.eu/en/news/changes-use-antibiotic-azithromycin

EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

138.

139.

140.

141.

142,

143.

144,

145.

146.

147.

148.

149.

150.

151.

152.

153.

Maleszka R, Turek-Urasinska K, Oremus M, Vukovic J, Barsic B. Pulsed
azithromycin treatment is as effective and safe as 2-week-longer daily
doxycycline treatment of acne vulgaris: a randomized, double-blind, noninferiority
study. Skinmed. 2011;9(2):86—94.

Ochsendorf F. Minocycline in acne vulgaris: benefits and risks. Am J Clin
Dermatol. 2010;11(5):327-41.

Layton AM, Cunliffe WJ. Phototoxic eruptions due to doxycycline--a dose-related
phenomenon. Clin Exp Dermatol. 1993;18(5):425-7.

Lim DS, Murphy GM. High-level ultraviolet A photoprotection is needed to prevent
doxycycline phototoxicity: lessons learned in East Timor. Br J Dermatol.
2003;149(1):213-4.

Waitayangkoon P, Moon SJ, Tirupur Ponnusamy JJ, Zeng L, Driban J, McAlindon
T. Long-Term Safety Profiles of Macrolides and Tetracyclines: A Systematic
Review and Meta-Analysis. J Clin Pharmacol. 2024;64(2):164-77.

Baxter BT, Matsumura J, Curci JA, McBride R, Larson L, Blackwelder W, et al.
Effect of Doxycycline on Aneurysm Growth Among Patients With Small Infrarenal
Abdominal Aortic Aneurysms: A Randomized Clinical Trial. JAMA.
2020;323(20):2029-38.

Bjellerup M, Ljunggren B. Differences in phototoxic potency should be considered
when tetracyclines are prescribed during summer-time. A study on doxycycline
and lymecycline in human volunteers, using an objective method for recording
erythema. Br J Dermatol. 1994;130(3):356—60.

Saiman L, Marshall BC, Mayer-Hamblett N, Burns JL, Quittner AL, Cibene DA, et
al. Azithromycin in patients with cystic fibrosis chronically infected with
Pseudomonas aeruginosa: a randomized controlled trial. JAMA.
2003;290(13):1749-56.

Grayston JT, Kronmal RA, Jackson LA, Parisi AF, Muhlestein JB, Cohen JD, et
al. Azithromycin for the secondary prevention of coronary events. N Engl J Med.
2005;352(16):1637-45.

Gibson PG, Yang IA, Upham JW, Reynolds PN, Hodge S, James AL, et al. Effect
of azithromycin on asthma exacerbations and quality of life in adults with
persistent uncontrolled asthma (AMAZES): a randomised, double-blind, placebo-
controlled trial. Lancet. 2017;390(10095):659-68.

Wong C, Jayaram L, Karalus N, Eaton T, Tong C, Hockey H, et al. Azithromycin
for prevention of exacerbations in non-cystic fibrosis bronchiectasis (EMBRACE):
a randomised, double-blind, placebo-controlled trial. Lancet.
2012;380(9842):660-7.

Janjua S, Mathioudakis AG, Fortescue R, Walker RA, Sharif S, Threapleton CJ,
et al. Prophylactic antibiotics for adults with chronic obstructive pulmonary
disease: a network meta-analysis. Cochrane Database Syst Rev.
2021;1:CD013198.

Minichino A, Brondino N, Solmi M, Del Giovane C, Fusar-Poli P, Burnet P, et al.
The gut-microbiome as a target for the treatment of schizophrenia: A systematic
review and meta-analysis of randomised controlled trials of add-on strategies.
Schizophr Res. 2021;234:1-13.

Shim SR, Lee Y, In SM, Lee KI, Kim I, Jeong H, et al. Increased risk of hearing
loss associated with macrolide use: a systematic review and meta-analysis. Sci
Rep. 2024;14(1):183.

Undela K, Goldsmith L, Kew KM, Ferrara G. Macrolides versus placebo for
chronic asthma. Cochrane Database Syst Rev. 2021;11:CD002997.

Li K, Liu L, Ou Y. The efficacy of azithromycin to prevent exacerbation of non-
cystic fibrosis bronchiectasis: a meta-analysis of randomized controlled studies.
J Cardiothorac Surg. 2022;17(1):266.

78



EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

154.

155.
156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

Ly S, Kamal K, Manjaly P, Barbieri JS, Mostaghimi A. Treatment of Acne Vulgaris
During Pregnancy and Lactation: A Narrative Review. Dermatol Ther (Heidelb).
2023;13(1):115-30.

Rosa FW. Teratogenicity of isotretinoin. Lancet. 1983;2(8348):513.

European Medicines Agency. Retinoid-containing medicinal products - referral:
Updated measures for pregnancy prevention during retinoid use. Warning on
possible risk of neuropsychiatric disorders also to be included for oral retinoids
2018 [updated 02/07/2018. Available from:
https://www.ema.europa.eu/en/medicines/human/referrals/retinoid-containing-
medicinal-products.

Daly AU, Gongalves RB, Lau E, Bowers J, Hussaini N, Charalambides M, et al.
A systematic review of isotretinoin dosing in acne vulgaris. JEADV CLINICAL
PRACTICE. 2023;2(3):432-49.

Lai J, Barbieri JS. Ache Relapse and Isotretinoin Retrial in Patients With Acne.
JAMA Dermatol. 2025.

Taylor PW, Keenan MH. Pharmaceutical quality of generic isotretinoin products,
compared with Roaccutane. Curr Med Res Opin. 2006;22(3):603-15.

Greywal T, Zaenglein AL, Baldwin HE, Bhatia N, Chernoff KA, Del Rosso JQ, et
al. Evidence-based recommendations for the management of acne fulminans and
its variants. J Am Acad Dermatol. 2017;77(1):109-17.

European Directive for systemic isotretinoin prescription. EMEA — Committee for
Proprietary Medicinal Products (CPMP) 2003.

Ganceviciene R, Zouboulis CC. Isotretinoin: state of the art treatment for acne
vulgaris. J Dtsch Dermatol Ges. 2010;8 Suppl 1:S47-59.

Strauss JS, Krowchuk DP, Leyden JJ, Lucky AW, Shalita AR, Siegfried EC, et al.
Guidelines of care for acne vulgaris management. J Am Acad Dermatol.
2007;56(4):651-63.

Lépez-Estebaranz JL, Herranz-Pinto P, Dréno B. Consensus-Based Ache
Classification System and Treatment Algorithm for Spain. Actas Dermosifiliogr.
2017;108(2):120-31.

Layton AM. Optimal management of acne to prevent scarring and psychological
sequelae. Am J Clin Dermatol. 2001;2(3):135-41.

Correction: Use of isotretinoin and risk of depression in patients with acne: a
systematic review and meta-analysis. BMJ Open. 2019;9(3):e021549corrl.

Li C, Chen J, Wang W, Ai M, Zhang Q, Kuang L. Use of isotretinoin and risk of
depression in patients with acne: a systematic review and meta-analysis. BMJ
Open. 2019;9(1):e021549.

Oon HH, Wong SN, Aw DCW, Cheong WK, Goh CL, Tan HH. Ache Management
Guidelines by the Dermatological Society of Singapore. J Clin Aesthet Dermatol.
2019;12(7):34-50.

Scarlett Puebla scc, Thd, Jaggi Rao ASJTSA. 2023 Canadian Acne Guidelines
[Available from: Canada.

Thiboutot DM, Dréno B, Abanmi A, Alexis AF, Araviiskaia E, Barona Cabal MI, et
al. Practical management of acne for clinicians: An international consensus from
the Global Alliance to Improve Outcomes in Acne. J Am Acad Dermatol.
2018;78(2 Suppl 1):S1-S23.e1.

Tan J, Kang S, Leyden J. Prevalence and Risk Factors of Acne Scarring Among
Patients Consulting Dermatologists in the USA. J Drugs Dermatol.
2017;16(2):97-102.

Huang CY, Chang 1J, Bolick N, Hsu WT, Su CH, Hsieh TS, et al. Comparative
Efficacy of Pharmacological Treatments for Acne Vulgaris: A Network Meta-
Analysis of 221 Randomized Controlled Trials. Ann Fam Med. 2023;21(4):358—
69.

Medicines and Healthcare products Regulatory Agency. Isotretinoin
(Roaccutane ¥): introduction of new safety measures, including additional

79


https://www.ema.europa.eu/en/medicines/human/referrals/retinoid-containing-medicinal-products
https://www.ema.europa.eu/en/medicines/human/referrals/retinoid-containing-medicinal-products

EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

174,

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

oversight of the initiation of treatment for patients under 18 years of age 2023
[Available from: https://www.gov.uk/drug-safety-update/isotretinoin-roaccutanev-
introduction-of-new-safety-measures-including-additional-oversight-of-the-
initiation-of-treatment-for-patients-under-18-years-of-age.

Layton AM, Dreno B, Gollnick HPM, Zouboulis CC. A review of the European
Directive for prescribing systemic isotretinoin for acne vulgaris. J Eur Acad
Dermatol Venereol. 2006;20(7):773—6.

Barbieri JS, Shin DB, Wang S, Margolis DJ, Takeshita J. The clinical utility of
laboratory monitoring during isotretinoin therapy for acne and changes to
monitoring practices over time. J Am Acad Dermatol. 2020;82(1):72-9.

Hansen TJ, Lucking S, Miller JJ, Kirby JS, Thiboutot DM, Zaenglein AL.
Standardized laboratory monitoring with use of isotretinoin in acne. J Am Acad
Dermatol. 2016;75(2):323-8.

Xia E, Han J, Faletsky A, Baldwin H, Beleznay K, Bettoli V, et al. Isotretinoin
Laboratory Monitoring in Acne Treatment: A Delphi Consensus Study. JAMA
Dermatol. 2022;158(8):942-8.

Friedmann DP, Verma KK. Poor Wound Healing of Laser-Assisted Tumescent
Liposuction Adit Sites Due to Postoperative Isotretinoin Use. Dermatol Surg.
2024;50(5):494-5.

McDonald KA, Shelley AJ, Alavi A. A Systematic Review on Oral Isotretinoin
Therapy and Clinically Observable Wound Healing in Acne Patients. J Cutan Med
Surg. 2017;21(4):325-33.

Mysore V, Mahadevappa OH, Barua S, Majid I, Viswanath V, Bhat RM, et al.
Standard Guidelines of Care: Performing Procedures in Patients on or Recently
Administered with Isotretinoin. J Cutan Aesthet Surg. 2017;10(4):186-94.
Spring LK, Krakowski AC, Alam M, Bhatia A, Brauer J, Cohen J, et al. Isotretinoin
and Timing of Procedural Interventions: A Systematic Review With Consensus
Recommendations. JAMA Dermatol. 2017;153(8):802-9.

Taleb E, Gallo ES, Salameh F, Koren A, Shehadeh W, Artzi O. Fractional ablative
CO(2) laser and oral isotretinoin-A prospective randomized controlled split-face
trial comparing concurrent versus delayed laser treatment for acne scars. Lasers
Surg Med. 2024;56(1):54-61.

Waldman A, Bolotin D, Arndt KA, Dover JS, Geronemus RG, Chapas A, et al.
ASDS Guidelines Task Force: Consensus Recommendations Regarding the
Safety of Lasers, Dermabrasion, Chemical Peels, Energy Devices, and Skin
Surgery During and After Isotretinoin Use. Dermatol Surg. 2017;43(10):1249-62.
Wootton CI, Cartwright RP, Manning P, Williams HC. Should isotretinoin be
stopped prior to surgery? A critically appraised topic. Br J Dermatol.
2014;170(2):239-44.

Xu Y, Wang H, Guo L, Hamblin MR, Wen X. Combinations of Energy-based
Devices plus isotretinoin for management of acne and acne scars: A systematic
review. J Cosmet Dermatol. 2024;23(10):3090-101.

Guadanhim LR, Goncgalves RG, Bagatin E. Observational retrospective study
evaluating the effects of oral isotretinoin in keloids and hypertrophic scars. Int J
Dermatol. 2016;55(11):1255-8.

Marqueling AL, Zane LT. Depression and suicidal behavior in acne patients
treated with isotretinoin: a systematic review. Semin Cutan Med Surg.
2007;26(4):210-20.

Bremner JD, Shearer KD, McCaffery PJ. Retinoic acid and affective disorders:
the evidence for an association. J Clin Psychiatry. 2012;73(1):37-50.

Tan NKW, Tang A, MacAlevey N, Tan BKJ, Oon HH. Risk of Suicide and
Psychiatric Disorders Among Isotretinoin Users: A Meta-Analysis. JAMA
Dermatol. 2024;160(1):54—-62.

80


https://www.gov.uk/drug-safety-update/isotretinoin-roaccutanev-introduction-of-new-safety-measures-including-additional-oversight-of-the-initiation-of-treatment-for-patients-under-18-years-of-age
https://www.gov.uk/drug-safety-update/isotretinoin-roaccutanev-introduction-of-new-safety-measures-including-additional-oversight-of-the-initiation-of-treatment-for-patients-under-18-years-of-age
https://www.gov.uk/drug-safety-update/isotretinoin-roaccutanev-introduction-of-new-safety-measures-including-additional-oversight-of-the-initiation-of-treatment-for-patients-under-18-years-of-age

EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.
203.

204.

205.

206.

207.

208.

Moller JK, Bak AL, Stenderup A, Zachariae H, Afzelius H. Changing patterns of
plasmid-mediated drug resistance during tetracycline therapy. Antimicrob Agents
Chemother. 1977;11(3):388-91.

Andersson DI, Hughes D. Evolution of antibiotic resistance at non-lethal drug
concentrations. Drug Resist Updat. 2012;15(3):162—72.

Gullberg E, Cao S, Berg OG, llback C, Sandegren L, Hughes D, et al. Selection
of Resistant Bacteria at Very Low Antibiotic Concentrations. PLoS Pathog.
2011;7(7).

Ross JI, Snelling AM, Eady EA, Cove JH, Cunliffe WJ, Leyden JJ, et al.
Phenotypic and  genotypic  characterization  of  antibiotic-resistant
Propionibacterium acnes isolated from acne patients attending dermatology
clinics in Europe, the U.S.A., Japan and Australia. Br J Dermatol.
2001;144(2):339-46.

Aoki S, Nakase K, Nakaminami H, Wajima T, Hayashi N, Noguchi N. Transferable
Multidrug-Resistance Plasmid Carrying a Novel Macrolide-Clindamycin
Resistance Gene, erm(50), in Cutibacterium acnes. Antimicrob Agents
Chemother. 2020;64(3).

Koizumi J, Nakase K, Hayashi N, Takeo C, Nakaminami H. Multidrug Resistance
Plasmid pTZC1 Could Be Pooled among Cutibacterium Strains on the Skin
Surface. Microbiol Spectr. 2023;11(2):e0362822.

Rana MS, Kim J, Kim S. First Report of Plasmid-Mediated Macrolide-
Clindamycin-Tetracycline Resistance in a High Virulent Isolate of Cutibacterium
acnes ST115. Pathogens. 2023;12(11).

Ross JI, Snelling AM, Carnegie E, Coates P, Cunliffe WJ, Bettoli V, et al.
Antibiotic-resistant acne: lessons from Europe. Br J Dermatol. 2003;148(3):467—
78.

Eady EA, Cove JH. Topical antibiotic therapy: current status and future
prospects. Drugs Exp Clin Res. 1990;16(8):423-33.

Oprica C, Nord CE, Escmid Study Group on Antimicrobial Resistance in
Anaerobic Bacteria. European surveillance study on the antibiotic susceptibility
of Propionibacterium acnes. Clin Microbiol Infect. 2005;11(3):204-13.

Nord CE, Oprica C. Antibiotic resistance in Propionibacterium acnes.
Microbiological and clinical aspects. Anaerobe. 2006;12(5-6):207-10.

Toyne H, Webber C, Collignon P, Dwan K, Kljakovic M. Propionibacterium acnes
(P. acnes) resistance and antibiotic use in patients attending Australian general
practice. Australas J Dermatol. 2012;53(2):106—-11.

Eady EA. Bacterial resistance in ache. Dermatology. 1998;196(1):59—66.

Mills O, Jr., Thornsberry C, Cardin CW, Smiles KA, Leyden JJ. Bacterial
resistance and therapeutic outcome following three months of topical acne
therapy with 2% erythromycin gel versus its vehicle. Acta Derm Venereol.
2002;82(4):260-5.

Levy RM, Huang EY, Roling D, Leyden JJ, Margolis DJ. Effect of antibiotics on
the oropharyngeal flora in patients with acne. Arch Dermatol. 2003;139(4):467—
71.

Ozuguz P, Callioglu EE, Tulaci KG, Kacar SD, Balta I, Asik G, et al. Evaluation
of nasal and oropharyngeal flora in patients with acne vulgaris according to
treatment options. Int J Dermatol. 2014;53(11):1404-8.

Eady EA, Cove JH, Holland KT, Cunliffe WJ. Erythromycin resistant
propionibacteria in antibiotic treated acne patients: association with therapeutic
failure. Br J Dermatol. 1989;121(1):51-7.

Oprica C, Emtestam L, Hagstromer L, Nord CE. Clinical and microbiological
comparisons of isotretinoin vs. tetracycline in acne vulgaris. Acta Derm Venereol.
2007;87(3):246-54.

Simonart T, Dramaix M, De Maertelaer V. Efficacy of tetracyclines in the
treatment of acne vulgaris: a review. Br J Dermatol. 2008;158(2):208-16.

81



EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

209.

210.

211.

212,

213.

214,

215.

216.

217.

218.

2109.

220.

221.

222.

223.

224,

225.

Lomholt HB, Kilian M. Clonality and anatomic distribution on the skin of antibiotic
resistant and sensitive Propionibacterium acnes. Acta Derm Venereol.
2014;94(5):534-8.

Ozolins M, Eady EA, Avery AJ, Cunliffe WJ, Po AL, O'Neill C, et al. Comparison
of five antimicrobial regimens for treatment of mild to moderate inflammatory
facial acne vulgaris in the community: randomised controlled trial. Lancet.
2004;364(9452):2188-95.

Harkaway KS, McGinley KJ, Foglia AN, Lee WL, Fried F, Shalita AR, et al.
Antibiotic resistance patterns in coagulase-negative staphylococci after treatment
with topical erythromycin, benzoyl peroxide, and combination therapy. Br J
Dermatol. 1992;126(6):586—90.

Leyden J, Levy S. The development of antibiotic resistance in Propionibacterium
acnes. Cutis. 2001;67(2 Suppl):21-4.

Eady EA, Bojar RA, Jones CE, Cove JH, Holland KT, Cunliffe WJ. The effects of
acne treatment with a combination of benzoyl peroxide and erythromycin on skin
carriage of erythromycin-resistant propionibacteria. Br J Dermatol.
1996;134(1):107-13.

Cunliffe WJ, Holland KT, Bojar R, Levy SF. A randomized, double-blind
comparison of a clindamycin phosphate/benzoyl peroxide gel formulation and a
matching clindamycin gel with respect to microbiologic activity and clinical
efficacy in the topical treatment of acne vulgaris. Clin Ther. 2002;24(7):1117-33.
van Hoogdalem EJ, Baven TL, Spiegel-Melsen |, Terpstra IJ. Transdermal
absorption of clindamycin and tretinoin from topically applied anti-acne
formulations in man. Biopharm Drug Dispos. 1998;19(9):563-9.

Basler RS. Potential hazards of clindamycin in acne therapy. Arch Dermatol.
1976;112(3):383-5.

Leyden JJ. In vivo antibacterial effects of tretinoin-clindamycin and clindamycin
alone on Propionibacterium acnes with varying clindamycin minimum inhibitory.
J Drugs Dermatol. 2012;11(12):1434-8.

Bojar RA, Eady EA, Jones CE, Cunliffe WJ, Holland KT. Inhibition of
erythromycin-resistant propionibacteria on the skin of acne patients by topical
erythromycin with and without zinc. Br J Dermatol. 1994;130(3):329-36.

Cunliffe WJ, Fernandez C, Bojar R, Kanis R, West F, Zindaclin Clinical Study G.
An observer-blind parallel-group, randomized, multicentre clinical and
microbiological study of a topical clindamycin/zinc gel and a topical clindamycin
lotion in patients with mild/moderate acne. J Dermatolog Treat. 2005;16(4):213—
8.

Langner A, Sheehan-Dare R, Layton A. A randomized, single-blind comparison
of topical clindamycin + benzoyl peroxide (Duac) and erythromycin + zinc acetate
(Zineryt) in the treatment of mild to moderate facial acne vulgaris. J Eur Acad
Dermatol Venereol. 2007;21(3):311-9.

Nel Van zyl K, Matukane SR, Hamman BL, Whitelaw AC, Newton-Foot M. Effect
of antibiotics on the human microbiome: a systematic review. Int J Antimicrob
Agents. 2022;59(2) (no pagination).

Truong R, Tang V, Grennan T, Tan DHS. A systematic review of the impacts of
oral tetracycline class antibiotics on antimicrobial resistance in normal human
flora. JAC-antimicrobial Resistance. 2022;4(1):dlac009.

Wistrand-Yuen E, Knopp M, Hjort K, Koskiniemi S, Berg OG, Andersson DI.
Evolution of high-level resistance during low-level antibiotic exposure. Nat
Commun. 2018;9(1):1599.

Haffajee AD, Patel M, Socransky SS. Microbiological changes associated with
four different periodontal therapies for the treatment of chronic periodontitis. Oral
Microbiol Immunol. 2008;23(2):148-57.

FSRH Guideline (January 2019) Combined Hormonal Contraception (Revision
due by January 2024). BMJ Sex Reprod Health. 2019;45(Suppl 1):1-93.

82



EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

Arowojolu AO, Gallo MF, Lopez LM, Grimes DA. Combined oral contraceptive
pills for treatment of acne. Cochrane Database Syst Rev. 2012;7:CD004425.
FSRH Guideline (August 2017) Contraception for Women Aged Over 40 Years
2017 [

Correction: FSRH guideline (January 2019) Combined Hormonal Contraception.
BMJ Sex Reprod Health. 2021;47(1):e2.

FSRH Guideline (August 2022) Progestogen-only Pills. BMJ Sex Reprod Health.
2022;48(Suppl 1):1-75.

Liszewski W, Boull C. Lack of evidence for feminization of males exposed to
spironolactone in utero: A systematic review. J Am Acad Dermatol.
2019;80(4):1147-8.

Gollnick H. Acne and Related Disorders. In: Elzouki AY, Harfi HA, Nazer H, Oh
W, Stapleton FB, Whitley RJ, editors. Textbook of Clinical Pediatrics. 3. Berlin:
Springer; 2012. p. 1447-66.

Dressler C, Rosumeck S, Nast A. How Much Do We Know about Maintaining
Treatment Response after Successful Acne Therapy? Systematic Review on the
Efficacy and Safety of Acne Maintenance Therapy. Dermatology.
2016;232(3):371-80.

Thiboutot DM, Shalita AR, Yamauchi PS, Dawson C, Kerrouche N, Arsonnaud
S, et al. Adapalene gel, 0.1%, as maintenance therapy for acne vulgaris: a
randomized, controlled, investigator-blind follow-up of a recent combination
study. Arch Dermatol. 2006;142(5):597-602.

Alirezai M, George SA, Coutts |, Roseeuw DI, Hachem JP, Kerrouche N, et al.
Daily treatment with adapalene gel 0.1% maintains initial improvement of acne
vulgaris previously treated with oral lymecycline. Eur J Dermatol. 2007;17(1):45—
51.

Zhang JZ, Li LF, Tu YT, Zheng J. A successful maintenance approach in
inflammatory acne with adapalene gel 0.1% after an initial treatment in
combination with clindamycin topical solution 1% or after monotherapy with
clindamycin topical solution 1%. Journal of Dermatological Treatment.
2004;15(6):372-8.

Poulin Y, Sanchez NP, Bucko A, Fowler J, Jarratt M, Kempers S, et al. A 6-month
maintenance therapy with adapalene-benzoyl peroxide gel prevents relapse and
continuously improves efficacy among patients with severe acne vulgaris: results
of a randomized controlled trial. Br J Dermatol. 2011;164(6):1376—82.

Thielitz A, Lux A, Wiede A, Kropf S, Papakonstantinou E, Gollnick H. A
randomized investigator-blind parallel-group study to assess efficacy and safety
of azelaic acid 15% gel vs. adapalene 0.1% gel in the treatment and maintenance
treatment of female adult acne. J Eur Acad Dermatol Venereol. 2015;29(4):789—
96.

Vender R, Vender R. Double-blinded, vehicle-controlled proof of concept study
to investigate the recurrence of inflammatory and noninflammatory acne lesions
using tretinoin gel (microsphere) 0.04% in male patients after oral isotretinoin
use. Dermatol Res Pract. 2012;2012:Article ID 736532.

83



EuroGuiDerm Guideline for the Treatment of Ache — Update 2025

9 Supporting information

The EuroGuiDerm Guideline for the Treatment of Acne Methods report & Evi-
dence tables and report are available as supplementary files and on the EDF

website: https://www.guidelines.edf.one/edf-qguidelines-and-consensus-state-

ments

Appendix: Included studies
Appendix: List of abbreviations
Methods report

Table S1: Comedonal acne
Table S2: Papulopustular acne
Table S3: Conglobate acne
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