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Real-world adherence to topical
therapies in patients with moderate acne
Xuân-Lan Lam Hoai, MD,a Viviane De Maertelaer, PhD, MSc,b and Thierry Simonart, PhD, MDc

Brussels, Belgium
Background: Real-life data on topical treatments in daily practice in patients with moderate acne are
poorly characterized.
Objective: To investigate the drug survival of topical treatments administered to patients with moderate
acne in a daily practice.
Methods: Survival analysis was performed on subjects (Belgian university hospital and private practice
outpatient dermatology patients) with moderate acne who received topical therapies according to the
current published guidelines.
Results: A total of 1160 treatment series (1029 patients) were included, including benzoyl peroxide (BPO,
n = 93), azelaic acid (n = 246), adapalene (n = 254), a fixed combination of adapalene 0.1% and BPO 2.5%
(A/BPO, n = 264), and a fixed combination of clindamycin 1.2% and tretinoin 0.025% gel (Clin-RA, n = 303).
The calculated overall median treatment duration of all drugs was 2 months. The probability of treatment
discontinuation after only 3 months was 50%. Overall, the drugs were discontinued for the following
reasons: controlled acne (9%), side effects (9%), ineffectiveness (52%), combination of side effects and
ineffectiveness (3%), and other reasons (1%). Overall, 27% patients were lost to follow-up.
Limitations: The post hoc study design and generalizability limit interpretation of the data.
Conclusion: Overall, the median treatment duration of topical anti-acne therapies was short (2 months).
The main reason for discontinuation was ineffectiveness. ( JAAD Int 2021;2:109-15.)
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INTRODUCTION
Acne vulgaris is defined as a chronic disease

because of its long duration and pattern of recur-
rence or relapse. In contrast to the common percep-
tion of acne as a temporary problem affecting
adolescents, in many patients, acne persists for
several years.1,2 The duration of acne varies from
3 months to 40 years, and for 80% of patients, the
disease does not spontaneously regress until they are
in their thirties.1
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According to the current guidelines,3 the use of
various local anti-acne therapies, including benzoyl
peroxide (BPO), azelaic acid, adapalene, a fixed
combination of adapalene 0.1% and BPO 2.5% (A/
BPO), a fixed combination of clindamycin and BPO,
or a fixed combination of clindamycin 1.2% and
tretinoin 0.025% gel (Clin-RA), is recommended for
the treatment of moderate papulo-pustular acne.
These guidelines are usually derived from 12- or
16-week randomized follow-up studies,3-5 and more
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rarely 6-month maintenance therapy studies.2,6,7 In
these studies, the mean percentage reduction in the
total lesion count usually does not exceed 80%.2-6

For most patients, such therapies are usually not
curative, and the chronic nature of acne may lead to
inadequate adherence. However, little is known
about the long-term outcomes of topical therapies
CAPSULE SUMMARY

d The use of various topical anti-acne
therapies is recommended for the
treatment of moderate papulo-pustular
acne.

d The median drug survival of topical anti-
acne therapies is short, and the main
reason for discontinuation is
ineffectiveness.
among patients with moder-
ate acne in a real-world
setting.

Drug survival is defined as
the probability that a patient
will remain on a given drug, as
discontinuation of therapy can
occur for a number of reasons,
the most common being
a lack of efficacy, side effects,
or controlled disease.8-14

To our knowledge, this is the
first study on drug survival in
the context of topical treat-

ment for patients with acne. We aimed to perform a
detailed analysis of drug survival for topical therapies
in a long-term daily practice cohort of patients with
moderate acne.

PATIENTS AND METHODS
Patient selection criteria

This study was carried out at 3 centers, including a
university hospital and 3 private practices, in
Brussels, Belgium. It was approved by the local
Ethics committee (Saint-Pierre University Hospital,
Brussels, Belgium; ref. O.M. 007, CE/20-04-03) and
was performed in accordance with the International
Conference on Harmonization Good Clinical
Practice guidelines and the 1996 Declaration of
Helsinki. We included 1029 patients with moderate
papulo-pustular acne who had been treated with
either BPO, azelaic acid, adapalene, A/BPO, or Clin-
RA, according to the European guidelines.3 The fixed
combination of clindamycin and BPO was not
considered because it is unavailable in Belgium.
Topical antibiotic monotherapies were not consid-
ered because their use is no longer supported by
guidelines. All patients who began treatment with
these therapies between January 2010 and
December 2019 were included. The data lock for
this study took place in December 2019. We
excluded patients who were treated with these drugs
as part of a clinical trial. We also excluded patients
who were previously treated with systemic anti-acne
drugs. The patients’ medical records were reviewed,
and the following information was recorded: sex,
age, duration of anti-acne treatment, and reason for
discontinuation of anti-acne treatment. The primary
outcome was the drug survival associated with each
of those drugs.

Because a patient could have received 2 or more
topical anti-acne treatments during the study period,
the same patient could have been included more
than once in the analysis for each different treatment
series with a different anti-acne agent. An event was
defined as treatment termi-
nation if no prescription for
the agent was claimed for
365 days.

Drug survival and
statistical analysis

Five drug survival events
were defined and analyzed
separately: (i) discontinua-
tion overall (encompasses ii,
iii, iv, and v); (ii) discontinu-
ation owing to controlled
acne; (iii) discontinuation
owing to side effects; (iv) discontinuation owing to
ineffectiveness, (iii and iv) discontinuation owing to
side effects plus ineffectiveness, and (v) discontinu-
ation for reasons other than the event of interest (e.g.
non-compliance, pregnancy), as in a previously
published report.9 In the overall analysis (i), subjects
were censored (i.e., no event during the observation
time) when still active at the moment of data lock or
when lost to follow-up (LTFU). All side effects
leading to treatment discontinuation were collected.

We present patient characteristics as frequencies
with percentages for categorical variables and as
means with standard errors for continuous variables.
Differences in continuous variables were compared
between more than 2 groups using analyses of
variance with one grouping factor (kind of drug),
followed by the Sidak or Dunnett T3 multiple
comparisons test when required, according to the
results of the Levene test for homoscedasticity.

Differences in qualitative variables were
compared between groups using Pearson exact
chi-square test. Kaplan-Meier plots were used to
present survival curves, which were compared using
the log-rank test. ‘‘Event’’ was defined as cessation of
therapy. The reported estimated medians are the
survival durations for which the survival probability
is 50%, according to the Kaplan-Meier curves. A
logistic binary regression analysis was used to
determine whether age, sex, duration of acne, and
use of previous anti-acne treatments were significant
predictors of treatment dropout. Comparisons were
performed using 2-sided tests, with P values \ .05
considered to indicate statistical significance. All
statistical tests were performed using the IBM-SPSS



Abbreviations used:

A/BPO: fixed combination of adapalene 0.1%
and BPO 2.5%

BPO: benzoyl peroxide
Clin-RA: fixed combination of clindamycin 1.2%

and tretinoin 0.025% gel
LTFU: lost to follow-up
RCT: randomized controlled triaL
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(version 26.0) (IBM Corp, Armonk) andMedCalc V14
(Ostend) statistical software packages. Missing data
were excluded from the relevant analyses.

RESULTS
Patient and treatment characteristics

A total of 1029 patients aged 22.8 6 0.3 years
(mean 6 standard error) who received 1160 topical
anti-acne treatment series were included in the study
(Table I). Of these, 658 (64%) were female, and 698
(68%) were naive for anti-acne therapies. The 1160
treatment series included 93 cases treated with BPO,
246 cases with azelaic acid, 254 cases with adapa-
lene, 264 cases with A/BPO, and 303 cases with Clin-
RA. Themost commonly prescribed topical anti-acne
treatment in our series was Clin-RA, which was
administered 303 times (26.14% of all treatments).
Generally, the patient characteristics were compara-
ble across the 1160 treatments (P = .040), although
the ages were globally different due to the signifi-
cantly higher ages of patients treated with BPO
patients (24.96 6 0.90 years) and adapalene
(21.81 6 0.52 years; P = .027).

Reasons for discontinuation of treatment
Although an event in a drug survival analysis

indicated that the drug was no longer successful in
other studies, anti-acne treatment can also be dis-
continued for controlled acne. This requires the
interpretation of data from another perspective, as
this event favors the effectiveness of the treatment.

In December 2019, the time point of data lock, 85
(7%) topical anti-acne therapies remained active and
1075 treatments had been discontinued (93%). The
calculated overall median treatment duration of all
drugs was 2 months, with durations of 3, 2, 2, 2, and
2 months for BPO, azelaic acid, adapalene, A/BPO,
and Clin-RA, respectively. Overall, 108 (9%) treat-
ments were discontinued because of controlled
acne. The reason for discontinuation was ineffec-
tiveness in 545 (52%) cases and side effects plus
ineffectiveness in 32 cases (3%). Furthermore, 318
(27%) cases were LTFU and 15 (1%) treatments were
stopped for other reasons (e.g., cost, pregnancy).
Side effects were the reason for discontinuation of
treatment in 90 (9%) cases (Table I). Skin irritation/
dryness (6.6%), eczema (1.1%), and acne exacerba-
tion (0.0008%) were the reported side effects leading
to discontinuation of treatment (Table II).

Controlled acne was more frequently associated
with Clin-RA and less frequently with BPO and A/
BPO. Throughout the study, the main reason for the
discontinuation of BPO, azelaic acid, adapalene, A/
BPO and Clin-RA was insufficient efficacy. Side
effects were the second most common reason for
the discontinuation of BPO and of A/BPO, whereas
controlled acne was the second most common
reason for the discontinuation of azelaic acid,
adapalene, and Clin-RA. Azelaic acid was associated
with fewer side effects than BPO (P = .036) and A/
BPO (P = .008).

Drug survival analysis
Figure 1 shows the overall durations of treatment

with BPO, azelaic acid, adapalene, A/BPO, and Clin-
RA in patients with moderate acne. The overall
probability of treatment discontinuation after only
3 months was 50%, and 50% discontinuation
occurred at 3, 2, 9, 10, and 3 months for BPO, azelaic
acid, adapalene, A/BPO, and Clin-RA, respectively.

DISCUSSION
Drug survival is defined as the time period of

treatment with a certain drug until cessation. It is a
well-recognized measure that encompasses factors
such as effectiveness, patient adherence and compli-
ance, adverse events, patient expenditures, and
physician preferences in a real-world setting.10,11 In
dermatology, drug survival has been mainly studied
in the field of psoriasis to quantify the loss of efficacy
of biologics over time.8,11 It has also been investi-
gated in other diseases such as atopic dermatitis,
hand eczema, and scleroderma.9,12,13 One study
recently showed that spironolactone has an
extended drug survival in female patients with
moderate-to-severe acne.14

In this retrospective study, we presented real-life
data on the drug use and survival of patients treated
with local anti-acne therapies, including BPO, aze-
laic acid, adapalene, A/BPO, and Clin-RA, which are
recommended for the treatment of moderate papulo-
pustular acne.3 Topical antibiotics alone were not
considered, as they are no longer recommended
anti-acne options.3,15 Drug survival is determined by
the occurrence of an event indicating that a drug is
no longer successful. However, topical anti-acne
treatment can also be discontinued because of
controlled acne. This requires the interpretation of
data from another view because the discontinuation
of treatment because of controlled acne is an event



Table II. Side effects reported as reasons for discontinuation of BPO, azelaic acid, adapalene, A/BPO and
Clin-RA

*

BPO

(n = 93)

Azelaic acid

(n = 246)

Adapalene

(n = 254)

A/BPO

(n = 264)

Clin-RA

(n = 303)

All therapies

confounded (n = 1160)

Side effect as reason for discontinuation, n (%)
Dryness 8 (8.6) 3 (1.2) 7 (2.8) 6 (2.3) 11 (3.6) 35 (3.0)
Irritation 5 (5.3) 5 (2) 11 (4.3) 14 (5.3) 7 (2.3) 42 (3.6)
Eczema 2 (2.1) 0 (0) 2 (0.8) 7 (2.7) 2 (0.7) 13 (1.1)
Acne exacerbation 0 (0) 0 (0) 1 (0.4) 0 (0) 0 (0) 1 (;0)

BPO, Benzoyl peroxide; A/BPO, fixed combination of adapalene 0.1% and BPO 2.5%; Clin-RA, fixed combination of clindamycin 1.2%

and tretinoin 0.025% gel.

*Values are given as n (%) unless otherwise indicated.

Table I. Patient and treatment characteristics

*

BPO

(n = 93)

Azelaic acid

(n = 246)

Adapalene

(n = 254)

A/BPO

(n = 264)

Clin-RA

(n = 303)

All therapies

confounded

(n = 1160)

Patient characteristics
Male, n (%) 49 (53) 44 (18) 110 (43) 85 (32) 133 (44) 371 (36)
Mean age at treatment, years (SEM) 25.1 (0.9) 22.6 (0.6) 21.8 (0.5) 22.6 (0.4) 22.4 (0.5) 22.8 (0.3)
Mean duration of acne, months (SEM) 71.3 (7.8) 53.0 (5.0) 57.4 (4.6) 70.0 (4.5) 58.0 (4.0) 60.9 (2.4)

Treatment status at the moment of data locky, z

Active, n (%) 3 (3) 27 (11) 9 (4) 11 (4) 35 (12) 85 (7)
Discontinued, n (%) 90 (97) 219 (89) 245 (96) 253 (96) 268 (88) 1075 (93)

Drug duration
Median calculated drug duration, m 3 2 2 2 2 2
Controlled acne, n (%) 1 (1) 30 (12) 24 (9) 12 (5) 41 (14) 108 (9)
Side effects, n (%) 14 (15) 8 (3) 21 (8) 27 (10) 20 (7) 90 (9)
Ineffectiveness, n (%) 55 (60) 111 (45) 137 (54) 142 (54) 100 (33) 545 (52)
Side effects plus ineffectiveness, n (%) 4 (4) 4 (2) 5 (2) 13 (5) 5 (2) 32 (3)
Other (non-compliance, pregnancy, cost), n (%) 0 (0) 2 (1) 4 (2) 3 (1) 6 (2) 15 (1)
Lost to follow-up, n (%) 21 (23) 69 (28) 62 (24) 61 (23) 105 (35) 318 (27)

BPO, Benzoyl peroxide; A/BPO, fixed combination of adapalene 0.1% and BPO 2.5%; Clin-RA, fixed combination of clindamycin 1.2%

and tretinoin 0.025% gel; SEM, standard error of the mean.

*Values are given as n (%) unless otherwise indicated.
yData lock occurred in December 2019.
zPatients can be successively treated with different drugs. A single patient can be categorized by side effects and also by the lack of efficacy

of the same drug.
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that favors the effectiveness of topical anti-acne
treatment. Therefore, in assessing the effectiveness
of topical anti-acne treatment by drug survival, the
reason for discontinuation of treatment is very
important. The calculated overall median treatment
durations of all drugs, BPO, azelaic acid, adapalene,
A/BPO, and Clin-RA were 2, 3, 2, 2, 2, and 2 months,
respectively. The reasons for the discontinuation of
treatment were controlled acne (9%), side effects
(9%), ineffectiveness (52%), side effects plus ineffec-
tiveness (3%), and other reasons (1%).

Topical anti-acne treatment was discontinued
because of controlled acne in a minority of patients
(9%). This may contradict the results of amultitude of
clinical studies demonstrating that topical anti-acne
therapies are safe and potent drugs in the treatment
of moderate acne vulgaris.3,16,17 However, to be
clinically useful, these results must also be generaliz-
able to patients in a daily practice setting. There are
several examples in the literature of the low gener-
alizability of trial results with respect to daily
practice.9,18 For example, the external validity of
clinical study results has also been investigated in the
treatment of psoriasis and rheumatoid arthritis with
biologics.19 The outcomes of psoriasis treatment in
daily practice were shown to be less effective than
the results from randomized controlled trials
(RCTs).19 There are several possible explanations
for the difference between daily practice and trial
results.9 RCTs are restricted by their inclusion criteria
and size and are powered for primary efficacy
outcomes, resulting in a low external validity for



Fig 1. Drug survival of BPO, azelaic acid, adapalene, A/BPO, or Clin-RA. BPO, Benzoyl
peroxide; A/BPO, fixed combination of adapalene 0.1% and BPO 2.5%; Clin-RA, fixed
combination of clindamycin 1.2% and tretinoin 0.025% gel.
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‘‘real-world’’ populations. The external validity of a
RCT also depends on whether the outcomes are
clinically relevant. Themain outcome in clinical trials
on acne is often the mean/median decrease in the
lesion counts in the total group after relative to
before treatment, or the difference in the mean/
median decrease in lesion counts between 2 treat-
ment groups at fixed time points. However, mean
decreases give no information about the individual
response rates. Another factor influencing the
external validity of RCTs is the limited duration of
treatment. RCTs are costly and usually involve a
relatively brief treatment period with limited follow-
up. Whether the initial response is a good predictor
of the long-term benefit is unknown. Most typically,
acne is not an acute disease but rather a long-lasting
condition associated with great social and/or psy-
chological burdens. Likely, for most patients, the
long-term application of a moderately active local
treatment is not an optimal option. Controlled acne
was more frequently associated with Clin-RA and
less frequently with BPO and A/BPO. Data from
clinical trials suggest that Clin-RA is as effective as A/
BPO20 but causes significantly less skin irritation.21

In our daily practice cohort, 9% of the treatments
were discontinued because of side effects. The most
common adverse events leading to the cessation of
therapy were dryness/irritation and eczema. BPO
and A/BPOmore commonly led to treatment discon-
tinuation because of local adverse events than other
drugs, which supports the previous findings from
RCTs showing that BPO and topical retinoids are
associated with a higher irritative potential.22 Our
real-world data also show that azelaic acid was
associated with fewer side effects than BPO and A/
BPO. These data are also in accordance with the
results of RCTs.3

In our study, discontinuation because of ineffec-
tiveness was registered in 52% of the cases. This
percentage is much higher than that reported in
clinical trials. Given the short durations of most
clinical trials, patients are frequently motivated to
continue treatment until the end of the trial, despite
ineffectiveness.9

Many other factors, such as disease severity,
physicians’ preferences, and the availability of other
treatment options, also influence drug survival.
Treatment is more likely to be continued despite a
moderate response or the presence of side effects
when no other treatment options are left. Many
patients are aware of the availability of more efficient
treatments, such as isotretinoin. Particularly, topical
anti-acne drug survival might be lower because of
the availability of isotretinoin. The cost of medica-
tions may also encourage patients to consider
discontinuing therapy. In our study, only a minority
of patients (#1%) discontinued treatment for this
reason, but it remains possible that price acts syner-
gistically with other factors to decrease the drug
survival of topical anti-acne therapies.

Finally, a significant proportion of the patients
was LTFU or reported low compliance with therapy.
A previous review showed that adherence to topical
anti-acne therapy may be limited in RCTs (75%).23

Differences in dropout/LTFU rates between clinical
trials (‘‘ideal’’ conditions) and daily practice (‘‘usual’’
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conditions) is a well-known phenomenon.24 Our
data showing the low drug survival of topical anti-
acne therapies support previous studies which
showed that adherence to acne medications was
often poor andwas correlated with the occurrence of
side effects and lack of improvement.25,26

This study has several limitations due to its
retrospective, observational design. Selection bias
is unavoidable in daily practice, as patients receive
treatment based on both their own and the physi-
cians’ preferences, which is one of the strengths of
daily practice studies.9 Because this was not an RCT,
the patients’ characteristics (including the number of
previous treatments and duration of acne) differed.
Consequently, the between-drug comparisons
should be done with caution. The generalizability
of our results was limited by the local recruitment of
the patients. For instance, there were no patients
treated with the fixed combination of clindamycin
and BPO and few treated with BPO alone, which
may reflect the availability of the medication and/or
physicians’ preferences. Nevertheless, to our knowl-
edge, this study is the first to investigate the drug
survival of topical therapies for the management of
moderate acne in a real-world setting.

In conclusion, we showed that the median overall
drug survival rate for topical treatments in patients
with moderate acne in daily practice was low
(2 months), which contrasts with the chronic
character of acne. Ineffectiveness (or perceived
ineffectiveness) was the most common reason for
discontinuation.
Conflicts of interest

None disclosed.

REFERENCES

1. Gollnick H, Finlay A, Shear N. Global alliance to improve

outcomes in acne, can we define acne as a chronic disease? If

so, how and when? Am J Clin Dermatol. 2008;9:279-284.

2. Dressler C, Rosumeck S, Nast A. How much do we know about

maintaining treatment response after successful acne ther-

apy? Systematic review on the efficacy and safety of acne

maintenance therapy. Dermatology. 2016;232:371-380.

3. Nast A, Dr�eno B, Bettoli V, et al. European evidence-based (S3)

guidelines for the treatment of acne. J Eur Acad Dermatol

Venereol. 2012;26(suppl 1):1-29.

4. Eichenfield LF, Draelos Z, Lucky AW, et al. Preadolescent

moderate acne vulgaris: a randomized trial of the efficacy and

safety of topical adapalene-benzoyl peroxides. J Drugs Der-

matol. 2013;12:611-618.

5. Schaller M, Sebastian M, Ress C, Seidel D, Hennig M. A

multicentre, randomized, single-blind, parallel-group study

comparing the efficacy and tolerability of benzoyl peroxide

3%/clindamycin 1% with azelaic acid 20% in the topical
treatment of mild-to-moderate acne vulgaris. J Eur Acad

Dermatol Venereol. 2016;30:966-973.

6. Poulin Y, Sanchez NP, Bucko A, 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;164:1376-1382.

7. 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;29:789-796.

8. Gniadecki R, Bang B, Bryld LE, Iversen L, Lasthein S, Skov L.

Comparison of long-term drug survival and safety of biologic

agents in patients with psoriasis vulgaris. Br J Dermatol. 2015;

172:244-252.

9. van der Schaft J, Politiek K, van den Reek JMPA, et al. Drug

survival for ciclosporin A in a long-term daily practice cohort

of adult patients with atopic dermatitis. Br J Dermatol. 2015;

172:1621-1627.

10. van den Reek JMPA, Kievit W, Gniadecki R, et al. Drug survival

studies in dermatology: principles, purposes, and pitfalls. J

Invest Dermatol. 2015;135:1-5.

11. Shalom G, Cohen AD, Ziv M, et al. Biologic drug survival in

Israeli psoriasis patients. J Am Acad Dermatol. 2017;76:662-669.

12. Oosterhaven JA, Politiek K, Schuttelaar MA. Azathioprine

treatment and drug survival in patients with chronic hand

eczema - results from daily practice. Contact Dermatitis. 2017;

76:304-307.

13. Mertens JS, van den Reek JM, Kievit W, et al. Drug survival and

predictors of drug survival for methotrexate treatment in a

retrospective cohort of adult patients with localized sclero-

derma. Acta Derm Venereol. 2016;96:943-947.

14. Barbieri JS, Choi JK, James WD, Margolis DJ. Real-world drug

usage survival of spironolactone versus oral antibiotics for the

management of female patients with acne. J Am Acad

Dermatol. 2019;81:848-851.

15. Simonart T, Dramaix M. Treatment of acne with topical

antibiotics: lessons from clinical studies. Br J Dermatol. 2005;

153:395-403.

16. Gollnick HP, Draelos Z, Glenn MJ, et al. Adapalene-benzoyl

peroxide, a unique fixed-dose combination topical gel for the

treatment of acne vulgaris: a transatlantic, randomized,

double-blind, controlled study in 1670 patients. Br J Dermatol.

2009;161:1180-1189.

17. Thiboutot DM, Dr�eno B, Abanmi A, et al. Practical manage-

ment of acne for clinicians: an international consensus from

the Global Alliance to Improve Outcomes in Acne. J Am Acad

Dermatol. 2018;78(suppl 1):S1-S23.e1.

18. Kennedy-Martin T, Curtis S, Faries D, Robinson S, Johnston J. A

literature review on the representativeness of randomized

controlled trial samples and implications for the external

validity of trial results. Trials. 2015;16:495.

19. Van L€umig PPM, Driessen RJB, Boezeman JBM, Van De

Kerkhof PCM, De Jong EMGJ. Long-term efficacy of etaner-

cept for psoriasis in daily practice. Br J Dermatol. 2012;166:

445-447.

20. Ochsendorf F. Clindamycin phosphate 1.2%/tretinoin 0.025%:

a novel fixed-dose combination treatment for acne vulgaris.

J Eur Acad Dermatol Venereol. 2015;29(suppl 5):8-13.

21. Goreshi R, Samrao A, Ehst BD. A double-blind, randomized,

bilateral comparison of skin irritancy following application of the

http://refhub.elsevier.com/S2666-3287(20)30082-1/sref1
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref1
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref1
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref2
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref2
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref2
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref2
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref3
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref3
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref3
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref3
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref4
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref4
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref4
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref4
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref5
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref5
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref5
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref5
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref5
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref5
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref6
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref6
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref6
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref6
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref6
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref7
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref7
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref7
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref7
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref7
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref7
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref8
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref8
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref8
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref8
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref9
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref9
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref9
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref9
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref10
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref10
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref10
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref11
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref11
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref12
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref12
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref12
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref12
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref13
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref13
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref13
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref13
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref14
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref14
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref14
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref14
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref15
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref15
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref15
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref16
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref16
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref16
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref16
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref16
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref17
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref17
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref17
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref17
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref17
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref18
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref18
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref18
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref18
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref19
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref19
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref19
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref19
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref19
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref20
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref20
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref20
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref21
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref21


JAAD INT

VOLUME 2
Lam Hoai, De Maertelaer, and Simonart 115
combination acne products clindamycin/tretinoin and benzoyl

peroxide/adapalene. J Drugs Dermatol. 2012;11:1422-1426.

22. Otlewska A, Baran W, Batycka-Baran A. Adverse events related

to topical drug treatments for acne vulgaris. Expert Opin Drug

Saf. 2020;19:513-521.

23. Snyder S, Crandell I, Davis SA, Feldman SR. Medical adherence

to acne therapy: a systematic review. Am J Clin Dermatol. 2014;

15:87-94.
24. Dettori JR. Loss to follow-up. Evid Based Spine Care J. 2011;2:

7-10.

25. Dr�eno B, Thiboutot D, Gollnick H, et al. Large-scale worldwide

observational study of adherence with acne therapy. Int J

Dermatol. 2010;49:448-456.

26. Sevimli Dikicier B. Topical treatment of acne vulgaris: effi-

ciency, side effects, and adherence rate. J Int Med Res. 2019;47:

2987-2992.

http://refhub.elsevier.com/S2666-3287(20)30082-1/sref21
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref21
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref22
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref22
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref22
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref23
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref23
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref23
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref24
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref24
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref25
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref25
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref25
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref25
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref26
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref26
http://refhub.elsevier.com/S2666-3287(20)30082-1/sref26

	Real-world adherence to topical therapies in patients with moderate acne
	Introduction
	Patients and methods
	Patient selection criteria
	Drug survival and statistical analysis

	Results
	Patient and treatment characteristics
	Reasons for discontinuation of treatment
	Drug survival analysis

	Discussion
	Conflicts of interest
	References


