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Abstract

Background: Guidelines established by the American Academy of Dermatology recommend oral antibiotics as first-line therapy
for mild, moderate, and severe acne. However, it is recommended to minimize the duration of oral antibiotic use, and there is
increasing support for other systemic agents for acne.

Objective: We sought to characterize the use of oral antibiotics and isotretinoin for the treatment of acne in the pediatric and
young adult population aged 10 through 20 years and the adult population aged 21 to 45 years from 2011 to 2019.

Methods: We conducted a retrospective, observational cohort study using electronic data from the enterprise data warehouse
of the University of Colorado Anschutz Medical Campus and its affiliates, with data in the format of the Observational Health
Data Sciences and Informatics (OHDSI) Observational Medical Outcomes Partnership (OMOP) common data model. Categorical
values (sex, race, and ethnicity) were compared using chi-square tests, and continuous variables (age) were compared using
2-tailed t tests.

Results: Our cohort of 15,704 patients was composed of mostly White (12,776/15,704, 81.4%), non-Hispanic or Latino
(13,307/15,704, 84.7%), and female (11,093/15,704, 70.6%) patients. Among the 4605 male patients in the eligible cohort, 1810
(39%) received an oral antibiotic treatment, in comparison to 3109 (28%) of the 11,093 eligible women (P<.001). Among the
4605 men who were eligible for treatment with isotretinoin in this population, 988 (21.5%) received a course of isotretinoin,
compared to only 10.4% (1159/11,093) eligible women (P<.001). Male patients were 1.67 times more likely to have received an
antibiotic prescription (odds ratio [OR] 1.67, 95% CI 1.55-1.79) and over twice as likely to have received an isotretinoin prescription
(OR 2.34, 95% CI 2.13-2.57) than female patients.

Conclusions: Minocycline was the most frequently prescribed antibiotic for the treatment of acne in this study cohort. From
2015 to 2019, there was no significant change in the number of antibiotic prescriptions over time. Men were significantly more
likely to receive both oral antibiotics and isotretinoin than female patients. Multiple factors could be contributing to this discrepancy,
including the burden of iPLEDGE, additional systemic treatment options for female patients, and the difference in acne severity
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across sexes. We could not determine the difference in severity of acne between male and female patients in our cohort, and
further research is needed to ascertain the variation across sexes.

(JMIR Dermatol 2023;6:e42883) doi: 10.2196/42883
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Introduction

Acne is a common and debilitating medical condition,
particularly among adolescents and young adults [1-3].
Guidelines established by the American Academy of
Dermatology (AAD) recommend systemic antibiotics as
first-line treatment for mild, moderate, and severe inflammatory
acne, in combination with topical retinoids and benzoyl peroxide
[1]. Monotherapy with systemic antibiotics is not recommended,
and it is suggested that patients be re-evaluated every 3 to 4
months to limit antibiotic use to the shortest duration possible
to avoid bacterial resistance [1]. In addition to promoting
resistance, long-term oral antibiotic use has been associated
with a number of adverse events, including microbiome
disruption and pharyngitis, as well as possible associations with
inflammatory bowel disease (IBD) and obesity [4,5]. Several
studies have analyzed the prescription patterns of acne
treatments [4-9]. This study investigated oral antibiotic and
isotretinoin use for acne in a Colorado hospital system between
2011 and 2019.

Methods

Data Source
We performed a retrospective, observational cohort study of
patients treated for acne using electronic data from Health Data
Compass, the enterprise data warehouse of the University of
Colorado Anschutz Medical Campus and its affiliates, and from
Children’s Hospital Colorado [10]. Data were obtained in the
format of the Observational Medical Outcomes Partnership
(OMOP) common data model from the Observational Health
Data Sciences and Informatics (OHDSI) network. OHDSI is an
interdisciplinary collaborative composed of an international
network of researchers and health databases. The OMOP
common data model was chosen for this study to facilitate future
collaboration and expansion of this study to other sites within
the OHDSI network and because of its methods library, which
facilitates both large-scale implementation of observational
study designs and large-scale data analytics. The cohort and
outcome phenotype code and analytic code are available on
GitHub [11].

Study Design and Study Population
Outcomes of interest were the type of oral antibiotic therapy
prescribed for patients with acne diagnoses. All study subjects
were aged between 10 and 45 years as of January 1, 2015, with
a diagnosis of acne defined by at least 2 diagnoses of acne, as
represented by select OHDSI concept IDs (Multimedia
Appendix 1). While a variety of acne diagnoses fell into our
inclusion criteria phenotype, only the following appeared in our
population: acne, acne conglobata, acne varioliformis, excoriated

acne, and tropical acne. Antibiotic start date was on or after
January 1, 2015, occurring on or after any diagnosis of acne,
with at least one year of follow-up from the first oral antibiotic
prescription index date. Prescriptions for oral liquid or
suspension forms were excluded. Similar data were collected
regarding prescriptions for isotretinoin.

In an attempt to exclude antibiotics prescribed for reasons other
than acne, the minimum antibiotic dose required was a
prescription quantity of 28 or more, unless determined by the
physician authors (MJA, TES) consensus to represent an
equivalent quantity (eg, prescriptions for packs containing
multiple doses).

Statistical Analysis
We assessed the prevalence of antibiotics and isotretinoin
prescriptions for the treatment of acne according to age and sex.
Categorical values (sex, race, and ethnicity) were compared
using chi-square tests, and continuous variables (age) were
compared using 2-tailed t tests. All tests were evaluated at the
P=.05 significance level. R (version 3.6.0; R Core Team) was
used for all summaries and figures. We assessed whether the
proportion of patients who received medication was different
based on sex using an unadjusted logistic regression model with
the binary outcome of receiving or not receiving medication.

Ethical Considerations
This study is exempt from institutional review board assessment
under category four of the University of Colorado Exempt
Research Guidelines [12].

Results

Among a total of 15,704 patients who were identified as meeting
the inclusion and exclusion criteria for our outcome of interest,
a total of 4920 patients received antibiotic prescriptions (Table
1).

Our cohort had a mean age of 22.3 (SD 8.6) years, and was
composed of mostly (12,776/15,704, 81.4%), non-Hispanic or
Latino (13,307/15,704, 84.7%), and female (11,093/15,704,
70.6%) patients (Table 1). The most common diagnosis was
acne: International Statistical Classification of Diseases and
Related Health Problems (ICD) code 1569798 (15,668/15,704
99.8%).

There were statistically significant differences in age, sex, and
race when comparing those who did and did not receive an
antibiotic prescription; however, the magnitude of the
differences in age and race was very small and not clinically
meaningful (Table 1). Of the patients who received antibiotics,
63.2% (3109/4920) were female. However, men were more

JMIR Dermatol 2023 | vol. 6 | e42883 | p. 2https://derma.jmir.org/2023/1/e42883
(page number not for citation purposes)

Adelman et alJMIR DERMATOLOGY

XSL•FO
RenderX

http://dx.doi.org/10.2196/42883
http://www.w3.org/Style/XSL
http://www.renderx.com/


likely than women to receive a prescription for antibiotics
(1810/4605, 39% vs 3109/11,093, 28%; P<.001).

Findings were similar when comparing those who did and did
not receive an isotretinoin prescription. Differences in age, sex,
and race were all statistically significant, but only sex was
associated with a clinically meaningful difference between
patients with and without isotretinoin treatment (Table 2). Men
were more likely than women to receive a prescription for
isotretinoin (988/4605, 21.5% vs 1159/11,093, 10.4%; P<.001).

Using an unadjusted logistic regression model with the binary
outcome of receiving medication or not, we were able to assess
the odds of receiving antibiotics or isotretinoin based on sex
(Table 3). Our results suggest that male patients were 1.67 times
more likely to have received an antibiotic prescription than
female patients (odds ratio [OR] 1.67, 95% CI 1.55-1.79) and

over twice as likely (OR 2.34, 95% CI 2.13-2.57) to have
received an isotretinoin prescription than female patients.

The most prescribed antibiotic was minocycline, followed by
doxycycline (Figure 1). Minocycline was also the most prevalent
initial antibiotic prescribed for every year captured in this
analysis, followed by doxycycline (Figure 2). Figure 2 also
illustrates a slow rise in doxycycline prescription prevalence
starting in 2013 and a slow decline in minocycline prescriptions
starting in 2013. Some antibiotic prescriptions may have been
missed, particularly in the years 2011-2014, where the total
count of antibiotics for these data points was much lower than
in the period 2015-2019 (Table 4). However, when looking at
the total amount of antibiotic prescriptions over time from
2015-2019, there is no significant observable change in the use
of oral antibiotics over this time period (Table 4).

Table 1. Cohort demographics.

All participants (N=15,704)Antibiotic prescribed (n=4920)No antibiotic prescribed (n=10,784)User prevalence by antibiotics

22.3 (8.6)21.1 (8.5)22.9 (8.5)Age (years), mean (SD)

Sex, n (%)

11,093 (70.6)3109 (63.2)7984 (74)Female

4605 (29.3)1810 (36.8)2795 (25.9)Male

6 (0)1 (0)5 (0)Missing

Race, n (%)

54 (0.3)15 (0.3)39 (0.4)American Indian or Alaska Native

413 (2.6)108 (2.2)305 (2.8)Asian

384 (2.4)93 (1.9)291 (2.7)Black or African American

25 (0.2)8 (0.2)17 (0.2)Native Hawaiian or Other Pacific Islander

12,776 (81.4)4068 (82.7)8708 (80.7)White

2052 (13.1)628 (12.8)1424 (13.2)Missing

Ethnicity, n (%)

1337 (8.5)417 (8.5)920 (8.5)Hispanic or Latino

13,307 (84.7)4112 (83.6)9195 (85.3)Non-Hispanic or Latino

1060 (6.7)391 (7.9)669 (6.2)Missing

Diagnosis, n (%)

15,668 (99.8)4907 (99.7)10,761 (99.8)Acne

8 (0.1)2 (0)6 (0.1)Acne conglobate

11 (0.1)6 (0.1)5 (0)Acne varioliformis

13 (0.1)4 (0.1)9 (0.1)Excoriated acne

4 (0)1 (0)3 (0)Tropical acne

JMIR Dermatol 2023 | vol. 6 | e42883 | p. 3https://derma.jmir.org/2023/1/e42883
(page number not for citation purposes)

Adelman et alJMIR DERMATOLOGY

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 2. User prevalence among isotretinoin recipients.

Received medication (n=2148)None (n=13,555)User prevalence by isotretinoin

19.6 (6.6)22.8 (8.7)Age (years), mean (SD)

Sex, n (%)

1159 (54)9934 (73.3)Female

988 (46)3617 (26.7)Male

1 (0)5 (0)Missing

Race, n (%)

3 (0.1)51 (0)American Indian or Alaska Native

40 (1.9)373 (2.8)Asian

35 (1.6)349 (2.6)Black or African American

2 (0.1)23 (0.2)Native Hawaiian or Other Pacific Islander

1766 (82.2)11,010 (81.2)White

302 (14.1)1750 (12.9)Missing

Ethnicity, n (%)

155 (7.2)1182 (8.7)Hispanic or Latino

1786 (83.1)11,521 (85)Non-Hispanic or Latino

207 (9.6)853 (6.3)Missing

Diagnosis, n (%)

2144 (99.8)13,524 (99.8)Acne

3 (0.1)5 (0)Acne conglobata

1 (0)10 (0.1)Acne varioliformis

0 (0)13 (0.1)Excoriated acne

0 (0)4 (0)Tropical acne

Table 3. Odds ratio of receiving medication by sex.

P valueOdds ratioa (CI)Outcome

<.0011.7 (1.5-1.8)Antibiotics

<.0012.3 (2.1-2.6)Isotretinoin

aReference level is female.
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Figure 1. Frequency of prescription for each antibiotic.

Figure 2. First antibiotic prescription over time by proportion.
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Table 4. Antibiotic prescriptions over time. Some antibiotic prescriptions may have been missed, particularly in the years 2011-2014.

Prescriptions, nYear

712011

1362012

2422013

7352014

17632015

18672016

17812017

18082018

15092019

Discussion

Overview
We characterized oral antibiotic use for acne treatment in a
Colorado hospital system. Among 15,704 patients, we found
that male patients were more likely than female patients to
receive both antibiotic and isotretinoin prescriptions for acne.
Among the eligible recipients of prescriptions for acne, there
were 11,093 eligible female patients (70.6%) and 4605 eligible
male patients (29.3%). However, among recipients of antibiotics,
only 28% (3109/11,093) of female patients received
prescriptions, compared to 39% (1810/4605) of male patients.
Similarly, among recipients of isotretinoin prescriptions, only
10.4% (1159/11,093) of eligible female patients received
prescriptions, compared to 21.5% (988/4605) of male patients.
Male patients were 1.67 times as likely to receive antibiotics
for acne and over twice as likely to receive isotretinoin for acne
compared to female patients.

Previous research on the health burden of acne has revealed that
women with acne demonstrate greater self-consciousness of
their appearances and are more likely to seek care due to an
increased subjective rating of severity [13]. Thus, female
patients may seek care for less severe forms of acne compared
to male patients, leading to a lower likelihood of being
prescribed systemic medications for acne. Another potential
explanation for this discrepancy could be that female patients
have access to other systemic acne treatment options that male
patients do not, namely, oral contraceptive pills (OCPs) and
spironolactone [1,14-16]. This study did not include an analysis
of antiandrogen medication.

Other studies suggest acne severity could be significantly higher
in male patients, thus necessitating the need for systemic
treatment [17]. However, further research is needed regarding
the severity of acne presentations in male versus female patients,
as we did not have this data and cannot say for certain that the
female patients in our cohort had a less severe presentation
compared to male patients.

The discrepancy in isotretinoin prescriptions may also reflect
the increased burden of iPLEDGE, an FDA risk management
program, on women capable of bearing children. In its initial

introduction, iPLEDGE was associated with an initial 30%
decrease in isotretinoin prescriptions for both men and women
[18]. The system has requirements for patients, prescribers,
pharmacies, and wholesalers. For women looking to start
isotretinoin, iPLEDGE requires 2 negative pregnancy tests
before starting therapy, monthly pregnancy tests during therapy,
use of 2 forms of contraception during therapy, and use of 2
forms of contraception the month before and after therapy
[19,20]. A 2013 pharmacy prescription claims–based study
found that the overall number of isotretinoin prescriptions across
all ages and sexes decreased after iPLEDGE implementation,
with a greater decrease among women [19]. The extra
requirements of iPLEDGE for women could be a dissuading
factor, as they may be unable or unwilling to comply with the
stringent contraception and testing requirements or may be
considering pregnancy.

This study builds upon previous literature analyzing trends in
antibiotic and isotretinoin prescriptions in dermatology (Table
5). In a large, retrospective study using OptumInsight data from
2004 to 2013, authors looked at prescribing patterns among
dermatologists and nondermatologists for the treatment of acne
[21]. They found a significant increase in spironolactone
prescriptions for acne throughout that time period [21]. A
separate retrospective OptumInsight study using data from 2007
to 2017 aimed to identify potential disparities in acne treatment
and found that female patients were less likely than male patients
to be prescribed both isotretinoin and oral antibiotics [6]. In
addition, a retrospective population-based cohort study in British
Columbia also found that individuals treated with isotretinoin
were more likely to be male [5].

Minocycline was the most prescribed initial antibiotic and the
most prevalent antibiotic in every year of data captured in this
analysis (Figures 1 and 2). Beginning in 2013, doxycycline, the
second most prevalent initial antibiotic, began a slow increase
in prevalence, while minocycline prevalence began slowly
declining. It is not completely clear why this trend occurred, as
there is no overall clinical difference in efficacy between
minocycline and doxycycline [22]. Side effects, such as an
increased risk of lupus erythematous with minocycline, and
patient and physician perceptions regarding the costs of the 2
drugs may have affected prescription patterns [22-25].
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Table 5. Previous studies evaluating oral antibiotics and isotretinoin prescription patterns.

Duration of oral antibiotic
therapy (days), mean (type
of prescriber)

Isotretinoin
male to female
ratio

Isotretinoin

ORa (), 95%
CI

Oral antibi-
otics male to
female ratio

Oral antibi-

otics ORa,b

(95% CI)

PeriodLocationAge
(years)

Total partic-
ipants, N

Studies

—c2.142.34 (2.13-
2.57)

1.391.67 (1.55-
1.79)

2011-
2019

Colorado,
United
States

22.315,700This
study

Nondermatologist: 175————2003-
2013

United
Kingdom

12-2279,600Barbieri
et al [4]

—1.17———1997-
2008

British
Columbia,
Canada

12-291,500,000dAl-
husayen
et al [5]

—4.332.44 (2.10-
2.95)

1.931.12 (1.06-
1.18)

2007-
2017

United
States

15-3530,000Barbieri
et al [6]

Dermatologist: 192; nonder-
matologist: 213

————2004-
2014

United
States

15-27572,600Barbieri
et al [7]

Dermatologist: 122; nonder-
matologist: 134

————2008-
2010

United
States

32.616,500Straight
et al [21]

aReference level is female.
bOR: odds ratio.
cNot available.
dPopulation based cohort (participants not confined to patients diagnosed with acne).

In contrast to this study, a cross-sectional analysis of antibiotic
prescribing patterns among dermatologists from 2008 to 2016
found a decrease in antibiotic prescriptions for acne during that
time [8]. We found no significant change in antibiotic
prescription frequency in our cohort.

Limitations
We used ICD codes, established by the Global Burden of
Disease Study and validated by an international panel of skin
disease experts, to determine the appropriate OHDSI acne
concept IDs [26]. Some diagnoses may have been missed or
inappropriately classified and were therefore not included in
this study.

Similarly, some antibiotic prescriptions may have been missed,
particularly in the years 2011-2014, where the total count of
antibiotics for these data points was much lower than in the
period 2015-2019. We used antibiotics cited in previous acne
literature, and antibiotics not commonly prescribed for the
treatment of acne or that are available over the counter were
not captured [4,21]. Patients prescribed antibiotics for acne
without an acne diagnosis would also have been missed, as

would patients who were given a prescription for acne for a
shorter time period than 28 days. We could also have potentially
included patients who were on long-term antibiotics or
isotretinoin for a reason other than acne, despite having 2
diagnoses of acne. Other data limitations include missing
information on insurance, severity of disease, treatment duration,
and prescription refills.

Conclusions
In our sample, male patients were 1.67 times more likely to
have received an antibiotic prescription and over twice as likely
to have received an isotretinoin prescription than were female
patients. These findings could be attributed to the fact that
female patients may seek treatment for less severe acne,
resulting in fewer systemic therapy prescriptions. Further
research is needed regarding the severity of acne presentations
in male versus female patients, as we did not have this data and
cannot say for certain that the female patients in our cohort had
a less severe presentation compared to male patients. Side effect
profiles and additional systemic treatment options for male
patients (OCPs and spironolactone) may also play a role in this
discrepancy between sexes.

Acknowledgments
The authors would like to thank Chandler Rundle, MD, Stephanie Chapman, MD, Renee Domozyeh, MD, and Jessica Mounessa,
MD, for their contributions to this manuscript. This study was supported by Children’s Hospital Colorado Research Informatics.
Pfizer independent grants (65894351 and 58858477) funded this study.

Conflicts of Interest
RPD is deputy chair of the American Academy of Dermatology DataDerm Data Governance Committee and a Cochrane Council
Co-Chair. RPD is also Editor-in-Chief of JMIR Dermatology at the time of this publication. TES received salary from Pfizer
(grant 25B1519; principal investigator Stanca Birlea) and the National Institutes of Health (grant 2T32AR00741136A1; principal
investigator Dennis Roop). TES served as an editorial board member-at-large for JMIR Dermatology. MJA received a fellowship

JMIR Dermatol 2023 | vol. 6 | e42883 | p. 7https://derma.jmir.org/2023/1/e42883
(page number not for citation purposes)

Adelman et alJMIR DERMATOLOGY

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


salary from Pfizer (independent grants 65894351 and 58858477; principal investigator RPD). JSB has received consulting fees
from Dexcel Pharma.

Multimedia Appendix 1
Acne diagnosis concept set.
[DOCX File , 13 KB-Multimedia Appendix 1]

References

1. Zaenglein AL, Pathy AL, Schlosser BJ, Alikhan A, Baldwin HE, Berson DS, et al. Guidelines of care for the management
of acne vulgaris. J Am Acad Dermatol 2016;74(5):945-73.e33 [FREE Full text] [doi: 10.1016/j.jaad.2015.12.037] [Medline:
26897386]

2. GBD compare. IHME Viz Hub. URL: https://vizhub.healthdata.org/gbd-compare/ [accessed 2023-05-20]
3. Sulzberger MB, Zaidens SH. Psychogenic factors in dermatologic disorders. Med Clin North Am 1948;32(3):669-685 [doi:

10.1016/s0025-7125(16)35686-3] [Medline: 18857202]
4. Barbieri JS, Hoffstad O, Margolis DJ. Duration of oral tetracycline-class antibiotic therapy and use of topical retinoids for

the treatment of acne among General Practitioners (GP): a retrospective cohort study. J Am Acad Dermatol
2016;75(6):1142-1150.e1 [doi: 10.1016/j.jaad.2016.06.057] [Medline: 27502311]

5. Alhusayen RO, Juurlink DN, Mamdani MM, Morrow RL, Shear NH, Dormuth CR, Canadian Drug Safety Effectiveness
Research Network. Isotretinoin use and the risk of inflammatory bowel disease: a population-based cohort study. J Invest
Dermatol 2013;133(4):907-912 [FREE Full text] [doi: 10.1038/jid.2012.387] [Medline: 23096714]

6. Barbieri JS, Shin DB, Wang S, Margolis DJ, Takeshita J. Association of race/ethnicity and sex with differences in health
care use and treatment for acne. JAMA Dermatol 2020;156(3):312-319 [FREE Full text] [doi:
10.1001/jamadermatol.2019.4818] [Medline: 32022834]

7. Barbieri JS, James WD, Margolis DJ. Trends in prescribing behavior of systemic agents used in the treatment of acne
among dermatologists and nondermatologists: a retrospective analysis, 2004-2013. J Am Acad Dermatol
2017;77(3):456-463.e4 [doi: 10.1016/j.jaad.2017.04.016] [Medline: 28676330]

8. Barbieri JS, Bhate K, Hartnett KP, Fleming-Dutra KE, Margolis DJ. Trends in oral antibiotic prescription in dermatology,
2008 to 2016. JAMA Dermatol 2019;155(3):290-297 [FREE Full text] [doi: 10.1001/jamadermatol.2018.4944] [Medline:
30649187]

9. Ejaz A, Malaiyandi V, Kim WB, Rogalska T, Alhusayen R. Validating the diagnostic code for acne in a tertiary care
dermatology centre. Eur J Dermatol 2015;25(5):469-471 [doi: 10.1684/ejd.2015.2606] [Medline: 26518997]

10. Health Data Compass. URL: https://www.healthdatacompass.org/ [accessed 2023-05-20]
11. CUDermEpiLabGroup/AcneAbxIsotretinoinJMIRDerm_HealthDataCompass. GitHub. URL: https://github.com/

CUDermEpiLabGroup/AcneAbxIsotretinoinJMIRDerm_HealthDataCompass [accessed 2023-05-20]
12. Colorado Multiple Institutional Review Board (COMIRB) guidance and policies. University of Colorado. URL: https:/

/research.cuanschutz.edu/comirb/home/guidance-and-policies [accessed 2023-08-03]
13. Hassan J, Grogan S, Clark-Carter D, Richards H, Yates VM. The individual health burden of acne: appearance-related

distress in male and female adolescents and adults with back, chest and facial acne. J Health Psychol 2009;14(8):1105-1118
[doi: 10.1177/1359105309342470] [Medline: 19858331]

14. Brown J, Farquhar C, Lee O, Toomath R, Jepson RG. Spironolactone versus placebo or in combination with steroids for
hirsutism and/or acne. Cochrane Database Syst Rev 2009(2):CD000194 [doi: 10.1002/14651858.CD000194.pub2] [Medline:
19370553]

15. Layton AM, Eady EA, Whitehouse H, Del Rosso JQ, Fedorowicz Z, van Zuuren EJ. Oral spironolactone for acne vulgaris
in adult females: a hybrid systematic review. Am J Clin Dermatol 2017;18(2):169-191 [FREE Full text] [doi:
10.1007/s40257-016-0245-x] [Medline: 28155090]

16. Barbieri JS, Choi JK, Mitra N, Margolis DJ. Frequency of treatment switching for spironolactone compared to oral
tetracycline-class antibiotics for women with acne: a retrospective cohort study 2010-2016. J Drugs Dermatol
2018;17(6):632-638 [Medline: 29879250]

17. Kaminsky A, Florez-White M, Bagatin E, Arias MI, Iberian Latin American Acne Studies Group (GILEA—Grupo
Ibero-Latinoamericano de Estudio del Acne). Large prospective study on adult acne in Latin America and the Iberian
Peninsula: risk factors, demographics, and clinical characteristics. Int J Dermatol 2019;58(11):1277-1282 [doi:
10.1111/ijd.14441] [Medline: 30883707]

18. Barbieri JS, Frieden IJ, Nagler AR. Isotretinoin, patient safety, and patient-centered care-time to reform iPLEDGE. JAMA
Dermatol 2020;156(1):21-22 [doi: 10.1001/jamadermatol.2019.3270] [Medline: 31664426]

19. Pinheiro SP, Kang EM, Kim CY, Governale LA, Zhou EH, Hammad TA. Concomitant use of isotretinoin and contraceptives
before and after iPledge in the United States. Pharmacoepidemiol Drug Saf 2013;22(12):1251-1257 [doi: 10.1002/pds.3481]
[Medline: 23913625]

JMIR Dermatol 2023 | vol. 6 | e42883 | p. 8https://derma.jmir.org/2023/1/e42883
(page number not for citation purposes)

Adelman et alJMIR DERMATOLOGY

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=derma_v6i1e42883_app1.docx&filename=bdf63573464fcc875a7b31228a3c66b4.docx
https://jmir.org/api/download?alt_name=derma_v6i1e42883_app1.docx&filename=bdf63573464fcc875a7b31228a3c66b4.docx
https://linkinghub.elsevier.com/retrieve/pii/S0190-9622(15)02614-6
http://dx.doi.org/10.1016/j.jaad.2015.12.037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26897386&dopt=Abstract
https://vizhub.healthdata.org/gbd-compare/
http://dx.doi.org/10.1016/s0025-7125(16)35686-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18857202&dopt=Abstract
http://dx.doi.org/10.1016/j.jaad.2016.06.057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27502311&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0022-202X(15)36172-8
http://dx.doi.org/10.1038/jid.2012.387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23096714&dopt=Abstract
https://europepmc.org/abstract/MED/32022834
http://dx.doi.org/10.1001/jamadermatol.2019.4818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32022834&dopt=Abstract
http://dx.doi.org/10.1016/j.jaad.2017.04.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28676330&dopt=Abstract
https://europepmc.org/abstract/MED/30649187
http://dx.doi.org/10.1001/jamadermatol.2018.4944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30649187&dopt=Abstract
http://dx.doi.org/10.1684/ejd.2015.2606
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26518997&dopt=Abstract
https://www.healthdatacompass.org/
https://github.com/CUDermEpiLabGroup/AcneAbxIsotretinoinJMIRDerm_HealthDataCompass
https://github.com/CUDermEpiLabGroup/AcneAbxIsotretinoinJMIRDerm_HealthDataCompass
https://research.cuanschutz.edu/comirb/home/guidance-and-policies
https://research.cuanschutz.edu/comirb/home/guidance-and-policies
http://dx.doi.org/10.1177/1359105309342470
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19858331&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD000194.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19370553&dopt=Abstract
https://europepmc.org/abstract/MED/28155090
http://dx.doi.org/10.1007/s40257-016-0245-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28155090&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29879250&dopt=Abstract
http://dx.doi.org/10.1111/ijd.14441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30883707&dopt=Abstract
http://dx.doi.org/10.1001/jamadermatol.2019.3270
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31664426&dopt=Abstract
http://dx.doi.org/10.1002/pds.3481
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23913625&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


20. Barbieri JS, Roe AH, Mostaghimi A. Simplifying contraception requirements for iPLEDGE: a decision analysis. J Am
Acad Dermatol 2020;83(1):104-108 [FREE Full text] [doi: 10.1016/j.jaad.2020.02.022] [Medline: 32068040]

21. Straight CE, Lee YH, Liu G, Kirby JS. Duration of oral antibiotic therapy for the treatment of adult acne: a retrospective
analysis investigating adherence to guideline recommendations and opportunities for cost-savings. J Am Acad Dermatol
2015;72(5):822-827 [doi: 10.1016/j.jaad.2015.01.048] [Medline: 25752715]

22. Garner SE, Eady A, Bennett C, Newton JN, Thomas K, Popescu CM. Minocycline for acne vulgaris: efficacy and safety.
Cochrane Database Syst Rev 2012;2012(8):CD002086 [FREE Full text] [doi: 10.1002/14651858.CD002086.pub2] [Medline:
22895927]

23. Baldwin H. Oral antibiotic treatment options for acne vulgaris. J Clin Aesthet Dermatol 2020;13(9):26-32 [FREE Full text]
[Medline: 33133338]

24. Comparing doxycycline vs minocycline. Drugs.com. URL: https://www.drugs.com/compare/doxycycline-vs-minocycline
[accessed 2023-05-20]

25. Carris NW, Pardo J, Montero J, Shaeer KM. Minocycline as a substitute for doxycycline in targeted scenarios: a systematic
review. Open Forum Infect Dis 2015;2(4):ofv178 [FREE Full text] [doi: 10.1093/ofid/ofv178] [Medline: 26719847]

26. Global Burden of Disease Collaborative Network. Global Burden of Disease study 2015 (GBD 2015) causes of death and
nonfatal causes mapped to ICD codes. Institute for Health Metrics and Evaluation (IHME). Seattle, United States of America
URL: https://ghdx.healthdata.org/record/ihme-data/gbd-2015-cause-icd-code-mappings [accessed 2023-07-25]

Abbreviations
AAD: American Academy of Dermatology
OHDSI: Observational Health Data Sciences and Informatics
OMOP: Observational Medical Outcomes Partnership
IBD: inflammatory bowel disease
ICD: International Statistical Classification of Diseases and Related Health Problems
OCP: oral contraceptive pill

Edited by R Alhusayen; submitted 07.10.22; peer-reviewed by V Long, K Ashack; comments to author 20.03.23; revised version
received 08.06.23; accepted 23.07.23; published 21.08.23

Please cite as:
Adelman MJ, Sivesind TE, Weber I, Bosma G, Hochheimer C, Karimkhani C, Schilling LM, Barbieri JS, Dellavalle RP
Prescribing Patterns of Oral Antibiotics and Isotretinoin for Acne in a Colorado Hospital System: Retrospective Cohort Study
JMIR Dermatol 2023;6:e42883
URL: https://derma.jmir.org/2023/1/e42883
doi: 10.2196/42883
PMID: 37603402

©Madeline J Adelman, Torunn E Sivesind, Isaac Weber, Grace Bosma, Camille Hochheimer, Chante Karimkhani, Lisa M
Schilling, John S Barbieri, Robert P Dellavalle. Originally published in JMIR Dermatology (http://derma.jmir.org), 21.08.2023.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Dermatology, is properly cited. The complete bibliographic information, a
link to the original publication on http://derma.jmir.org, as well as this copyright and license information must be included.

JMIR Dermatol 2023 | vol. 6 | e42883 | p. 9https://derma.jmir.org/2023/1/e42883
(page number not for citation purposes)

Adelman et alJMIR DERMATOLOGY

XSL•FO
RenderX

https://europepmc.org/abstract/MED/32068040
http://dx.doi.org/10.1016/j.jaad.2020.02.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32068040&dopt=Abstract
http://dx.doi.org/10.1016/j.jaad.2015.01.048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25752715&dopt=Abstract
https://europepmc.org/abstract/MED/22895927
http://dx.doi.org/10.1002/14651858.CD002086.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22895927&dopt=Abstract
https://europepmc.org/abstract/MED/33133338
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33133338&dopt=Abstract
https://www.drugs.com/compare/doxycycline-vs-minocycline
https://europepmc.org/abstract/MED/26719847
http://dx.doi.org/10.1093/ofid/ofv178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26719847&dopt=Abstract
https://ghdx.healthdata.org/record/ihme-data/gbd-2015-cause-icd-code-mappings
https://derma.jmir.org/2023/1/e42883
http://dx.doi.org/10.2196/42883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37603402&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

