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IMPORTANCE Isotretinoinis the standard treatment for refractory severe nodulocystic acne.
Atrue association between prior isotretinoin use and development of inflammatory bowel
disease (IBD)is uncertain. Addressing the reality of this association is important in decision
making for both the clinician and the patient whenisotretinoin treatment is indicated.

OBIECTIVE To assess the risk of IBD mainly in patienits with acne with and without

isotretinoin exposure.

DESIGN, SETTING, AND PARTICIPANTS In this retrospective, single-center study, the electronic
medical records of patients who were primarily seeking acne treatment were reviewed for
isotretinoin exposure. International Classification of Diseases. Ninth Revision (ICD-9) codes
were used to search for IBD diagnosis. participants included 1078 patients from 1995 t0 2011,
withisotretinoin referenced in their medical records, and who had ongoing local medical care
defined as having had a serum sample colliected between 2006 to 2011 for any reason while

an Olmsted County, Minnesota;

resident at the time of serum sample collection.

EXPOSURES The exposed group included the patients with confirmed prior isotretinoin
exposure (n'=576),and the nonexposed group were defined as:patients who never received
isotretinoin or received it afterthe diagnosis of IBD (n'=502);

MAIN OUTCOMES AND MEASURES - Risk of IBD among isotretinoin-exposed vs nonexposed

patients.

RESULTS Both groupswere.comparable by race, prior systeric antibiotic use, and systemic
tetracycline use. Inflammatory bowel disease developed less frequently in the
isotretinoin-exposed group vs the nonexposed group (0.9% vs 2.6%: P = .03; unadjusted
odds ratio [OR], 0.33;95% Cl, 012-0.93: P = .04). The negative association between
isotretinoin exposure and IBD remained after adjusting for sex (OR, 0.28; 95% C1, 010-0.80;
P=.02).and for sex and nonacne indication (OR, 0.28: 95% C1,.0.10-0.79; P =.02).

CONCLUSIONS AND RELEVANCE

Our study did not show an increased risk of IBD with prior

isotretinoin use. If anything, the risk seemed to be decreased. Although these results may be
due to chance given the small number of IBD cases, the anti-inflammatory and
immune-modulating effects of isotretinoin may be worth exploring.
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Isotretinoin Exposure and Lower Risk of IBD

sotretinoin (13-cis-retinoic acid) is a synthetic vitamin A de-

rivate that is standard treatment for recalcitrant severe

nodulocystic acne. Isotretinoin binds to and activates
nuclear retinoic acid receptors, thereby regulating cell prolif-
eration and differentiation. A possible association between
isotretinoin exposure and inflammatory bowel disease (IBD)
has been a subject of debate in the literature.

The original suspicion regarding a potential link between
isotretinoin exposure and IBD came from sporadic case
reports.'* Later, 2 large case-control studies focused on ad-
dressing this issue. One of these studies® found an association
between prior isotretinoin exposure and development of ul-
cerative colitis, whereas the other® showed no difference in
isotretinoin use among the patients with IBD vs controls. Nei-
ther study controlled for potential confounding factors, such
as acne or systemic antibiotic use. This is particularly impor-
tant because a recent population-based cohort study sug-
gested an association between IBD and acne and not with
isotretinoin therapy per se.”

Inourretrospective cohort study, we aimed to compare the
risk of IBD among a community-based convenience sample of
patients who were exposed to isotretinoin vs those for whom
isotretinoin treatment was considered or discussed but who
were not administered isotretinoin or took it after their diag-
nosis of IBD. Because the main indication for isotretinoin use
is unresponsive severe acne, we used these criteria for patient
selection to reduce differences between the exposed and non-
exposed groups in terms of presence of acne or severe acne and
receiving prior acne treatments, such as systemic antibiotics.

Methods

Patient Population

The study was approved by the Mayo Clinic institutional re-
view board. The study population was selected from patients
who had access to medical care defined as having had at least
1 blood test performed at the Mayo Clinic for any reason be-
tween June 2006 and June 2011 and who were resident of Olm-
sted County, Minnesota, at the time of serum sample collec-
tion. The electronic medical records of these patients were
searched for the word “isotretinoin” and all its brand names
(Accutane, Sotret, Claravis, and Amnesteem) using Data Dis-
covery and Query Builder (DDQB) toolset, a Mayo/IBM Col-
laboration product.

DDQB is a unique text search engine that allows search-
ing for specific words and phrases within all the electronic rec-
ords, including clinical notes, hospital notes, diagnosis, medi-
cations, and so on. DDQB automatically excludes federal
medical center patients; patients declining research authori-
zation; patients flagged with a security, legal, or administra-
tion stop; patients who do not wish to be contacted; and non-
valid patients (eg, nonreal patients used for testing purposes).

Using the DDQB search toolset, we identified a total of 1082
patients who had a mention of isotretinoin or its brand names
intheir medical records between June 1, 1995, and June 1, 2011.
The medical records of all the 1082 patients were then re-
viewed manually. Data on patients’ demographics, isotreti-
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Figure. Study Flow Diagram of Patients
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The number of patients who met the inclusion and exclusion criteria are shown.
I1BD indicates inflammatory bowel disease.

noin exposure, number of isotretinoin courses, start and end
dates of treatment, indication for treatment, and antibiotic use
were abstracted from the medical records. Patients were con-
sidered to have exposure to systemic antibiotics or systemic
tetracyclines (eg, tetracycline, doxycycline, minocycline) only
if they used these medications for the purpose of acne treat-
ment. Short-term antibiotic exposures owing to other rea-
sons were not considered positive for systemic antibiotic or tet-
racycline use. Because the number of patients who did not take
antibiotics for acne was very small, we grouped these pa-
tients and those who had missing information about antibi-
otic exposure fogether.

Routinely at the Mayo Clinic, patients who are treated
with isotretinoin for their acne are placed on a cumulative
dose of 120 to 150 mg/kg over a 5-month period. For patients
who had a remote history of isotretinoin use and the exact
dates of treatment were unknown for them, we considered a
5-month course of treatment starting on January 1 of the most
probable year. After reviewing the medical records, 3 of 1082
patients were excluded because their prior exposure to
isotretinoin was unclear.

To determine the presence of IBD in this population, we
then searched International Classification of Diseases, Ninth Re-
vision, Clinical Modification (ICD-9-CM) codes for Crohn dis-
ease and ulcerative colitis (ICD-9-CM codes containing 555 and
556) using the same DDQB search tool. Twenty-five patients
were originally identified based on the presence of at least 1
of these codes, while the remaining 1054 patients lacking a code
were assumed tonot have IBD. After careful review of the medi-
cal records on those 25 patients, 18 patients were found to truly
have IBD, 6 patients were determined to not have IBD, and for
1 patient the diagnosis of IBD was unclear and therefore this
patient was excluded from the analysis. Of these 18 patients,
5were receiving isotretinoin prior to their IBD diagnosis, 8 had
never received isotretinoin, and 5 were administered isotreti-
noin after the diagnosis of IBD (Figure). To ensure that the cases
captured using ICD-9-CM codes were inclusive of all IBD cases,
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Table 1. Patient Characteristics

Patients, No.{%)

Total Nonexposed Isotrétinoin-Exposed
Characteristic {N = 1078) {n =502) (n=576) P Value®
1BD diagnosis® 18(L7) 13 (2.6) 5{0.9) .03
"Age at disgnosis, mean (SD), y 27.4 (8.7) 25.6 (8.5) 32.1(8.5) NA
Sex (femiale) ' 714 (66.2) 368 (73.3) 346 (60.1) €001
Race®
White 957 (92.3) 44491.5) 513 (92.9)
Nonwhite 80 (7.7) C41(85) 39(7.1) 40
klkndication ' '
Acre 1014 (94.1) 458 (91.2) 556 (96.5) <01
. Nonacne 64 (5.9) 44 ,(8'8); 20 (3.5) : Abbreviation: I1BD, inflammatory
Systemic bowel disease.
Antibiotic use 795(73.7) 375(74.7) 420 (72.9) st > pvalues derived from ¥ test.
Tetracycline use 729 (67.6) . 344.(68.5) 385(66.8) 56 P Missing patients not included in
Family history of 1BD 21(19) 9(1.8) 12021) 73 denominator (n = 17in nonexposed

group, n = 24 in exposed group).

we also searched the medical history sections of all notes for
the phrases “ulcerative colitis,” “Crohn,” and “inflammatory
bowel” No additional patients with IBD were identified. We
also searched the family history sections of the notes for the
aforementioned phrases to identify patients with a possible
family history of IBD. We then manually reviewed the medi-
cal records on this subset of patients in order to verify a posi-
tive personal or family history of 1BD and assess if such his-
tory affected the decision to administer isotretinoin.

Statistical Analysis

Patient characteristics were summarized using descriptive sta-
tistics. Since treatment was not randomly allocated, each pa-
tient variable was assessed for an association with isotretinoin
exposure (ie, group difference between exposed and nonex-
posed patients) using a x* test. The effect of isotretinoin expo-
sure on the outcome of IBD was estimated via logistic regres-
sion, with adjustment of potential confounding in the model
from those factors found to be associated with exposure. An ad-
justed odds ratio (OR) (with 95% CI) is reported to convey the
direction and magnitude of association between isotretinoin ex-
posure and a subsequent IBD diagnosis, independent of adjust-
ing covariates in the model. P <.05 was considered statistically
significant. All analyses were performed using the SAS statis-
tical software package (version 9.3; SAS Institute Inc).

Results

Of a total of 1078 patients who had a mention of isotretinoin
in their medical record notes, 576 patients had true isotreti-
noin exposure, and 502 patients were nonexposed (497 were
never exposed, and 5 were exposed after IBD diagnosis). Table1
summarizes the characteristics of both groups. Both isotreti-
noin-exposed and nonexposed groups were comparable by
race, systemic antibiotic use, and prior use of the tetracycline
family of antibiotics. The proportion with a family history of
IBD was also comparable between the exposed and nonex-
posed groups (2.1% and 1.8%, respectively; P = .73).There were
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more females in the nonexposed group compared with isotreti-
noin-exposed group (73.3% vs 60.1%; P < .001). In addition, 3.5%
of isotretinoin-exposed patients had indications other than acne
compared with 8.8% in the nonexposed group (P < .001). These
included rosacea (2.1% vs 1.6%), foiliculitis (0.5% vs 1.1%), or
discussion of isotretinoin use in the setting of dermatologic pro-
cedures (0.0% vs 1.7%) in the exposed vs nonexposed groups,
respectively. Interestingly, a subsequent diagnosis of IBD was
found in only 5 of 576 exposed patients (1 with Crohn disease
and 4 with ulcerative colitis) compared with 13 of 502 nonex-
posed patients (3 with Crohn disease and 10 with ulcerative coli-
tis) (0.9% vs 2.6%; P = .03). The negative association between
isotretinoin exposure and IBD remained significant when ad-
justing for sex and nonacne indication (P = .02) (Table 2). From
medical chart review of the 21 patients with a positive family
history of IBD, there was no suggestion in the notes that any
of the 9 nonexposed patients were withheld isotretinoin on the
basis of their positive family history.

Discussion

In this retrospective cohort study, we showed that in a com-
munity-based convenience sample of patients who were mainly
seeking acne treatment, exposure to isotretinoin was associ-
ated with a lower risk of IBD. To our knowledge, this is the first
cohort study that demonstrates a negative association be-
tween isotretinoin and IBD development.

Thereisa controversy in the literature as to whether isotreti-
noinis associated or has any causal effect for ensuing IBD. Spo-
radic case reports mostly describe what seems to be merely coli-
tis or enteritis during or after isotretinoin treatment."** Other
studies have reported cases of definite IBD a few months after
isotretinoin treatment, but they have questioned a true asso-
ciation between the 2.># All these reports, combined with the
85 possibly isotretinoin-attributed IBD cases reported to the US
Food and Drug Administration,® represent about 100 patients
among the several million isotretinoin users and more than a
million patients with IBD in the United States.®'¢"
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Some of the speculated mechanisms for development of IBD
or simply colitis in this setting of isotretinoin use include in-
duction of apoptosis, similar to what happens in the seba-
ceous glands, and inhibition of cell growth. These mecha-
nisms are effective for acne treatment but could potentially
resultin disruption of mucosal epithelial cells, leading to ulcer-
ation and inflammation.>3* Yet, there are a few potential fac-
tors that might explain a coincidental positive association be-
tween isotretinoin exposure and development of IBD rather than
a true relationship or causal effect. For example, the peak age
for IBD diagnosis is young adulthood, the same age range dur-
ing which most patients receive isotretinoin for their acne
treatment.® Moreover, a few conditions, such as hidradenitis
suppurativa or acne inversa, which coexist with Crohn procto-
colitis could, in fact, be the indication for isotretinoin
treatment.® It is also possible that isotretinoin could simply
unmask a preexisting subclinical IBD that will then resolve on
discontinuation of the medication.® A similar phenomenon can
occur even withacne as occasionally patients develop a flare-up
of their acne on initiation of isotretinoin therapy.* In addi-
tion, patients with subclinical symptoms of IBD may be in-
clined to seek medical attention after they become aware of a
potential association with isotretinoin exposure.®

Following the reports of the cases mentioned herein,
Guslandi'® assessed prior isotretinoin use amonga total of 306
consecutive patients with an established IBD diagnosis in an
IBD clinic in Italy. Only 1 patient recalled taking an anti-acne
medication a few years previously, but she was not able to con-
firm if it was isotretinoin. None of the others recalled taking
isotretinoin or any of its commercial brands. This study was
not published until about 4 years later (in 2007) owing to its
negative results. Subsequently, 2 large case-control studies
were conducted to address this issue. While 1 study® found an
association with ulcerative colitis and prior isotretinoin use,
the other population-based, matched, case-control study® did
not find any association between the 2. Neither of these stud-
ies had adjusted for potential confounders, such asacne or prior
acne treatments (eg, tetracycline class of antibiotics). This is
despite the fact that both acne and the tetracycline family of
antibiotics are shown to be possibly associated with IBD,71®

More recently, a meta-analysis of a pool of 5 published and
unpublished studies by Etminan et al'” showed that there was
no evidence that isotretinoin exposure could be linked to IBD.
Among these studies, a case-control study from the French na-
tional health insurance data showed that isotretinoin was not
associated with any increased risk for ulcerative colitis and was
associated with even a decreased risk of Crohn disease.'® Et-
minan et al*” also referred to their unpublished case-control
study of 20 237 cases of IBD and 60 136 controls, in which they
found an OR of 0.62 (95% Cl, 0.43-0.89) for the use of isotreti-
noin and IBD, indicating a protective effect.’®

Given the rarity of IBD cases among isotretinoin users and
controls, no cohort study had been performed until very re-
cently. A very large retrospective population-based cohort
studyin 2013 by Alhusayen et al,” in British Columbia, Canada,
showed that, compared with over 1.5 million untreated indi-
viduals, there was no significant association between isotreti-
noin use and IBD among 46 922 isotretinoin-treated patients
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Table 2. Association of Isotretinoin Use and Inflammatory Bowel Disease
Outcome From Logistic Regression

Model 0Odds Ratio (95%.Cl) P Value
Unadjusted 0.33(0.12-0.93) .04
Adjusted for sex 0.28 (0.10-0.80) 02
Adjusted for sex 0.28 (0.10-0.79) o2

and nonacne indication

and 184 824 patients who received topical acne medication.
However, in prespecified secondary analyses, they”? found some
evidence of IBD association with both the isotretinoin and the
topical acne medications, concluding a possible association be-
tween IBD and acne itself, rather than treatment of acne. In-
terestingly, in their cohort, the risk of hospitalization for exac-
erbation of IBD was lower in patients who received isotretinoin
compared with those who were treated with topical acne medi-
cations. To our knowledge, this is the only cohort study other
than ours that has assessed the association between isotreti-
noin use and IBD, and, similarly, they found some protective
effect regarding the exacerbation of IBD in isotretinoin users
who had known IBD.

The strengths of our study include the community-based
convenience sample and the cohort design of the study. More-
over, the selection criteria in this study of included only those
medical records in which there was some reference toisotreti-
noin because this likely reduced sources of potential con-
founding and group imbalance (eg, acne history and use of tet-
racyclines) between isotretinoin-exposed and nonexposed
patients. In addition, we manually reviewed all the notes in
which there was a mention of IBD, Crohn disease, or ulcer-
ative colitis in the medical or family history sections of the notes
to ensure that the negative association between isotretinoin
exposure and IBD was not because the drug was simply avoided
in patients with disqualifying conditions (eg, a personal or fam-
ily history of IBD). Using the aforementioned criteria, we
achieved comparable groups in terms of family history of IBD
and history of systemic antibiotic, and, specifically, the tetra-
cycline family of antimicrobial usage among the 2 groups. Fur-
thermore, factors that statistically were found to be different
between groups were controlled for via regression adjust-
ment in measuring the exposure effect.

Limitations of our study include the retrospective design
of the study and small number of IBD cases among both isotreti-
noin-exposed and nonexposed groups. Although one might
suspect that these results could be due to chance given the
small number of IBD cases, anti-inflammatory and immuno-
regulatory effects of isotretinoin could have a potential role
explaining this inverse association.

In vitro studies suggest that retinoic acid may mediate its
anti-inflammatory effects in the gut through a transforming
growth factor B-dependent inhibition of proinflammatory Ty17
response.?® It is also proposed that retinoic acid could poten-
tially prevent autoimmunity in the gut through its key role in
induction of regulatory T-cells.” The immunomodulatory ef-
fects of isotretinoin through regulation of Ty,1/ T2 balance?23
and normalization of exaggerated Toll-like receptor-2 (TLR-2)
expression are other potential mechanisms that can explain
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the negative association with IBD. Activation of TLR-2 has been
implicated in the pathogenesis of IBD.*#-?> It is shown that mi-
crobial components have a role in IBD pathogenesis by bind-
ing to TLRs and activating innate immune responses.?® Inter-
estingly, TLR-2is expressed at higher levels on monocytes from
patients with acne and is induced at significantly greater lev-
els after stimulation of those monocytes with Propionibacte-
rium acnes compared with normal controls. It is shown that
in patients with acne, isotretinoin treatment substantially de-
creases monocyte TLR-2 expression and production of inflam-
matory cytokine in response to P acnes, and such effects are
sustained for at least 6 months after discontinuation of the
therapy.?” This sustained decrease in expression of TLR-2 fol-

Isotretinoin Exposure and Lower Risk of IBD

lowing isotretinoin therapy may explain the decreased IBD risk
in the patient with acne treated with isotretinoin.

M
Conclusions

Our study indicates that isotretinoin is associated with a de-
creased risk of IBD development. Based on our study and re-
view of previous studies, there is little evidence that isotreti-
noin has any causal effect for development of IBD. We believe
that clinicians should not unnecessarily avoid prescribing this
effective acne therapy for largely unfounded or meager asso-
ciations with IBD.
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