alss

ELSEVIE

Seminars in
Cutaneous

Medicine
and Surgery

Preventing and Managing

the Side Effects of Isotretinoin
Megan Brelsford, DO, LT, MC, USN,* and Trisha Clarke Beute, MD, LCDR, MC, USN'

Isotretinoin (13-cis-retinoic acid) is widely used for the treatment of severe acne as well as
for disorders of conification, for psoriasis, and for skin cancer prevention. As a member of
the retinoid family, it has a wide spectrum of side effects, including reproductive, cutane-
ous, ocular, neurological, musculoskeletal, and hepatic. As long as patients are able to
tolerate these side effects, it can be a very effective treatment option. This article examines
both the most common and the most concerning side effects as well as ways in which
providers and patients may best manage them to be able to benefit from isotretinoin

treatment.
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Isotretinoin, or 13-cis-retinoic acid, has been approved by
the Food and Drug Administration for the treatment of
severe nodulo-cystic acne since 1982. The sebaceous gland is
particularly sensitive to this retinoid, which has been proven
to be unique in its ability to create a lasting remission in the
majority of acne patients. Most acne patients are treated for a
short course, approximately 6 months, at low doses of 0.5 to
2 mg/kg/d. The total cumulative dose for a full course is
120-150 mg/kg. Isotretinoin is also used off-label for the
treatment of disorders of cornification, rosacea, Gram-nega-
tive folliculitis, chemoprevention of skin neoplasms, psoria-
sis, myelodysplastic syndromes, and for hidradenitis suppu-
rativa. In many of these indications, the courses of treatment
are longer than in acne patients, and the cumulative dosage is
significantly greater.

Although an effective and generally well-tolerated medica-
tion, isotretinoin also has a broad side effect profile. Many of
the effects, especially those that are mucocutaneous, are
fairly predictable and dose related. Isotretinoin and its side
effects have received considerable public attention based
on recent Food and Drug Administration scrutiny and
from case reports associating it with depression and sui-

*Naval Medical Center; Portsmouth, Va.

"Department of Dermatology, Naval Medical Center Portsmouth, Ports-
mouth, VA.

The views expressed in this article are those of the authors and do not
necessarily reflect the official policy or position of the Department of the
Navy, Department of Defense, or the U.S. Government.

Reprint requests and correspondence: Trisha Clarke Beute, MD, LCDR, MC,
USN, Department of Dermatology, Naval Medical Center Portsmouth,
620 John Paul Jones Circle, Portsmouth, VA 23708. E-mail: Trisha.
Beute@med.navy.mil

1085-5629/08/$-see front matter © 2008 Elsevier Inc. All rights reserved.
doi:10.1016/j.sder.2008.07.002

cide. Most of the common side effects rarely necessitate
the discontinuation of treatment and most spontaneously
resolve shortly after cessation of treatment. This review
will place an emphasis on the most common and the most
concerning side effects.

Mechanism of Action

The exact mechanism of isotretinoin is not known. It is be-
lieved that 13-cis-retinoic acid exerts its action by isomeriza-
tion to all-trans-retinoic acid, which then interacts with the
retinoid receptors. It is the only acne medication that affects
all 4 pathogenic factors of acne. Isotretinoin is comedolytic,
reduces the sebaceous gland size (up to 90%), and decreases
sebum production, which in turn inhibits Propionibacterium
acnes and its ability to elicit inflammation. During the course
of isotretinoin therapy, the pustular lesions generally clear
first and the comedones are the last to resolve. Lesions on the
face and upper arms tend to respond faster to isotretinoin
than lesions on the trunk.

Teratogenicity

The most concerning side effects are teratogenicity and an
increase in the rate of spontaneous abortion. Estimates of
pregnancies that end in spontaneous abortions or congenital
malformations are varied. A recent large population-based
study of pregnancies to women who were taking isotretinoin
during a 28-year period found that 84% of patients that be-
came pregnant elected to terminate the pregnancy. This per-
centage is a greater one than previously reported. Of those
pregnancies that were not electively terminated, estimates of
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spontaneous abortions ranged from 3% to 20%.? Of those
pregnancies that result in live births, approximately 48% to
82% of the children are healthy at birth.? There is not enough
data to determine whether these infants progress to develop
abnormalities. In one study, the authors followed children
for 7 years after birth and found no incidence of further
abnormalities.?

However, abnormalities in mental function have been re-
ported in exposed infants with no gross malformations. It has
been estimated that mental retardation may occur in approx-
imately 30% of these children and impaired neuropsycholog-
ical function in approximately 6%.! Of those pregnancies
that result in live births, 18% to 47% have characteristic
congenital malformations,'* which is similar to the terato-
genic syndrome associated with hypervitaminosis A. This
characteristic pattern involves craniofacial, central nervous
system, cardiovascular, and thymic abnormalities.* Cranio-
facial abnormalities include ear defects, dysmorphism, cleft
palate, depressed nasal bridge, and hypertelorism. Central
nervous system abnormalities include hydrocephalus, micro-
cephaly, facial nerve palsy, and cortical and cerebellar de-
fects. Cardiovascular abnormalities include tetralogy of Fal-
lot, transposition of the great vessels, septal defects, and
aortic arch hypoplasia. Thymic abnormalities include ecto-
pis, hypoplasia, and aplasia. Other abnormalities reported
include spina bifida and limb reduction.

There is no safe dose at any time during pregnancy,’ and
there have been various programs in place over the years to
reduce pregnancy rates. The current and most recent is the
iPLEDGE program, which requires the physician to enter a
negative pregnancy result into the computer system before
the pharmacist can dispense isotretinoin. The iPLEDGE pro-
gram also requires that all women physically capable of bear-
ing children, including those with a tubal ligation, should be
on 2 forms of birth control. Examples of acceptable forms of
contraception include tubal sterilization, vasectomy, intra-
uterine device (except a progesterone intrauterine device),
hormonal oral contraception, condoms, diaphragm, cervical
cap, and vaginal sponge with spermicide. Micro-dosed pro-
gesterone (mini-pill) contraception may be ineffective while
using isotretinoin and should be avoided as a form of birth
control during treatment. One study investigated the phar-
macokinetics of ethinyl estradiol and norethindrone (ortho
novum 7/7/7 / Ortho-McNeil, Raritan, NJ) in patients also
taking isotretinoin at 1 mg/kg/d. There were small but statis-
tically insignificant changes in ethinyl estradiol and noreth-
indrone concentrations.’

The iPLEDGE program does allow the patient and pro-
vider to agree on the use of abstinence as a primary form of
contraception. Given the potential consequences of a preg-
nancy while on isotretinoin, it is advised that the provider feel
very comfortable in the maturity of a patient that desires to
use this as their form of birth control. In the case that the
patient is a young woman, it is important to obtain a sexual
history while the parent/guardian is not in the examination
room. Oftentimes a patient will falsely claim abstinence in the
presence of a parent. It is critical that patients contemplating
isotretinoin use give a reliable sexual history.

Before starting treatment, there must be at least 2 negative
pregnancy tests that are sensitive to 25 mIU/mL and they
must be spaced 30 days apart. At least one of the tests must be
a serum test, rather than a urine test. The first test may be
performed during a physician visit, but the second must
be performed in a certified laboratory.® The second test must
be during the first 5 days of menstruation and after the pa-
tient has used 2 forms of contraception for at least 1 month.
All female patients should return to a certified laboratory
once a month during treatment with isotretinoin to continue
to demonstrate a negative pregnancy test. Management by
pregnancy testing and effective contraception should be con-
tinued until at least 1 month after cessation of therapy.

Isotretinoin is cleared from the circulation in 1 month, and
birth control measures can then be discontinued if a patient
wishes to become pregnant.®’” The teratogenic risks of
isotretinoin can be passed through blood transfusion to a
pregnant woman so patients may not donate blood until 1
month after cessation of treatment.% Isotretinoin is also trans-
mitted in breast milk, and women who are breastfeeding
should not be taking isotretinoin.® Isotretinoin does not have
long-term effects on fertility, and there have been no cases of
retinoid malformations in children of men on isotretinoin.®

Despite the extensive counseling through both written ma-
terials, computer-driven quizzes, and patient counseling by a
health care provider, there are still pregnancies that occur
while a patient is taking isotretinoin. Predictors of pregnancy
during isotretinoin treatment are lower socioeconomic level
and high levels of health care usage.? Should a patient have a
known or suspected failure in their 2 forms of contraception,
they should discontinue isotretinoin immediately and, if de-
sired, seek emergency contraception. Plan B (Duramed) and
Preven (Gynetics) are the 2 FDA-approved forms of emer-
gency contraception available both over-the-counter and
through a health care provider. The risk of pregnancy de-
creases by approximately 75% if the first dose of emergency
contraception is taken within 72 hours of intercourse and the
second dose within 12 hours thereafter.” Whenever there is
any question of possible pregnancy, the patient should un-
dergo a pregnancy test. If it is negative but there is still a high
suspicion of pregnancy, the test should be repeated.

Should the patient become pregnant, she should be re-
ferred for reproductive counseling and iPLEDGE should be
notified. If the patient proceeds with the pregnancy, potential
structural malformations are monitored by performing al-
pha-fetoprotein testing at 16 to 19 weeks of gestation as well
as an ultrasound scan and echocardiography at 20 to 21
weeks of gestation.! In utero interventions may be possible.

The current iPLEDGE program does allow a patient to
restart isotretinoin after having an unplanned pregnancy
while on the medication. They are required to re-enroll and
restart the process with 2 new negative pregnancy tests 30
days apart while using 2 forms of birth control. Having dem-
onstrated unreliability in maintaining 2 forms of birth control
despite the education involved in the iPLEDGE program, a
second course of isotretinoin would not be advised.
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Mucocutaneous Side Effects

Mucocutaneous events are by far the most common® isotreti-
noin side effects. A study of 2 safety trials® revealed that the
most common adverse mucocutaneous side effects that pa-
tients complained about were cheilitis, chapped lips, dry
skin, redness or rash, peeling, dermatitis, itching, epistaxis,
mucosal dryness, and dry or irritated eyes. These side effects
are often dose dependent, and it has been proposed that
dividing the dosing into twice daily might decrease them.
Cheilitis (Figure 1) is almost universal in patients on isotreti-
noin and it should be considered a treatment failure or an
indication of noncompliance if it does not occur. Frequent
application of lip balm or petrolatum can provide relief. Dry
nasal mucosa and epistaxis occurs in approximately two-
thirds of patients, and petrolatum may be applied to the nares
as well. Generalized xerosis and pruritus occur in almost half
of all patients, most commonly in those prone to atopy before
treatment. Patients should be advised to liberally apply emol-
lients and avoid triggers for pruritus and xerosis. Desquama-
tion can occur in some patients but is not common.!°

Many patients will also experience an initial worsening of
their acne in the first month. If the patient does experience an
initial flare, it will resolve with further treatment. An initial
flare of acne can be avoided by starting patients at lower doses
of isotretinoin during their first month of treatment. Less
commonly, isotretinoin can induce acne fulminans. These
cases are rare but, if they occur, treatment should be stopped
or the dose decreased and systemic steroids initiated. One
report found that a patient with acne fulminans was success-
fully treated with dapsone without using steroids.!! Isotreti-
noin may be restarted at a very low dose after the episode is
resolved and increased slowly.

Staphylococcal infections are increased in patients on
isotretinoin therapy and topical antibiotics may decrease bac-
terial colonization.!? There have not been any data on
whether the carriage of methicillin-resistant Staphylococcus
aureus has increased. Less commonly, patients may have
stimulation of granulation tissue, leading to pyogenic granu-

Figure 1 Mucocutaneous xerosis and cheilitis associated with
isotretinoin.

Figure 2 Pyogenic granuloma associated with isotretinoin.

loma eruptions in acne lesions, areas of trauma, and in nail
folds (Figure 2). In most cases, these lesions resolve with
cessation of therapy, but they may also necessitate the use of
oral steroids or silver nitrate if they become fulminant.!>1*

Other types of mucocutaneous effects include diffuse alo-
pecia and increased nail brittleness, most cases completely
resolving within 2 months after ceasing treatment.!® Skin
atrophy and fragility often occur during treatment and, there-
fore, the patient should avoid dermabrasion and waxing
while taking isotretinoin. Some authors recommend with-
holding any unnecessary skin procedure (ie, chemical peels,
laser treatments) until 6 months after cessation of treatment
to reduce the risk of scarring. The regular use of a lotion with
ultraviolet protection should be used to prevent further skin
irritation and most mucocutaneous side effects can be im-
proved by the use of dexpanthenol cream, a vitamin B5 ana-
log.15

There is anecdotal evidence that oral vitamin E (alpha-
tocopherol) can ameliorate the side effects of isotretinoin.!¢
Although used commonly with isotretinoin, the current lit-
erature is scant and conflicting. A small study addressing the
use of vitamin E in older patients on high-dose (3 mg/kg/d)
isotretinoin for the treatment of myelodysplastic syndromes
suggests a favorable affect on the mucocutaneous side effects
of chelitis, hyperkeratosis, and mucositis.}” Vitamin E was
taken at doses of 800 IU or greater, as compared with the
recommended daily allowance of 30 IU. Vitamin E was as
effective at 800 IU a day as it was at greater doses. However,
a recent double-blinded, placebo-controlled study with 800
IU a day of vitamin E in patients on lower doses of isotreti-
noin (1 mg/kg) failed to demonstrate a significant difference
in mucocutaneous side effects.8

The risks of prescribing vitamin E are minimal, and toxic-
ity is rare. There are a few patient populations in which
vitamin E usage may cause concern. It can prolong the pro-
thrombin time in patients deficient in vitamin K and should
not be used in patients that are anticoagulated. A recent meta-
analysis suggests increases in mortality and heart failure with
long term use of doses as low as 400 IU in patients with
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chronic disease.’ In patients older than 55 years of age
with a history of vascular disease and diabetes mellitus, there
also appears to be an increase in the risk of heart failure.?® A
study of patients with lung cancer suggests that vitamin E
increases the cancer risk in those that smoke.?! Finally, there
is evidence that it may decrease the protective effect on HDL
of some lipid-lowering agents and cause increases in triglyc-
erides and cholesterol if taken with vitamin C and beta caro-
tene.?? Overall, if used in the main patient population taking
isotretinoin (adolescents and young adults with acne), it is
unlikely to cause problems. On the basis of the work of Besa
and coworkers, a maximum dose of 800 IU a day is recom-
mended. Interactions between vitamin E and isotretinoin
have not been evaluated.!”

Lipid and Hepatic Effects

Isotretinoin, like the other retinoids, is known to affect serum
lipid levels. Estimates of the incidences of hypertriglyceride-
mia have varied from 25% to 44%.23 It also affects cholesterol
and low-density lipoprotein levels, with increases in approx-
imately 30% of patients.?*> Of those with increased total cho-
lesterol and triglycerides, high-density lipoprotein choles-
terol was decreased in 20% to 25%.2* Recent larger studies
demonstrated that the lipid levels rarely elevate over double
the upper limit of normal and are rarely significant enough to
require cessation of therapy.?>?> The most significant lipid
elevations were observed in patients who already had ele-
vated baseline laboratory values.?® There was no correlation
between the severity of laboratory value abnormalities and
the dosage of isotretinoin. Patients who are overweight or
who have increased baseline triglyceride levels are at greater
risk for hypertriglyceridemia during treatment, but normal
baseline triglyceride levels do not rule out the possibility of
developing abnormalities.®?3 Triglyceride elevations are
most common in the first 2 months of treatment and levels
rarely rise in the remainder of treatment.?®?” Levels often
return to baseline levels within 1 month of cessation of
isotretinoin.’

Elevated serum triglyceride levels greater than 1000 mol/l
are associated with a greater risk of pancreatitis. Despite the
common occurrences of increased triglycerides with isotreti-
noin, there are few reported cases of pancreatitis, and some
are confounded by concomitant administration of another
medication known to cause pancreatitis.?® Although isotreti-
noin should be used with caution in patients with a personal
or family history of hypertriglyceridemia or pancreatitis, the
chance of a patient developing pancreatitis is exceedingly
rare. Medications that can cause pancreatitis should be
avoided (Table 1).

Isotretinoin has been known to cause increased serum lev-
els of liver enzymes in approximately 15% to 20% of patients.
These levels usually normalize within a few weeks despite
continuation of the medication® and are usually insignifi-
cant.??2>26 It is rare to develop changes in liver function if it
has not presented within the first 2 months.?” If pretreatment
liver function tests are normal, the risk of hepatic disease is
low, but again, does not preclude elevations.?* Hepatitis has

been associated with isotretinoin but studies have not found
a causal relationship with chronic liver toxicity.°

Patients with a personal or family history of cardiac
disease, pancreatitis, hypertriglyceridemia, hyperlipidemia,
liver disease, or diabetes should be monitored closely and
those with baseline laboratory values that are abnormal
should have an evaluation before starting isotretinoin. If
isotretinoin is used in high risk patients, close laboratory
monitoring is needed (Table 2). The pharmaceutical insert to
isotretinoin advises monitoring fasting serum lipid levels be-
fore, during, and after cessation of isotretinoin treatment and
to conduct laboratory testing every 1 to 2 weeks at the begin-
ning of therapy until the lipid response to isotretinoin has
been established. On the basis of the aforementioned infor-
mation, it appears that this level of testing is unlikely to be
necessary unless the patient has a concerning history or ele-
vated baseline values.

Before initiation of treatment with isotretinoin, patients
should maintain a well-balanced diet low in cholesterol and
fat with minimal alcohol consumption. The same measures
are recommended for prevention of elevating liver and lipid
laboratory values. Isotretinoin does not affect the overall risk
for cardiac disease in young healthy patients, even in those
experiencing significant lipid abnormalities during isotreti-
noin treatment.?® However, those that do have elevations
appear to be at greater risk for the development of metabolic
syndrome later in life.>

Dietary supplementation has proven to decrease several of
the side effects of isotretinoin. One study found that the use
of fish oil (2.6 g of eicosapentaenoic acid and 2.4 g of doco-
sahexaenoic acid, for 8 weeks) reduced triglycerides by 70%
and cholesterol by 45% whereas high-density lipoprotein
levels remained unaffected.! Cottonseed and soy protein
have been found to reduce retinoid induced hypertriglyceri-
demia in an animal models without affecting treatment effi-
cacy or the isotretinoin serum levels.323* An animal model
also found that replacing half of dietary casein with soy pro-
tein isolates® decreased levels of triglycerides and choles-
terol. Vitamin E has been shown to improve the incidence of
cholesterol and triglyceride elevation.'® The use of dietary
supplements may be a simple way of treating lipid side effects
while allowing the patient to remain on an effective dose of
isotretinoin.

Prescription drugs may be beneficial for patients when diet
modification and supplementation is not enough to effec-
tively treat or manage the effects of isotretinoin. Prescription
omega-3-acid ethyl esters (Lovaza, GlaxoSmithKline, Mid-
dlesex, UK) have been effective for treatment of hypertriglyc-
eridemia’® and may potentially be useful for isotretinoin pa-
tients. The recommended dosage for effective triglyceride
reduction is 2 to 4 g/d.*” In patients with triglyceride levels
>500 mg/dL, 4 g/d of omega-3 fatty acids have been shown
to lower triglycerides by 45% and low-density lipoprotein
cholesterol by 50%.3" Prescription omega-3 fatty acids pro-
vide the benefit of ensuring consistent quality and purity by
FDA standards as compared with over-the-counter options.

Fibrates (gemfibrozil at 300 to 600 mg twice daily, or
fenofibrate at 200 mg capsule daily) and Niacin (starting at
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Tahle 1 Medications to Avoid While Taking Isotretinoin®

Tahle 1 Continued

Category Medication Category Medication
Medications that increase Vitamin A Tetracycline
risk for vitamin A toxicity Other members of retinoid Mercaptopurine
family Methyldopa
Topical drying agents Retin A Valproic acid

Medications associated with
pseudotumor cerebrit

Medications that interfere
with oral contraceptive
pills

Birth control methods that
are less effective when
used with isotretinoin

Medications that increase
risk of bone loss

Medications that increase
risk for liver toxicity§

Medications associated with
pancreatitis|

Benzoyl peroxide

Salicylic acid/glycolic acid

Cimetidine

Corticosteroids

Cyclosporine

Danazol

Levonorgestrel implant

Levothyroxine

Lithium

Nalidixic acid

Nitrofurantoin

Pancreatin

Recombinant growth
hormone

Tamoxifen

Tetracycline/minocycline

Trimethoprim-
sulfamethoxazole

Rifampin

St John’s Wort

Progesterone only mini-
pill, progesterone
intrauterine devicet

Phenytoin

Corticosteroids

Acetaminophen

Benoxaprofen

Duloxetine

ETOH

Felbamate

INH

Interferon beta-1a

Kava Kava

Nonsteroidal
antiinflammatory drugs

Phenytoin

Phenelzine

Propylthiouracil

Sertraline

Telithromycin

Tienilic acid

Tolcapone

Trovafloxacin

Zileuton

Aminosalicylic acid
compounds

Azathioprine

Corticosteroids

Didanosine

Estrogens

Furosemides

Octreotide

Pentamidine

Sulfonamides

Sulindac

*There are many medications that patients should avoid while taking
isotretinoin. Providers should be aware of these medications and
review the mediation profile for each patient before initiation of
treatment.

t+Goodwin, J. Pseudotumor Cerebri, eMedicine. December 8, 2006.

fAccutane product insert, Roche.

8Mehta N, Ozick L. Drug-Induced Hepatotoxicity. eMedicine, March
28, 2008.

fiGardner TB, Berk BS, Yakshe P. Pancreatitis, Acute, eMedicine.
July 20, 2006.

500 mg daily increasing by 500 mg monthly to 2000 mg
daily) are both effective agents for controlling triglyceride
levels and should also be an option considered to treat hy-
pertriglyceridemia.’” Statins, such as atorvastatin 10 to 80 mg
daily or simvastatin 20 to 80 mg daily, are effective in reduc-
ing cholesterol but can potentially cause elevated transami-
nases, myopathy, or rhabdomyolysis.>® The use of statins in
isotretinoin patients with already known liver abnormalities
or muscular side effects would not be advised. Prescription
omega-3-acid ethyl esters may be used in combination with
statins and fibrates for improved efficacy.® Finally, if lipids
are not well controlled despite treatment, isotretinoin should
be discontinued in high-risk patients.

Gastrointestinal Effects

Based only on anecdotal case reports, there is a possible as-
sociation between isotretinoin therapy and both the develop-
ment of new-onset inflammatory bowel disease and flares of
preexisting disease.>>*" These include the development of
symptoms in both patients on isotretinoin therapy and in the
years after therapy. Because the cause of inflammatory bowel
disease is not known, it is difficult to know what level of
concern to place on reports of patients who develop symp-
toms that are not temporally related to the course of isotreti-
noin. Some cases demonstrate remission and flares of inflam-
matory bowel disease on de-challenge and re-challenge.*®
However, patients with known ulcerative colitis have been
treated successfully with isotretinoin without exacerbation of
their condition,*>*! and it appears that, at least in some Eu-
ropean countries, the majority of patients with inflammatory
bowel disease have not been exposed to isotretinoin.*? The
establishment of causality is clouded by the vagueness of the
initial symptoms of inflammatory bowel disease and the fact
that the average age of onset is during the young adult years.
Further studies are needed before any definitive correlation
between isotretinoin and inflammatory bowel disease can be
assumed. Isotretinoin has been reported to cause nausea,
diarrhea, and abdominal pain but this is uncommon.!© If
patients develop gastrointestinal symptoms, the medication
should be stopped and an evaluation started. If there is a
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Tahle 2 Guidelines for Laboratory and Radiological Studies*t$§: Effective Prevention and Management of the Side Effects of
Isotretinoin Include Obtaining Pretreatment Baseline and Regular Posttreatment Continuous Monitoring of Laboratory and

Radiological Studies (These Studies Can Be Used to Optimize Treatment)

Radiological studies

Short-term therapy
Unnecessary unless symptomatic

Long-term therapy (>1 year):
Consider baseline plain films of spine and feet
Consider annual plain films of spine and feet
Repeat films at any time if symptomatic

Children

Consider baseline plain films of spine, feet, and evaluation of growth plates

Annual evaluation
Laboratory studies
HCG: in compliance with iPLEDGE program
Short-term therapy

Lipids: Baseline before therapy, repeat at 4 weeks and 8 weeks. If initial or 4 week or 8 week test elevated, then
evaluate monthly. If elevated but cholesterol <300 mg/dL and triglycerides <400 mg/dL, institute diet modifications
and consider lipid-lowering agent if not improving. If above these values, consider discontinuation of medication.

Hepatic panel: Baseline before therapy, repeat at 4 weeks and 8 weeks. If initial test elevated investigate possible
causes and if isotretinoin is started continue to check monthly. If elevations <2 to 3x normal develop during
therapy discuss habit modification such as avoidance of alcohol. If >2 to 3X normal discontinue medication.

CBC: Baseline before therapy. If initial test abnormal investigate possible causes and if isotretinoin is started
continue to check monthly. If initial test normal repeat if abnormality is found or suspected.

Long-term therapy

Lipids: Same as short-term therapy. If normal after 4- and 8-week evaluations, continue to check periodically.

Hepatic panel: Same as short term therapy. If normal after 4- and 8-week evaluations, continue to check periodically

CBC: Baseline before therapy. If initial test abnormal investigate possible causes and if isotretinoin is started
continue to check monthly. If initial test normal repeat if abnormality is found or suspected.

Other exams

Pilots and patients that rely on their night vision may consider baseline ophthalmology exam and retinal studies.

*Zane LT, Leyden WA, Marqueling AL, et al: A population-based analysis of laboratory abnormalities during isotretinoin therapy for acne

vulgaris. Arch Dermatol 142:1016-1022, 2006.

tAltman RS, Altman LJ, Altman JS: A proposed set of new guidelines for routine blood tests during isotretinoin therapy for acne vulgaris.

Dermatology 204:232-235, 2002.

tErtam, Barth JH, MacDonald-Hull SP, Mark J, et al: Is it necessary to have routine blood tests in patients treated with isotretinoin? J Dermatol

Ther 17:214-216, 2006.

§Barth JH, MacDonald-Hull SP, Mark J, et al: Isotretinoin therapy for acne vulgaris: A re-evaluation of the need for measurements of plasma

lipids and liver function tests. Br J Dermatol 129:704-707, 1993.

family history of inflammatory bowel disease or concerning
gastrointestinal symptoms before the initiation of therapy,
evaluation by a gastroenterologist is advised.

Ocular Side Effects

Isotretinoin may cause several ocular side effects. One of the
most commonly reported is sicca (dry eyes), which can be
related to both atrophy of the meibomian glands®* and
changes in the tear film.** In rare instances, this complication
may be irreversible. Patients experiencing sicca should stop
wearing contact lenses and use wetting drops to avoid further
complications. Many of the other ocular side effects, such as
discomfort, keratitis, blepharoconjunctivitis, poor tolerance
of contact lenses, increase in S. aureus colonization,* and
photophobia.* are secondary to the sicca.

The most concerning ocular side effects are the loss of dark
adaptation and the loss of color vision. Changes in color
vision, and most cases of night blindness, resolve with cessa-
tion of the medication. There are rare cases of irreversible

night vision loss,*** which appear to be idiosyncratic and
not related to cumulative dose as it has been reported at both
low-dose as well as high-dose therapy.*®* The mechanism
for the loss of night vision is likely related to the inhibition of
ocular retinol dehydrogenases which decreases the amount
of the visual chromophore 11-cis-retinal.>® Isotretinoin can
also cause corneal opacities but these do not usually affect
vision.

Overall, the vast majority of ocular conditions will resolve
with discontinuation of isotretinoin. It is not usually neces-
sary to stop isotretinoin due to ocular side effects, although a
decreased daily dose may be necessary. To decrease ocular
risks, prospective patients should be verbally screened for
preexisting problems with night vision, sicca, blepharocon-
junctivitis and color vision. Those with preexisting problems
may not be ideal candidates for isotretinoin treatment.** Dur-
ing treatment, the development of changes in night vision,
changes in color vision, onset of headaches accompanied by
visual disturbances, and significant dry eyes should prompt a
referral to ophthalmology and cessation of therapy. Patients
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with uveitis should wear ultraviolet protection lenses as
isotretinoin is photosensitizing.** Patients with occupations
that depend on their night vision will need a careful discus-
sion of the low, but possible, risk of irreversible changes in
their night vision. If treatment with isotretinoin is started, it
may be prudent to have these patients screened by an oph-
thalmologist before treatment and at periodic intervals. Pa-
tients on a short course (less than one year) are not likely to
need visual evaluation. Those on chronic or long term ther-
apy should have an annual eye examination.**

Other than careful screening, there is currently no preven-
tative therapy for the majority of ocular complications. Pa-
tients with sicca should use saline wetting drops or stop
wearing contact lenses. Because it has been postulated that
isotretinoin binds to the same ocular photoreceptor as vita-
min A and thus decreases night vision by competitive inhibi-
tion, it has been suggested that vitamin A supplements may
be helpful in patients that have experienced visual changes or
that pretreatment with vitamin A could reduce the risk of
these side effects.?! There is currently no proof for this mech-
anism of action and, as the result of concern for hypervita-
minosis A, this is not supported.

Bone and Muscle

The most common bone effects of isotretinoin are hyper-
ostotic changes resembling diffuse idiopathic skeletal
hyperostosis and calcifications of tendons and ligaments.>?
Hyperostotic changes affect all people, regardless of retinoid
exposure, as they age. In retinoid-treated populations, hyper-
ostosis occurs more commonly with increasing age, greater
doses, and longer courses of treatment. The spine and feet are
the most frequently involved areas earlier in treatment. Those
hyperostoses that appear the earliest become the largest over
time.> In the typical acne patients treated for short durations
(especially at low doses of 0.5 mg/kg/d),>* hyperostoses are
not clinically significant. After 5 years of treatment, hyperos-
totic changes are present in the majority of patients on
isotretinoin but they are still most commonly asymptoma-
tic.>>> Appendicular, or extremity, hyperostosis occurs later
and to a lesser extent. With the exception of one case report,’®
there have been no occurrences in patients on short courses
of treatment. In older populations or in patients that are on
chronic, long-term therapy, periodic x-rays may be advised,
especially if the patient is symptomatic. If hyperostoses are
found but are not asymptomatic, except perhaps in the case
of involvement of the posterior longitudinal ligament, it is
unlikely to cause the patient problems with continued ther-
apy. Bisphosphonates have not been found to benefit retinoid
bone changes but surgical removal can be successful.>?
Other retinoid bone effects such as premature epiphysial
closure and osteoporotic changes are less of a concern with
isotretinoin than with other members of the retinoid family.
Isotretinoin can cause premature epiphysial closure but most
case reports are associated with high doses and long time
periods’?; in the short-term treatment of the acne population,
this side effect is of little concern. There is little scientific

support for osteoporosis associated with isotretinoin, nor is
there support for reduced gains in bone mass in adolescents
on isotretinoin.’”° To date, however, the largest study on
bone mass and isotretinoin has been of approximately 200
patients, and this sample size may not be large enough to
detect a small change in bone mass.

Myalgias (such as lower back pain and arthralgias) may be
commonly experienced while on isotretinoin and have been
reported in up to 50% of patients,” especially with increased
exercise. They are rarely severe and can be managed with
antiinflammatories. If pain is severe or not responsive to an-
tiinflammatory drugs, the medication should be discontin-
ued. Approximately 15% to 50% of isotretinoin patients with
myalgias have been found to have elevated levels of crea-
tine phosphokinase (CPK). CPK is not pathognomonic to
isotretinoin induced myalgias and management by obtain-
ing CPK levels is not indicated unless there is severe muscular
pain.®®

Neurological Effects

The current patient insert for isotretinoin warns that it may
cause “depression, psychosis, suicide ideation and at-
tempts.”®! The evidence for this association consists primar-
ily of case reports and adverse event reports that stress a
temporal relationship between isotretinoin use and the onset
of depressive symptoms. The utility of these reports to dem-
onstrate causality of depressive disorder and suicidality is
poor because they are difficult to compare, provide little data
on the dosages and patient risk factors, and do not distin-
guish between depressive symptoms and depressive disor-
der. Some are confounded by potentially important risk fac-
tors for suicide that were unrecognized and unrelated to
isotretinoin, such as the presence of a gun in the home®63
and the use of lysergic acid diethylamide (ie, LSD) and can-
nabis.%* Of these case reports, only a very few have demon-
strated resolution of the symptoms with discontinuation of
isotretinoin and then recurrence with rechallenge.

Review of the data is further clouded by the risk factors for
suicide inherent in the young population that is most often
prescribed isotretinoin. The adolescent age group has a high
rate of suicide and poor impulse control. Acne patients in
general appear to have greater rates of depression and anxi-
ety.>60 A retrospective study comparing isotretinoin users to
age- and sex-matched controls showed that isotretinoin users
had a greater rate of depression at initiation of ther-
apy.%” Recent reviews of the literature on depression in acne
patients with use of isotretinoin as well as cohort and popu-
lation-based studies concluded that the current literature
does not support a causal relationship between isotretinoin
and depression.®2636771 Indeed, it appears that treatment
with isotretinoin may actually decrease rates of depress-
ion®:72 in patients, especially those with facial acne, experi-
ence less depressive symptoms after treatment with isotreti-
noin.%7173 On the basis of estimates from 1998 US rate of
suicides, the number of suicides expected from 1982 to 2000
for the number and ages of patients on isotretinoin, is much
greater than that reported for isotretinoin adverse events
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Tahle 3 Recommended Guidelines for History Screening*

Screening Category History Screening Profile

Teratogenicity Previous contraception failure
on isotretinoin

Contraception use and
history

Personal or family history of
pancreatitis

Personal or family history of
hyperlipidemia

Anemia

Diet and exercise routine

Alcohol use

Prescribed medications

Herbal medications or
supplements

Depression or depressive
symptoms

Psychiatric disorder

History of violence

Substance abuse

Headaches

Night blindness

Occupation

Contact lens use

Sicca

Inflammatory bowel disease

Laboratory abnormalities

Drug interactions

Neuropsychological

Ocular

Gastrointestinal

*Providers should perform a thorough screening through a detailed
history to optimize management of care during treatment with
isotretinoin. This table represents the basic topics that should be
covered during this process.

(400 versus 37).7° The rate of suicides in this population is
also well below the background rate expected based on cen-
sus data.®’

Other reported psychological effects include irritability,
mood lability, and anger. Again, given the patient population
that most often receives isotretinoin, it is difficult to establish
causality. If patients are demonstrating any of these symp-
toms a decrease in dose or discontinuation may be appropri-
ate.

Although retinoid receptors are present in the brain and
retinoids have been shown to effect the dopamine systems,
there is also no explained biological mechanism to support
an association between isotretinoin and depressive symp-
toms. A recent study demonstrated decreased metabolism in
the orbitofrontal cortex on positron emission tomography, a
region of the brain that has been associated with depressive
symptoms, of patients taking 1 mg/kg of isotretinoin for 4
months. The clinical importance of this is uncertain as the
sample size was very small and patients did not demonstrate
depressive symptoms but they did demonstrate headaches.™

It is prudent to screen all isotretinoin patients for depres-
sive symptoms before the start of therapy, especially in light
of the increase in depressive symptoms in this population.
Should depressive symptoms be found, they should be eval-
uated by a mental health professional. However, as long as
they are being monitored and close tracking is provided

while on the medication, there is no data that exists to deny
isotretinoin to patients with a history of depression.

The evidence for causality is much stronger for intracranial
hypertension, or pseudotumor cerebri. New onset of severe
headaches and visual changes, especially in the first 2 to 3
months of treatment, should raise concern. Other symptoms
can include nausea, vomiting, diplopia, and pulsatile tinni-
tus. Concomitant use of other medications known to cause
pseudotumor cerebri, such as the tetracyclines (Table 2),
should be avoided, although the majority of reported cases
were patients taking only isotretinoin.” Patients with a his-
tory of medication-induced pseudotumor cerebri from com-
mon acne medications may not necessarily develop it again
with isotretinoin.”® Patients with concerning symptoms
should be referred to both ophthalmology and neurology for
examination, lumbar puncture, and possible magnetic reso-
nance imaging. Isotretinoin should be stopped and treatment
with acetazolamide or steroids should be considered.”™

Hematologic

Thrombocytopenia and neutropenia have been reported as
complications of treatment, but they are rare.?> Other than a
baseline complete blood count to check for preexisting ab-
normalities, no monitoring is needed unless abnormalities
are found or expected.??

Tahle 4 Isotretinoin Side Effect Management*

Side Effect
Category

Management
Recommendations

Teratogenicity Routine pregnancy testing

Two forms of reliable contraception

Diet and exercise

Prescreen personal and family
history

Baseline labs values

Routine screening labs

Treatment of abnormalities with diet
supplements or prescription
medications

Prescreen personal and family
history

Routine screening history

Treatment of depression or
psychiatric disorder

Sunblock use

Lip balm, emollient use

Avoidance of laser treatments,
dermabraision, waxing, or
chemical peels

Wetting drops

Sunglass use

Lab abnormalities

Psychiatric

Mucocutaneous

Ocular

*Shown are general guidelines for management of the side effects of
isotretinoin. Routine follow-up evaluations are critical for prudent
care. Patients should be well equipped with the knowledge of the
side-effect profile and know how to prevent or improve these
effects.
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Long-Term Side Effects/Efficacy

Various studies have investigated the risk factors for poor
response or the need for a second course. The most important
factor seems to be the dosage, with patients receiving a cu-
mulative dosage of <120 mg /kg experiencing greater rates of
relapse (82% versus 30%).7" In keeping with this, current
dosage recommendations are >120 mg/kg to 150 mg/kg to-
tal. The greater the severity of acne at the onset of therapy and
the longer the length of time that the acne has been present
also correlates with a greater risk for relapse.””-”® Truncal
acne appears to be more resistant than facial. Those patients
that do relapse most commonly do so in the first year and
rarely after the third year post treatment.”” The side effects
were not worsened with successive courses and there does
not appear to be evidence of tolerance, thus allowing multi-
ple courses to be given if necessary.

Conclusion

Opverall, isotretinoin in a very well-tolerated medication. The
most common side effects include mucocutaneous events
and myalgias. Long-term side effects are infrequent, occur-
ring in less than 10% of the patient population, and they are
usually mild, requiring little to no treatment.” With both
proper screening and preventative measures (Tables 3 and 4),
isotretinoin remains a valuable tool in the treatment of acne.
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